


“The science is abundantly clear that global climate change is the great en-
vironmental crisis of our age. However, the current ‘top down’ approach to 
scientific management is yielding mostly policy gridlock that thwarts the 
needed mitigation and adaptation action. This book advocates a change of 
thinking, a ‘bottom up’ approach in which actions are pragmatically achieved 
at the local level (adaptive governance). Successful outcomes from such local 
experiments will show what can work politically, and it is by ‘scaling up’ from 
these successes that policies will evolve that can respond globally to the very 
real threat to our habitable world posed by rapidly changing climate.” 

—Victor R. Baker, Regents Professor, Department of 
Hydrology and Water Resources, The University of Arizona

“While science has made enormous contributions to understanding the na-
ture of climate change, can it play a major role in finding and implementing 
solutions? Are we missing something important by focusing primarily on 
global-scale, science-driven solutions via international negotiations? This 
book provides some provocative suggestions on how to deal with the most 
complex threat to humanity in the 21st century.” 

—Will Steffen, Executive Director, The Australian 
National University Climate Change Institute

“There is unfolding a global tragedy of our planetary commons: national 
leaders are risking the future of the earth for short-term benefits. Brunner 
and Lynch show how, by listening to the advice from scientists about the 
seriousness of climate warming risks and adopting adaptive governance, the 
global challenge we share can be turned into smaller, tractable problems 
with real solutions.” 

—A. Henderson-Sellers, Former Executive Director of the UN’s 
World Climate Research Programme and Australian Research Council 

Professorial Fellow in Climate Risk at Macquarie University

“As societies seek ways to avoid the unmanageable and manage the unavoid-
able from climate change, federal, state, and local governments need viable 
adaptation cases to inform their decisions but also effective policy framings 
so that ‘bottom up’ actions and ‘top down’ institutional support lead to adap-
tive solutions that can be communicated peer to peer.” 

—Josh Foster, Climate Adaptation Manager, Urban 
Leaders Adaptation Initiative, Center for Clean Air Policy
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Major initiatives to mitigate global warming are pending as we write. One is 
the Waxman-Markey bill in Congress, officially called the American Clean 
Energy and Security Act. The goal is to reduce the 2005 level of greenhouse 
gas emissions in the United States by 17% by 2020, and 83% by 2050. The 
primary means is a national cap-and-trade system, which would create a 
market for trading a decreasing total of emission permits to be allocated 
free and auctioned by the federal government. Another is the Carbon Pol-
lution Reduction Scheme, with similar goals and means, being debated in 
the Australian Parliament. A third is the United Nations Climate Conference 
scheduled for December 7–18, 2009, in Copenhagen, to clarify emissions 
reductions targets for industrialized nations and other issues that stand in 
the way of an ambitious successor to the Kyoto Protocol, which expires in 
2012. The Conference is the 15th meeting of the Conference of the Parties to 
the U.N. Framework Convention on Climate Change and the 5th meeting 
of the Parties to the Kyoto Protocol. 

Like others concerned about climate change, we hope such initiatives 
will succeed quickly in reducing the danger of increasing concentrations of 
greenhouse gases in the atmosphere. At the same time, we fear that these 
initiatives may be stymied by a continuing lack of political will. During the 
last two decades, a lack of political will in addressing the danger of climate 
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change has been manifest in the substitution of scientific assessments and 
technology R & D for actions that deploy existing knowledge and technol-
ogy; in the official proclamation of long-term goals that defer the costs of 
realizing them to future office holders and their constituents; in the negotia-
tion of emissions-reduction targets and timetables lacking sanctions severe 
enough to be enforceable; in limited capabilities to measure compliance and 
otherwise enforce those regulations that do have some teeth; and in the 
neglect of appraisals to terminate policies that have not worked and to im-
prove those that have. Progress in mitigating dangerous concentrations of 
greenhouse gases in the atmosphere has been disappointing so far, especially 
given the magnitude of the task ahead. Meanwhile, there is growing concern 
that we are running out of time; irreversible changes in climate may be im-
minent according to some scientists. 

In this context it would be prudent to complement such major initiatives 
with adaptive governance. This approach to reducing net losses from climate 
change depends on factoring the global problem into thousands of local 
problems, each of which is more tractable scientifically and politically than 
the global one and somewhat different. From intensive case studies by our-
selves and others it is clear that some local communities have developed and 
implemented innovative policies that effectively reduce their vulnerability 
to climate change or their greenhouse gas emissions while accommodating 
other community interests. Indeed, other community interests often have 
been enough to justify decisions and actions that mitigate or adapt to climate 
change; these are “no regrets” policies that make sense regardless of climate 
change projections. Through networks these communities have made the 
more successful adaptation and mitigation policies available for voluntary 
adaptation by local communities elsewhere, and have set aside policies that 
failed. They have also clarified shared needs for external resources from 
those central authorities who are interested in supporting what has worked 
on the ground. 

In short, adaptive governance is an opportunity for field-testing in series 
and in parallel thousand of policies for adapting to those climate changes we 
cannot avoid, and for mitigating those we can. If our hopes for more effective 
national and international agreements on climate policy are realized, adap-
tive governance practiced on a broader scale can expedite and improve their 
implementation. If our fears turn out to be warranted, adaptive governance 
nevertheless can build on existing resources, including pockets of political 
will, to field-test policies and to diffuse and adapt on a broader scale those 
policies that succeed in reducing net losses from climate change. Under 
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either contingency, there is more to be gained at the margin by encouraging 
adaptive governance than by relying exclusively on business as usual. This 
book provides an introduction to adaptive governance, as an opportunity 
for those concerned about climate change to expand the range of individual 
choices and collective decisions under consideration. Major initiatives like 
those pending have dominated attention for more than two decades, but 
they have not produced progress commensurate with the magnitude of the 
task ahead.

Collaboration on this book began at the University of Colorado at Boulder 
more than a decade ago, when Amanda Lynch and her colleagues invited Ron 
Brunner to participate in an assessment of climate change on the North Slope 
coast of Alaska. The invitation was prompted by Brunner’s lecture on a paper 
in progress, “Science and the Climate Change Regime.” It was accepted on 
assurances by Lynch and her colleagues that helping the people of the North 
Slope adapt to climate change was the project’s top priority; contributing to 
the scientific literature was an important but secondary goal. The project 
proposal was informed by an exploratory grant and funded as “An Integrated 
Assessment of the Impacts of Climate Variability on the Alaskan North Slope 
Coastal Region” by the National Science Foundation. Our field research be-
gan in August 2000 in Barrow, the center of the North Slope Borough govern-
ment, and concluded there in February 2008. During the field research it 
gradually became apparent that what we were learning about climate change 
adaptation, and reporting periodically to people in Barrow, could be signifi-
cant to scientists and policy makers well beyond the North Slope. 

Consequently, we began exploring beyond the project’s boundaries to 
clarify the larger significance of the project’s findings. In other case studies, 
in other climate-related literature, and in general theoretical literature, we 
found many corroborating observations and insights. But typically they were 
scattered, addressed exclusively to other scientists or to national and inter-
national policy makers, and marginalized by the mainstream quest to reduce 
greenhouse gas emissions through mandatory targets and timetables, legally 
binding on all nations with significant emissions. It seemed appropriate to 
pull together in a book what we learned on the ground in Barrow and in the 
literature. Early in 2007 we began to focus on writing this book to clarify 
adaptive governance and draw attention to it; the manuscript was substan-
tially completed two years later. We conclude that adaptive governance is an 
emerging pattern of science, policy, and decision making, and so far a missed 
opportunity for reducing net losses from climate change on larger scales at 
all levels in the international system, from local to global. 
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Nonetheless, we expect adaptive governance to be controversial in some 
quarters (but not in others) because it is a departure from dominant ways of 
thinking about climate change. Moreover, specific steps toward adaptive gov-
ernance are sometimes in conflict, sometimes complementary, with business 
as usual in various policy arenas. Any issues that arise are best engaged, we 
believe, through the comparative evaluation of specific action proposals—
from business as usual, from adaptive governance, and from other promising 
approaches—in the light of explicit criteria and evidence that is detailed and 
comprehensive within practical constraints. This is nothing more than an 
affirmation of good practice in science, policy, and decision making. 
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“Knowing is not one thing that we do among many  others, but a quality of 

any of our doings. . . . To say that we know is to say that we do rightly in 

the light of our purposes, and that our purposes are thereby fulfilled is not 

merely a sign of our knowledge, but its very substance.”

Abraham Kaplan, The Conduct of Inquiry 



1

In An Inconvenient Truth, an award-winning documentary film, Al Gore 
used startling graphs and dramatic photos to summarize the scientific con-
sensus on global warming and its past and projected impacts on planet Earth 
and its inhabitants. Along with human population growth and more power-
ful technologies, he cited “our way of thinking” as a third major factor that 
has transformed humanity’s relationship to the earth. Supporting our way of 
thinking are certain misconceptions the former vice president of the United 
States attributed to special interests. For example, he reported a leaked in-
ternal memo that advised lobbyists and public relations specialists for a 
group of companies including ExxonMobil to “reposition global warming 
as theory, rather than fact.” And they succeeded to the extent that 53% of the 
623 news stories in a random sample from influential newspapers did raise 
doubts about global warming. But in the end, Gore’s message about meeting 
this planetary emergency, as he called it, was upbeat in view of the array of 
technologies available to curb global warming and its impacts: “We already 
know everything we need to know to effectively address this problem. We’ve 
got to do a lot of things, not just one.” But he concluded with an important 
qualification: “We have everything we need, save perhaps political will.”1

The film emphasized the more extreme climate changes and adverse im-
pacts projected within the mainstream scientific consensus.2 But the balance 
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of evidence supports enough of the inconvenient truth dramatized in the 
film to underscore the need for action to mitigate global warming and other 
climate changes and to adapt to the changes we cannot prevent. The evidence 
also supports the former vice president’s emphasis on the influential role of 
political opponents in propagating misconceptions that inhibit if not block 
individual and collective action. But those of us who are dissatisfied with 
the outcomes of climate change mitigation and adaptation efforts to date, or 
who are concerned about the magnitude of the task ahead, might go beyond 
blaming political opponents to reconsider our own roles. Have we done all 
that we can to reduce past losses from climate change and future vulnerabili-
ties? Will persistence in business as usual be sufficient to contain losses from 
climate change? In response to such questions a bit of introspection suggests 
another inconvenient truth: We need to open the established climate change 
regime to additional approaches to science, policy, and decision making. 

An Appraisal 

The United Nations Framework Convention on Climate Change (UNFCCC) 
was opened for signature at the Earth Summit in Rio de Janeiro in June 1992. 
The climate change regime was formally established in March 1994 when the 
50th national government ratified the convention. Since then, at least 189 na-
tional governments have ratified it and joined the Conference of the Parties 
to the UNFCCC. The ultimate objective of the convention, as stated in Article 
2, is “stabilization of greenhouse gas concentrations in the atmosphere at a 
level that would prevent dangerous anthropogenic interference in the climate 
system.”3 As a first step toward meeting the ultimate objective, the UNFCCC 
itself included Article 4(2), a nonbinding commitment of 36 industrialized 
countries specified in Annex I to the convention to reduce their emissions 
of greenhouse gases to 1990 levels by the year 2000. In December 1997, the 
Conference of the Parties to the convention negotiated a successor policy, the 
Kyoto Protocol. The protocol went into effect in February 2005, after ratifica-
tion by the Russian Federation met the prescribed threshold, ratification by 
55 parties to the convention, including Annex I countries accounting for at 
least 55% of the total carbon dioxide (CO2) emissions of Annex I countries 
in 1990. Each of the parties to the protocol formally committed itself not to 
exceed a specified amount of emissions of six greenhouse gases, calculated as 
CO2-equivalent emissions and averaged over the five-year period 2008–2012. 
In the aggregate, the parties overall would reduce their emissions by at least 
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5% below 1990 levels using whatever joint and national means they deemed 
appropriate.4 Australia ratified the protocol late in 2007, leaving the United 
States as the only Annex I country not party to it. As early as 2004, atten-
tion turned to negotiating another emissions-reductions policy to follow 
termination of the Kyoto Protocol in 2012.5

The significance of these and other policies in light of the ultimate ob-
jective depends on the standards applied. To be sure, some progress has 
been made in reducing greenhouse gas emissions by the counter-factual 
standard—the level of emissions that would have occurred without the 
UNFCCC—but this standard is relatively difficult to estimate as a gauge 
of progress. A more widely used standard is the level of greenhouse gas 
emissions that occurred in 1990 when measurements became available for 
most industrialized countries and climate change was still a relatively new 
issue. Using this standard, the UNFCCC reported in 2009 that the country 
with the most emissions, the United States, increased its emissions of green-
house gases by 14.0% from 1990 to 2006, the lastest year for which data are 
available.6 The United States and 25 other industrialized countries increased 
their aggregate emissions by 9.1% from 1990 to 2006. However, when 14 
industrialized countries in transition to market economies are folded in, 
aggregate emissions decreased by 4.5% during the same period. This reflects 
primarily the depth of economic decline in the former Soviet bloc after the 
end of the Cold War, not policies implemented under UNFCCC auspices. 
These percentage increases and decreases in emissions vary with statisti-
cal adjustments in the 1990 baseline and to a lesser extent in annual emis-
sions reported since then.7 Meanwhile, developing countries not included 
in the Kyoto Protocol or Annex I to the UNFCCC have significantly added 
to global greenhouse gas emissions, but their reporting capabilities are not 
sufficient to gauge aggregate emissions trends.8 However, in November 2006 
the International Energy Agency in Paris projected that China, with soar-
ing coal consumption fueling rapid economic development, would surpass 
the United States in CO2 emissions in 2009.9 In June 2008 the Netherlands 
Environmental Assessment Agency reported that China’s CO2 emissions had 
in fact exceeded the United States’s by 7% in 2006 and 14% in 2007.10

These outcomes are especially disappointing in light of the magnitude 
of the task implied by the ultimate objective of the UNFCCC. What stabi-
lization level would prevent “dangerous” anthropogenic interference in the 
climate system? That depends on judgments of facts and values. European 
Union sources recommend limiting average global warming to no more than 
2°C above our best estimate of the preindustrial “equilibrium”  temperature. 
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The atmospheric greenhouse gas concentration that would allow this out-
come is not well understood. Current scientific analyses confirm that cumu-
lative emissions determine the likelihood of keeping warming below 2°C. 
Current estimates suggest that a stabilization level of no more than 450 parts 
per million in the concentration of CO2-equivalent greenhouse gases in the 
atmosphere could achieve an even chance, at best, of constraining warming 
to this level. Even this level would require emissions to peak earlier than 
2020, and then decline to 50% of 1990 emissions by 2050. This implies that 
the world will use less than half the current economically recoverable fossil 
fuel reserves prior to 2050.11 Different assumptions lead to different pro-
jections, of course. But to put the magnitude of the task ahead in broader 
historical context, global greenhouse gas emissions are estimated to have 
increased 70% from 1970 to 2004, and they are expected to continue to 
increase under current policies and practices.12 It is worth emphasizing that 
all policy-relevant climate change research is justified on the premise that 
current policies and practices are subject to change. Meanwhile, global emis-
sions appear to be growing at a faster rate than any of the emissions scenarios 
considered in the Fourth Assessment Report of the Intergovernmental Panel 
on Climate Change (IPCC) in 2007.13 And global mean temperature and sea 
level since 1990 are rising at a rate in the upper range or above that projected 
in the IPCC scenarios.14

Already, concentrations of greenhouse gases in the atmosphere are suf-
ficient to force significant changes on natural and human systems.15 And 
perhaps losses from climate change have already arrived through extreme 
weather events. Munich Re, a global reinsurance company, estimated that the 
number of great natural catastrophes worldwide increased nearly threefold 
from the 1960s to the 1990s, while economic losses from these same catas-
trophes increased ninefold during the same period.16 Using more recent data 
from Munich Re, the Earth Policy Institute at Columbia University reports 
that economic losses from major hurricanes worldwide increased from $24 
billion in the 1980s to $113 billion in the 1990s and $272 billion in this decade 
through 2005.17 Included in the estimate for this decade are losses from 
Hurricane Katrina, which struck New Orleans and the Gulf Coast of the 
United States in late August 2005. From another source we calculate that 
nearly 12,000 lives were lost and over 153 million lives were impacted by 
wind storms, wildfires, floods, temperature extremes, and droughts world-
wide in 2005 alone.18 However, it should be emphasized that many other 
factors interact with extreme weather events to cause losses. These include 
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the location of people, property, and other things of value with respect to 
extreme weather, as well as response capabilities before, during, and after ex-
treme weather. Moreover, while changes in the frequency of extreme weather 
events have been observed, scientists still debate the physical and statistical 
linkages between the frequency and intensity of extreme weather events and 
global climate change.19 

Underlying these disappointing outcomes and possibilities for improving 
upon them are two patterns of governance. One is scientific management, 
the foundation of the climate change regime established by the UNFCCC 
and a major reason why progress under the regime has been so modest. 
In Seeing Like a State, James Scott traced parts of this pattern back to the 
origins of modern states in Europe, when monarchs standardized measures 
and practices to extract more revenues, conscripts, and control more effi-
ciently from diverse subject communities. In a more pungent critique, John 
Ralston Saul underscored the rise of Voltaire’s Bastards who separated the 
Enlightenment emphasis on reason from common sense morality. Parallel 
to developments in Europe, Frederick Winslow Taylor formally introduced 
American engineers to principles of scientific management in 1895. From 
such origins, “Scientific Management has worked its way into the fabric of all 
modern industrial societies, where it is now so common as to go unnoticed 
by most people.”20 In the United States not long after the turn of the twentieth 
century, “Scientific Management aspired to rise above politics, relying on 
science as the foundation for efficient policies made through a single central 
authority—a bureaucratic structure with the appropriate mandate, jurisdic-
tion, and expert personnel.”21 But during the last century it became increas-
ingly clear, in the United States at least, that effective control is dispersed 
among multiple authorities and interest groups; that efficiency is only one of 
many interests to be reconciled in policy decision processes; and that science 
on important issues is politically contested. Amid such twenty-first-century 
realities, scientific management typically leads to policy gridlock. 

Adaptive governance emerged more or less spontaneously here and there 
at the local level as a loosely coordinated array of pragmatic responses to 
manifest failures of scientific management. Not surprisingly, recognition of 
the pattern in the last decade or two and the term itself followed innovations 
in practice. Adaptive governance is characteristically more responsive to dif-
ferences and changes on the ground; often but not always it proceeds from 
the bottom up rather than the top down.22 From intensive case studies it is 
clear that some local communities working separately can integrate scientific 
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and local knowledge into policies that advance their common interest on 
contested issues; in the process, politics and profound uncertainties are un-
avoidable. Similar communities working together can harvest their collective 
experience to make successful innovations anywhere in a network available 
for adaptation elsewhere on a voluntary basis. They can also clarify their 
common needs for national authorities, who typically control the resources 
necessary to move ahead, including knowledge and information, funding, 
and legal authority. This pattern of governance has been documented in 
natural resource policy in the American West, but it is not limited to that sec-
tor or region; it appears to be an adaptation to twenty-first-century  realities 
more generally.23 Adaptive governance suggests factoring the global climate 
change problem into thousands of local problems, each of which is more 
tractable scientifically and politically than the global problem. Insights from 
research on adaptive governance turned out to be constructive, if not essen-
tial in our project to assist one local community, Barrow, AK, in adapting to 
climate change. Since the project initiated field work in August 2000, we have 
found aspects of adaptive governance scattered through climate change and 
related literatures, corroborating our experience on the ground in Barrow. 

This book integrates what we have learned about adaptive governance as 
a set of proposals for opening the established regime to accelerate progress 
on climate change problems. It is intended primarily for those scientists, 
environmentalists, administrators, policymakers, and other citizens of the 
world who are sufficiently dissatisfied with disappointing outcomes to date, 
or sufficiently concerned about the magnitude of the task ahead, to consider 
changes in business as usual. The next section provides a brief historical 
overview and comparison of scientific management and adaptive gover-
nance in climate change, deferring most of the substantive details to later 
chapters. Building on these constructs, the final section introduces norma-
tive considerations that also have a bearing on understanding disappointing 
outcomes to date and what might be done to improve them. 

It should be understood at the outset that scientific management and 
adaptive governance are simplified constructs that frame inquiry on, and 
action in, a much more complex reality that lies beyond anyone’s complete or 
completely objective understanding. But we can improve our understanding 
through inquiry and action even if no one is omniscient. Scientific manage-
ment, the established frame, has for the most part restricted attention to only 
part of the relevant picture.24 Adaptive governance is a means of directing 
attention to otherwise neglected parts that can help reduce our vulnerability 
to climate change. 
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Constructing the Context

The framing of climate change as a global problem recognizes that CO2 and 
other greenhouse gases, regardless of their geographic origins, are dispersed 
more or less uniformly in the atmosphere through the global circulation. 
These gases absorb and reirradiate heat that would otherwise escape into 
space, warming the earth and making life as we know it possible. But in-
creases in concentrations of greenhouse gases in the atmosphere force tem-
perature increases and other climate changes. These in turn force changes on 
natural and human systems, mostly adverse changes because these systems 
evolved under different climate conditions. The basic physics of the green-
house effect are neither new nor controversial. In 1896, building on the work 
of others, “the Swedish scientist Svante Arrhenius was the first to make a 
quantitative link between changes in CO2 concentration and climate.”25 For 
a doubling of CO2 concentrations in the atmosphere, he predicted a global 
temperature increase of 5° to 6°C. 

Scientific interest in global warming increased in the late 1950s with 
direct measurements of atmospheric CO2 at Mauna Loa in Hawaii, con-
firming the Revelle–Suess hypothesis that concentrations were on the rise 
(Fig. 1.1). In a famous framing of the hypothesis, Roger Revelle and Hans 
Suess wrote in 1957 that “human beings are now carrying out a large scale 
geophysical experiment of a kind that could not have happened in the past 
nor be reproduced in the future. Within a few centuries we are returning 
to the atmosphere and oceans the concentrated organic carbon stored in 
sedimentary rocks over hundreds of millions of years. This experiment, if 
adequately documented, may yield a far-reaching insight into the processes 
determining weather and climate.”26 Two years later, Swedish atmospheric 
scientists Bert Bolin and Erik Eriksson identified a bottleneck in the transfer 
of carbon dioxide from the atmosphere to oceans, and they suggested that 
the burning of fossil fuels would lead to an accumulation of carbon dioxide 
in the atmosphere. They linked the accumulation with the energy balance 
of the earth and global warming.27

Other scientific developments included improvements in climate records, 
recognition that gases in addition to CO2 contribute to the greenhouse ef-
fect, and improvements in global circulation models of the atmosphere that 
increased confidence in predictions of global warming. In 1987, discovery 
of a depleted ozone layer in the atmosphere over the Antarctic (popularly 
known as “the ozone hole”) underscored the unintended consequences of 
human activities for the atmosphere. Such developments added credibility 
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to scientists’ predictions of climate change and intensified demands for ac-
tion to mitigate it. This led to establishment of the climate change regime. 
But the footprint of the regime in the Mauna Loa measurements (Fig. 1.1) is 
less evident than economic decline in the former Soviet bloc after the end 
of the Cold War.

Scientific Management

Scientists and their allies put climate change on the political agenda and 
took the lead in policy initiatives.28 Daniel Bodansky reports that “a number 
of scientists and non-governmental organizations [NGOs] acted as entre-
preneurs, promoting the climate change issue through conferences, reports 
and personal contacts” beginning in earnest early in the 1970s.29 Among 
the most important initiatives was a conference held at Villach, Austria, in 
October 1985. It approved the establishment of a small group of indepen-
dent scientists as the Advisory Group on Greenhouse Gases (AGGG) to 
advise the UN Environment Programme (UNEP), the World Meteorological 
Organization (WMO), and the International Council of Scientific Unions 
(ICSU). It was set up to ensure that “periodic assessments are undertaken 
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Fig. 1.1. Concentrations of CO2 in the atmosphere. The range of monthly averages, 
1959–2008. Source: Data from Mauna Loa Observatory, Hawaii. 
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of the state of scientific understanding and its practical applications and 
to initiate, if deemed necessary, consideration of a global convention, and 
to advise on further mechanisms and actions required at the national and 
international levels.”30 The AGGG “remained a major influence and orga-
nizing force behind the dissemination of the climate threat after 1985.”31 At 
the time of the Villach Conference, ICSU had just finalized its International 
Geosphere–Biosphere Programme (IGBP); an Ad Hoc Planning Group for 
this program of research met under ICSU auspices in Bern, Switzerland, in 
September 1986 and published Report No. 12 in 1990.32 We summarize this 
major research plan in the next chapter.

Perhaps “the high-water mark of policy declarations on global warming” 
came from the World Conference on the Changing Atmosphere: Implications 
for Global Security, held in Toronto in June 1988.33 The Toronto Conference 
Statement called for a 20% reduction in CO2 emissions, a provocative demand 
that “caused considerable unease among governments and industry.”34 Also in 
June 1988, NASA scientist James Hansen testified before a U.S. Senate com-
mittee that he was 99% certain that global warming was under way.35 Concur-
rently, an extreme heat wave and drought in eastern North America attracted 
attention to Hansen’s testimony and the Toronto Conference Statement and 
amplified their influence. As climate scientist Stephen Schneider observed, 
“In 1988, nature did more for the notoriety of global warming in 15 weeks than 
any of us [scientists] or sympathetic journalists or politicians were able to do 
in the previous fifteen years.”36 Nature was assisted by Sen. Tim Wirth and 
colleagues who scheduled Hansen’s testimony for the day with the maximum 
expected temperature for Washington in that period and who opened the 
windows of the hearing room the night before to make the atmosphere in-
side sweltering during the hearings.37 With or without such political support, 
nature in this role penalizes inaction and sometimes forces action. This is an 
underutilized resource in compensating for a lack of political will—a critical 
limiting factor in Al Gore’s appraisal, our appraisal, and others.38 

Built on climate science foundations, such highly visible initiatives to-
ward mitigation policy attracted the attention of officials and nonofficials 
who perceived their interests to be threatened and provoked political back-
lash. “By June 1987, the U.S. State Department had become unhappy about 
the AGGG as representing little more than ‘free wheeling academics.’ Gov-
ernmental bodies therefore began to wrest the policy initiative from the 
AGGG network by replacing parts of it and extending others to include 
governmental research bodies, especially those close to WMO.”39 In 1988, 
the United States and allied governments requested that WMO and UNEP 
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establish an organization which became the IPCC and effectively replaced 
the independent AGGG. “Through the WMO, governments gained the 
power to veto participants to the IPCC and influence its brief.”40 But “there 
was considerable bitterness in some quarters about the fate of the AGGG, 
which was disbanded under pressure from the U.S. State Department. . . .”41 
The Executive Council of the WMO, which had taken the lead, endorsed 
the IPCC and its brief in June 1988, just before the Toronto Conference and 
after many changes had been made.42 The formal mandate of the IPCC was 
to “(i) assess available scientific information on climate change, (ii) assess 
the environmental and socio-economic impacts of climate change, and (iii) 
formulate response strategies.”43 The informal mandate was “in part to reas-
sert governmental control and supervision over what was becoming an in-
creasingly prominent political issue.”44 The IPCC’s First Assessment Report 
was completed in 1990; we summarize the results of its Working Group III 
on response strategies in the next chapter. The report was updated in 1992 
to provide the scientific foundation for negotiation of the UNFCCC by the 
International Negotiating Committee.45 

Meanwhile, in the United States, threatened industries organized against 
taxes and other policies proposed to reduce greenhouse gas emissions. The 
Global Change Coalition, for example, spun off from the National Asso-
ciation of Manufacturers in 1989 to lobby on behalf of utility, oil, coal, and 
automobile interests. As established around that time, U.S. policy effectively 
substituted research for action to mitigate greenhouse gas emissions.46 At an 
international conference in Noordwijk, the Netherlands, in 1989, the head 
of the U.S. Environmental Protection Agency (EPA), William Reilly, “spoke 
mainly of scientific uncertainties and declared that ‘the United States is sub-
stantially increasing its budgets for scientific research into the causes and 
consequences of climate change.’ ”47 The chief beneficiary was the U.S. Global 
Change Research Program (USGCRP), an initiative of the interagency Com-
mittee on Earth Sciences.48 The committee’s first major research strategy and 
research plan, both published in 1989, prompted substantial budget increases 
for global change research. In the next chapter we summarize the Fiscal 
Year 1990 Research Plan for the USGCRP. Participants in USGCRP and in 
the national research programs of other countries cooperated formally and 
informally through various scientific organizations, including the IGBP and 
IPCC.49 In the division of labor, the IPCC assesses original research funded 
for the most part by national research programs, while the IGBP and the 
World Climate Research Program (WCRP), among others, organize research 
at the international level. 
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These science programs formalized an existing epistemic community fo-
cused on earth systems science and scientific assessments. According to Paul 
Edwards, an epistemic community is “a knowledge-based professional group 
which shares a set of beliefs about cause-and-effect relationships and a set of 
practices for testing and confirming them. Crucially, an epistemic commu-
nity also shares a set of values and an interpretative framework; these guide 
the group in drawing policy conclusions from knowledge. Its ability to stake 
an authoritative claim to knowledge is what gives an epistemic community 
its power.”50 The epistemic community, participating most directly through 
the IPCC, became an integral part of the coalition supporting establish-
ment of the climate change regime through the UNFCCC. But the coalition 
and the regime also included governments reluctant to do much more than 
fund research. Sonja Boehmer–Christiansen concluded that “[t]o protect 
its own interests, science had to respond to a new international context in 
which most governments needed time and therefore welcomed uncertain-
ties. Governmental interest was in funding more research rather than enforc-
ing changes in energy policy. Scientific institutions nationally and globally 
could not reject this offer. If forced to choose, the interests of science cannot 
but lie with research rather than policy change. Policy neutrality was there-
fore becoming increasingly attractive.”51 The outcome served the scientific 
interest in reducing uncertainty and political interests in deferring action.52 
But there is no necessary implication that scientists directly or indirectly 
involved in the emergence of the regime wittingly struck a deal. Indeed, 
working scientists removed from political arenas typically assume their work 
is objective and politically neutral. Other scientists closer to the action typi-
cally assume they can separate themselves and their work from politics.53 But 
that assumption is mistaken when scientific research impinges on political 
interests, as indicated by the ongoing political backlash to science-based 
demands for emissions reductions. 

The IPCC institutionalizes expert advice for national and international 
policymakers in the climate change regime. The scientific foundation of the 
regime, as stated in the IPPC’s Second Assessment Report in 1995, is the 
expectation that climate change is an “irreducibly global problem.” This im-
plies that “effective protection of the climate system requires international 
cooperation in the context of wide variations in income levels, flexibility and 
expectations of the future. . . .”54 International cooperation on behalf of the 
ultimate objective stated in Article 2 is manifest most directly in commit-
ments by industrialized countries to reduce greenhouse gas emissions under 
Article 4(2), the Kyoto Protocol, and perhaps a successor that continues the 
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quest begun more than two decades ago for mandatory targets and timetables 
to reduce emissions. The formal structure of decision making implies that 
the important decisions on climate change are made from the top down by 
national governments working together in the Conference of the Parties to 
the UNFCCC and in joint implementation schemes, and working separately 
to implement their respective policy commitments by national means. This 
global construction of climate change science, policy, and decision-making 
structures reflects the aspirations of scientific management. But the aspira-
tions of scientific management in the political arenas of our time are seldom 
matched by achievements, and climate change is no exception. 

Scientific assessments of dangerous anthropogenic interference in the 
climate system had little direct bearing on the targets and timetables for 
emissions reductions set in Article 4(2) or the Kyoto Protocol.55 According to 
Jerry Mahlman, then director of the Geophysical Fluid Dynamics Laboratory 
at Princeton, “ ‘it might take another 30 Kyotos over the next century’ to cut 
global warming down to size.”56 The industrialized parties in Annex I made 
compliance with Article 4(2) policy commitments voluntary, withheld severe 
sanctions to effectively enforce compliance with policy commitments under 
the Kyoto Protocol, and continue to rely on self-reporting of compliance by 
the separate parties. Nevertheless, the industrial country parties still took 
more than seven years to ratify the Kyoto Protocol. The developing country 
parties made it clear in Article 4(7) of the UNFCCC that “economic and 
social development and poverty eradication are [their] first and overriding 
priorities” despite the ultimate objective in Article 2. A lack of political will is 
manifest in such reservations, the history of the regime’s establishment, and 
disappointing outcomes to date.57 The global framing of the problem leaves 
out of the decision-making structure the citizens of diverse local communi-
ties around the world whose support and cooperation are necessary for effec-
tive mandates from the top down. The IPCC’s scientific assessments support 
the interests of national and international authorities exclusively, as if their 
interests override all others or are equivalent to them. We review the evolu-
tion of the established regime in more substantive detail in Chapter 2.

Toward Adaptive Governance

Although the climate change regime is still well established, the coalition 
of interests supporting its quest for mandatory targets and timetables to 
reduce greenhouse gas emissions has begun to break down in recent years. 
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Additional policy alternatives are gaining attention with growing concerns 
that emissions reductions have been miniscule and that time is running out, 
as James Hansen observed on the 20th anniversary of his June 1988 testi-
mony.58 Moreover, critiques of the regime’s dominant way of thinking and 
doing, scientific management, began to emerge nearly two decades ago and 
have increased in the last decade. Here we single out three of the critiques 
that point toward opening the regime. They do not represent acceptance of 
the adaptive governance construct as a whole; they are independent insights 
that overlap with important parts of that construct.

An early challenge was provoked by a single-topic issue of Scientific 
American titled “Managing Planet Earth” published in September 1989. 
The introduction acknowledged that “[c]hanges in individual behavior are 
surely necessary but are not sufficient” responses to the problem of global 
environmental change. But it emphasized expansion of the issue: “It is as 
a global species that we are transforming the planet. It is only as a global 
species—pooling our knowledge, coordinating our actions and sharing what 
the planet has to offer—that we have any prospect for managing the planet’s 
transformation along pathways of sustainable development. Self-conscious, 
intelligent management of the earth is one of the great challenges facing 
humanity as it approaches the 21st century.”59 In Weather in 1990, Direc-
tor of Research for the Royal Netherlands Meteorological Institute Hendrik 
Tennekes responded with some passion to “Managing Planet Earth” and 
“Stabilize the Climate System,” the name of a program launched by the U.S. 
EPA. “I am terrified by the hubris, the conceit, the arrogance implied by 
words like these,” Tennekes wrote. “Who are we to claim that we can man-
age the planet? We can’t even manage ourselves. Who are we to claim we 
can run the planetary ecosystem? In an ecosystem no one is boss, virtually 
by definition. Why are we, with our magnificent brains, so easily seduced 
by technocratic totalitarianism.” Tennekes later explained that “technocratic 
totalitarianism” referred to a confluence of scientific and management pre-
tenses that ignore the simple feedback suggested by another question, “But 
how does it play in Peoria?” (Here, the city of Peoria, Illinois, serves as a 
symbol of ordinary local communities worldwide, not just in America.) He 
identified and critiqued some of these pretenses in his 1990 article, includ-
ing the linear logic in a sequence of rational arguments. In contrast, we 
are constrained by the planetary ecosystem to “sustained adjustment and 
permanent adaptation.”60 

In a commentary published in Nature in 1997, Steve Rayner and Eliza-
beth Malone invoked Zen Buddhism on behalf of “breaking through mental 
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boundaries imposed by established ways of looking at the world.” Noting 
disappointing outcomes in climate change mitigation and adaptation to date, 
they contended that “[t]he time is ripe for a fresh look at climate policy strat-
egy.” They challenged the “grip emissions reduction strategy has on policy” 
by drawing attention to pressing issues of human welfare. As a starting point 
they chose “assessing human vulnerability and social adaptation” over exist-
ing efforts to “predict the unpredictable”: “The problem is that there is no 
way of knowing whether rapid social and technological change will prove 
a saving grace or another challenge to global environmental governance.” 
The new starting point

. . . may be more relevant to stakeholders as it allows a varied response to local 
conditions. For instance, a measure designed to protect a coastal community 
from sea-level rise may have nothing in common with measures to stem 
desertification. Adaptation is a bottom-up strategy that starts with changes 
and pressures experienced in people’s daily lives. This contrasts with the top-
down approach of national targets for emissions reductions. The connections 
between emissions targets and people’s everyday behaviour and responsibili-
ties seem less direct, even abstract. Designing adaptation strategies may be 
more sensitive to real trade-offs made by real people. 

Rayner and Malone conceived adaptation strategies as a possible path to 
emissions reductions and urged policymakers to consider “whether there is 
anything to be learned from adaptation to assist the process of actual emis-
sions reductions (as distinct from the formal process of agreeing national 
targets).” They offered five suggestions for policymakers, and later expanded 
them to ten in the concluding chapter of a four-volume assessment of social 
science research. In these suggestions we found many important aspects of 
adaptive governance as we understand it; we return to them in Chapter 4. 
It is worth noting that this social science assessment framed climate change 
science, policy, and decision making as a matter of human choice and wel-
fare, not scientific predictions to reduce uncertainty.61 

In a viewpoint published in Global Environmental Change in 2000, David 
Cash observed that nearly all international and regional treaties “require 
scientific assessment and monitoring to support decision-making. The in-
stitutional structure of these assessments has historically been top-down, 
centralized, and primarily focused on producing written reports.” He cited 
the assessments of the IPCC as an example and acknowledged their benefits 
in understanding large-scale phenomena and informing international nego-
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tiations. However, “[i]n doing so, traditional centralized assessments have 
failed in assisting local decision-makers in taking actions to help prevent 
global environmental problems, or in implementing responses to adapt to 
local impacts of global change.” Moreover, “[h]eterogeneity of local impacts 
and vulnerabilities, the interactions of multiple environmental stresses, and 
large geographic variance in costs and benefits highlight the potential pit-
falls of centralized assessment systems which are poorly linked to decision-
makers at multiple levels.” More concretely, Cash emphasized that “[g]lobal 
mean temperature change, while perhaps spurring international action, is 
irrelevant to local emergency relief managers in Bangladesh or farmers in 
Nebraska.” He recommended distributed information–decision support 
systems that characteristically provide “(1) multiple connections between 
researchers and decision-makers which cut across various levels (polycen-
tric networks); and (2) sustained and adaptive organizations which allow 
for iterated interactions between scientists and decision-makers.” Iterated 
interactions increase the relevancy and legitimacy of an assessment for de-
cision makers. Polycentric networks encourage innovation and flexibility; 
through redundancy they also protect the overall system from the failure of 
any one of its parts. Cash cited as an example the Pacific ENSO Applications 
Center (PEAC).62 We review PEAC’s early work along with other exceptions 
to scientific management in Chapter 2. 

Such critiques of the established global frame for climate change science, 
policy, and decision making were part of the milieu but not the primary 
impetus for our project in Barrow, AK. In collaboration with a number of 
colleagues, we sought primarily to help the people of Barrow adapt to climate 
change by drawing upon our diverse specializations; we also agreed at the 
outset that scientific publications were important but secondary outcomes 
of the project.63 Barrow is a community of several thousand people, mostly 
Iñupiat Eskimos whose ancestors sustained themselves in that unforgiving 
environment for several thousand years.64 It is located within the Arctic 
Circle on the North Slope coast of Alaska, at the northernmost point in the 
United States, and about 1,100 miles from the North Pole (Fig. 1.2). Climate 
change is not an issue there; the signs are obvious for all to see. Acceptance 
of it can be inferred from the headline of a commercial announcement circu-
lated in Barrow in 2003: “Is Global Warming affecting your future?? You bet 
. . . if you’re utilizing the barge services of Bowhead Transportation.”65 Thus 
Barrow is a microcosm of things to come as signs of climate change become 
more obvious at lower latitudes. Our fieldwork under a pilot project began 
in Barrow on August 20, 2000, with a week of conversations to explore the 
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climate-related problems experienced by a variety of Barrow residents. We 
concluded that the least tractable of these problems for the community as a 
whole was its vulnerability to coastal erosion and flooding from big storms—
one of which had cost Barrow millions of dollars in damages earlier in the 
month.66 Based on this initial finding, we secured support from community 
leaders for research on this problem as well as a five-year grant from the 
National Science Foundation.

As research proceeded in Barrow we continued to apply insights from 
concurrent research on cases of adaptive governance in the American West. 
We focused first on understanding the extreme weather events that had 
damaged the community beginning with the great storm of October 1963 
and on what might be done to reduce the community’s vulnerability in the 
future. We sought to serve the community’s common interest by expanding 
the range of informed choices, leaving any policy decisions to be made by 
community members on the basis of their many interests including but not 
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Fig. 1.2. Barrow in regional context. Source: Leanne Lestak and Eric Parrish. 
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limited to adaptation to climate change. Both the shared policy purpose and 
the common focus of attention on extreme weather events were essential 
in pulling together the local knowledge of residents, who had experienced 
big storms and their impacts firsthand, and the expertise of colleagues from 
more than a dozen scientific and technical specializations. We reported our 
findings to community leaders and the general public in Barrow annually as 
a group and intermittently on separate field trips, through technical meet-
ings, public lectures, classroom visits, and interviews one on one, in small 
groups, and on local public radio (KBRW). Concurrently we sought advice 
on further research from community members as contributors to what they 
dubbed “the big storms project.” Since the official conclusion of the project 
early in 2006, and with the help of a no-cost extension, we have attempted 
to maintain contacts informally. Whether we satisfactorily served the com-
munity’s common interest is a judgment best left to the people of Barrow. 

However, we can report that our findings have been used in and for 
Barrow. The U.S. Army Corps of Engineers cited our photometric measure-
ments of coastal erosion from 1948 to 2002 as reason for deleting the beach 
nourishment alternative from its Barrow Storm Damage Reduction Project 
in 2006. Our documentation of climate change in Barrow during the last 
half century, indicating profound uncertainties, may have influenced the 
Army Corps’s decision to substitute a more robust scenario-based method 
for the customary cost-benefit analysis more dependent on projections. Our 
numerical-model simulations of historical extreme events addressed an em-
pirical question of interest to subsistence hunters in Barrow: Do storms track 
the edge of the sea ice? Other simulations produced rules of thumb, to be 
field tested by local weather forecasters, to gauge the damage potential of 
approaching storms. Our reconstruction of the great storm of October 1963 
was used in various distributed decisions: locating a site for the new hospital 
outside the area flooded in 1963; designing the new $62 million Barrow Arc-
tic Research Center67 on a pad and pilings high enough to prevent flooding 
by an equivalent storm; designing an emergency management exercise to 
prepare for another great storm; and perhaps reinforcing the need for an 
inland road to serve as an evacuation route when the coastal road is washed 
out. In addition, our policy history helped bring back to the agenda various 
nonstructural alternatives, especially relocation and planning and zoning, 
that were briefly considered and prematurely dropped in the planning and 
promotion of a beach nourishment program funded in 1992. Toward the 
end of the project we drew attention to critical vulnerabilities of the utility 
corridor (or “utilidor”) that provides potable water and sewer services year-
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round. The utilidor, buried in permafrost, is justifiably a matter of pride in 
a community subject to winter temperatures as low as −50°C. In Chapter 3 
we tell the story of Barrow’s experience, including our integrated assessment 
of coastal erosion and flooding problems there.68 

It should not be assumed that integrated assessments of climate change 
are actually used in policy decisions on the ground. A case in point is the 
“plain language synthesis of the key findings of the Arctic Climate Impact 
Assessment (ACIA), designed to make the scientific findings accessible to 
policy makers and the broader public.” ACIA was commissioned by the Arc-
tic Council, a “high-level intergovernmental forum that provides a mecha-
nism to address the common concerns and challenges faced by arctic people 
and governments.”69 The synthesis was modeled on the IPCC’s summaries 
for policymakers and published with excellent color graphics in Novem-
ber 2004. At the conclusion of mostly separate interviews in Barrow in late 
March 2006, one of us showed a copy of the ACIA synthesis to 10 people in-
volved in ameliorating various parts of Barrow’s coastal erosion and flooding 
problems, and asked if they knew of it. Only two were aware of the synthesis, 
and none had read it. In this and other instances, scientific excellence is no 
guarantee that an assessment of climate impacts will inform decisions on the 
ground. Conversely, a scientific assessment is not necessary for successful 
adaptations on the ground even though it can help.

Summary and Comparison

Box 1.1 distills what we have learned from our field research in Barrow and 
from various other cases and literature relevant to climate change science, 
policy, and decision making. Each column describes a hypothetical pure 
specimen of a distinguishable pattern of governance. It is properly used as a 
heuristic for detailed empirical inquiry into particular specimens, and not as 
a substitute for such inquiry or as a normative model. In short, these patterns 
are ideal types in the sense of Max Weber and the policy sciences: They are as 
“useful in calling attention to deviations from the type as in characterizing the 
few cases that exactly conform to it.”70 Further, only the ideal types are mutu-
ally exclusive. Actual cases of governance in diverse and dynamic societies 
are mixed, with aspects of emerging patterns complementing or competing 
with the established pattern. The established pattern of scientific manage-
ment in climate change is clear enough to identify emerging exceptions to it. 
Throughout this book we use Box 1.1 as a guide to describe historical cases 
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Established Regime
SCIENTIFIC MANAGEMENT

Centralized Decision Making
Top-Down. Central authorities at the top 
of international and national hierarchies 
make the important policy decisions. 
Bureaucracies. Policies are imple-
mented uniformly and impersonally 
by sub ordinates accountable to central 
authorities.
Expertise. Disinterested experts develop 
technologies and integrated scientific 
assessments for central authorities.

Technical Rationality 
Planning. Policy process is discrete, rely-
ing on formal methods and metrics to 
evaluate planned alternatives and avoid 
failure.
Targets. Comprehensive policy depends 
on science-based technologies to realize a 
given target efficiently and above politics.
Linear. Unfettered basic research to re-
duce scientific uncertainty is a prerequi-
site for rational and cost-effective policy 
decisions. 

Extensive Science
Generalized. Research generalizes across 
human or natural systems for results of 
broad national or international scope.
Predictive. Stable and standard parts 
are integrated into numerical models to 
derive falsifiable predictions to reduce 
uncertainty.
Reductive. Research selects from diverse 
systems separate parts relevant to a 
stable relationship or standard measure 
or method.

Proposed Openings
ADAPTIVE GOVERNANCE

Decentralized Decision Making
Bottom-Up. Needs shared in networks can 
help central authorities allocate resources 
to support what worked on the ground.
Networks. Case studies of local policies 
that worked can be diffused by net-
works for voluntary adaptation by other 
communities.
Experience. Local communities working 
in parallel can adapt and field test policies 
in their own contexts; diversity is an asset.

Procedural Rationality
Appraisal. Policy processes are serial, re-
lying on appraisals for terminating failed 
policies and building on successful ones.
Interests. Incremental policies integrate 
or balance interests in a community to 
advance its common interest; politics 
are necessary.
Cooperative. Scientists and policymakers 
work together toward overlapping prac-
tical aims, sharing differently informed 
insights. 

Intensive Science
Centered. Inquiry focuses on understand-
ing and reducing losses from extreme 
events in single cases; context matters.
Integrative. Each factor is contingent on 
a working “model” of the whole case; 
gaps and inconsistencies in it prompt 
revisions.
Comprehensive. Inquiry strives to cover 
all the major interacting factors, human 
and natural, shaping outcomes in the 
single case.

Box 1.1. Ideal Types
Opening the Established Climate Change Regime
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and constructing their significance for climate change adaptation primarily 
and for climate change mitigation secondarily.

Various logical and empirical connections are implicit in each column. At 
the risk of oversimplification, consider a few connections for illustrative pur-
poses. The first column lists characteristics of scientific management in the 
established frame. Centralized decision making is specialized to comprehen-
sive policy decisions with major consequences of broad scope and complex-
ity. The broad scope of each decision reinforces other tendencies to  assert 
control from the top down. The major consequences attract the attention 
of many interest groups concerned about opportunity costs if nothing else, 
increasing the odds of indecision and delay. The major consequences also 
make the cost of policy failure prohibitive, justifying a reliance on experts to 
provide scientific validation and a requirement to get the policy “right” the 
first time through planning. Policy failures are difficult to acknowledge un-
der these circumstances. This is technical rationality, an approach to policy 
closely approximated in geoengineering schemes, considered in Chapter 5, to 
deploy science-based technologies on a scale large enough to mitigate warm-
ing of the total earth system. In contrast, the second column lists proposals 
for opening the established frame to improve outcomes through adaptive 
governance. In this pattern, decentralized decision making is specialized to 
many concurrent policy decisions, each with relatively modest consequences 
of limited scope and complexity in a somewhat different context. Each deci-
sion tends to attract fewer interest groups, facilitates innovation and action 
on policies adapted to particular contexts, enables field testing of many poli-
cies in series and in parallel, and supports actions that terminate the failures 
and build on the successes. Adaptation to different contexts justifies intensive 
research for planning, which includes local knowledge, and for harvesting 
local experience to inform policy decisions elsewhere. This is procedural 
rationality, an approach to policy approximated in distributed policies and 
incremental learning by doing in the Barrow case in Chapter 3. 

Comparison of the two columns row by row highlights not only comple-
mentarities between scientific management and adaptive governance but 
also differences that sometimes surface in politics. Consider for example the 
Synthesis of the IPCC’s Second Assessment Report in 1995, which took the 
top-down perspective of scientific management, exemplified by Seeing Like a 
State, in the following passage: “Significant reductions in net greenhouse gas 
emissions are technically possible and can be economically feasible. . . . The 
degree to which [this] technical potential and cost-effectiveness are realized 
is dependent on initiatives to counter lack of information and overcome cul-
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tural, institutional, legal, financial and economic barriers which can hinder 
diffusion of technology or behavioral changes.”71 (Notice that “political” was 
omitted from the list of barriers; “counter” and “overcome” are about as far 
as the Synthesis went toward acknowledging the reality of political differ-
ences of any kind.) But from the perspectives of some people on the ground 
in Barrow, and no doubt in other communities, specific local examples of 
some items on the IPCC’s generic list are not barriers to be overcome but 
values to be preserved, as important in themselves or instrumental to other 
community values. And a lack of information at higher levels about such 
realities on the ground is another barrier to realizing the potential for signifi-
cant net reductions in greenhouse gas emissions. “Effective communication 
about climate change issues requires understanding of the frames of refer-
ence being used by all participants.”72 This understanding in turn depends 
on the simple feedback implied by Tennekes’s question, “But how does in 
play in Peoria?”

The alternative to imposing the top-down perspective of the established 
regime (even if the Conference of the Parties had the necessary political 
power and will to use it) is opening the established frame to a larger picture 
of reality. This would finesse unresolved political difficulties diagnosed as 
early as 1989 by William Ruckelshaus: “The difficulty of converting scientific 
findings into political action is a function of the uncertainty of the science 
and the pain generated by the action. . . . It is hard for people—hard even for 
the groups of people who constitute governments—to change in response 
to dangers that may not arise for a long time or that just might not happen 
at all.”73 If this is so, then it would be pragmatic and politically expedient to 
reframe the climate change problem in part for people directly impacted by 
extreme weather events: The pain of loss from their perspectives is immedi-
ate and tangible, not remote or hypothetical. It also would be principled to 
bring people on the ground into the climate regime as active participants 
in making decisions within their reach; they need not be relegated to stake-
holder status and treated as pawns in national and international political 
arenas effectively beyond their reach. The IPCC’s 1995 Synthesis recognized 
that “[e]quity is an important element for legitimizing decisions and promot-
ing cooperation.”74 From our perspective equity includes the distribution 
of power, or participation in making important decisions, on the broadest 
practical basis. Equity is not limited to the distribution of economic costs 
and benefits, knowledge and information, or any one value. 

Of course it would be foolish to abandon the established climate regime, 
even if that were feasible. The regime may yet pay off in terms of the ultimate 
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objective prescribed in Article 2, and in any case the national governments 
in the Conference of the Parties control many of the resources necessary to 
deal with climate change problems. But in view of disappointing outcomes 
after two decades of effort, including an expenditure of at least $38.8 billion 
on climate change research in the United States alone,75 it would be equally 
foolish to bet the farm or the planet by relying exclusively on the established 
regime as it is and to ignore the potential for opening it to adaptive gover-
nance. To help realize that potential, we use Box 1.1 as a guide to bring more 
of the relevant past and possible futures into the picture in the chapters that 
follow. In doing so we also provide concrete examples that approximate the 
ideal types introduced in Box 1.1. Like lines, polygons, and other graphic 
devices used in a road map, the characteristics of the two patterns do not 
represent a map of science, policy, and decision making in any particular 
context. Rather, they are to be used for mapping and self-orientation in many 
particular contexts, each of which is ultimately unique. 

The Common Interest

Our construction of the context makes it clear that a choice between de-
fending the established climate change regime as it is and opening it up 
to adaptive governance is neither value free nor independent of social and 
political interests. Both alternatives answer to “the facts,” although to some-
what different facts; hence, a choice cannot be made on an empirical basis 
alone under the guise or illusion of objectivity. One’s own interests, including 
values, are necessarily implicated in the choice of any alternative. Moreover, 
any choice has social and political consequences for the many interests at 
stake in climate change adaptation and mitigation policies. Politically, one 
alternative is biased toward leaving people on the ground as mere stake-
holders, if not pawns in an international regime; another is biased toward 
empowering them as active participants taking primary responsibility for 
addressing climate-related problems within their reach. The implication is 
that each of us might make our interests explicit to ourselves, at least, and 
consider the social and political consequences of a choice in order to act 
with our eyes open. An interest is a pattern of value demands on behalf of 
an individual or group identity, supported by expectations that the value 
demands are advantageous for that identity.76 We recommend a value com-
mitment to serve the common interest of the community at hand, whether 
that community is local, national, or global in scope. This commitment is 
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a basis for reconciling our individual and group interests as scientists, for 
example, with our other interests as citizens. This commitment is easily justi-
fied and defended by those who recognize and respect the United Nation’s 
Universal Declaration of Human Rights.77 

“In the simplest terms, the common interest is composed of interests 
widely shared by members of a community. It would benefit the community 
as a whole and be supported by most community members, if they can find 
it.”78 Operationally, the common interest is not to be assumed or taken for 
granted. It must be constructed in each community, with or without outside 
help, on the basis of the valid and appropriate interests of community mem-
bers. (Invalid or inappropriate interests may be discounted.) An appropriate 
interest includes a value demand consistent with the more basic values of 
community members, such as equity, democracy, and sustainability. If the 
interest is also valid, the value demand is supported by expectations con-
sistent with the evidence available. For example, the ultimate objective in 
Article 2—“stabilization of greenhouse gas concentrations in the atmosphere 
at a level that would prevent dangerous anthropogenic interference in the cli-
mate system”—is a value demand that can be justified by a larger value com-
mitment to the sustainability of ecosystems and human communities. The 
value demand is supported by the preponderance of evidence available—in-
cluding observations on CO2, temperature, and the like—scientific  theories 
such as the greenhouse effect, and the observed and expected impacts of 
climate change. Thus, the interest expressed in the ultimate objective is both 
valid and appropriate. In this example, expectations arising from scientific 
developments activated and supported interests in doing something about 
climate change. As in all things, interests are subject to change. 

But many other interests are involved in finding the common interest in 
response to climate change. Article 2 itself continues with other interests of 
the parties that are overlooked when the level of greenhouse gas concentra-
tions is taken as a single target: “Such a level should be achieved within a time 
frame sufficient to allow ecosystems to adapt naturally to climate change, 
to ensure that food production is not threatened and to enable economic 
development to proceed in a sustainable manner.” Other interests are recog-
nized in Article 4(7-8) of the UNFCCC, including the developing country 
parties’ overriding interest in economic development and poverty allevia-
tion. Also relevant are the interests of scientists in sustaining their programs 
of research, the interests of program officials in defending or expanding 
their authorities and budgets, and the interests of employers and employ-
ees in protecting or advancing their economic positions. At the local level 
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are diverse interests of community members too specific and numerous for 
outsiders to understand in the aggregate, although outsiders can gain some 
dependable insights on a selective basis through direct local contacts. 

Thus advancing the common interest of a community requires integrat-
ing the multiple interests of community members if possible or balancing 
them if necessary. “Balancing” means a compromise in which each group 
can assess what it gained and lost. “Integrating” means a “win-win” outcome 
in which all the main participants get what they want. Similarly, when the 
different interests of communities within and across levels, local to inter-
national, come into conflict, they must be reconciled as a precondition for 
joint action. In these circumstances, politics are necessary to advance the 
common interest—if we define “politics” functionally as the giving and with-
holding of support in making important decisions. We recognize, however, 
that “politics” has acquired a bad name in popular culture because the giv-
ing and withholding of support too often have served special interests. “By 
definition, a special interest is incompatible with the common interest. It is 
pursued by some part of the community for its own benefit, at net cost to the 
community as a whole.”79 In any case, politics are unavoidable when interest 
groups transform what was once a technical problem, such as global warm-
ing, into a political issue. The politics of integrating and balancing multiple 
interests to advance the common interest of any community, at any level, 
reframes climate change as an issue in community development. It no longer 
stands apart as a technical problem amenable to a purely technical solution. 
In these politics, judgments of appropriateness and validity grounding any 
specification of the common interest are contestable. 

The ultimate objective in Article 2 and other interests in the UNFCCC 
are an approximation to the common interest of the world’s communities; 
they help define the problems documented earlier in this chapter: The dan-
ger of extreme weather events has increased, if aggregated meteorological 
records and escalating losses are a reliable gauge; insufficient reductions in 
greenhouse gas emissions portend more losses to come. Underlying these 
problems is the possibility that those of us concerned about climate change 
have unwittingly exacerbated them through the mechanism of goal displace-
ment. It is rather easy for us climate change scientists, for example, to justify 
our proposed policy-relevant research as a contribution toward realizing 
the ultimate objective or other interests in UNFCCC; to fund and conduct 
the research; and to produce the requisite reports and publications as a suc-
cessful conclusion. But this turns what was once a means, the research, into 
an end in itself that effectively displaces the original goal and becomes a 
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substitute for it.80 Similarly, it is rather easy for an administrator to become 
preoccupied with a program established or a budget increased—each justi-
fied as a response to the threat of climate change and its impacts—or for a 
negotiator to become preoccupied with arranging a meeting or finding com-
mon ground on an international treaty—each similarly justified. Such justi-
fications implicitly or explicitly acknowledge Article 2 and other interests in 
the UNFCCC as the authoritative formulation of the common interest. But 
two decades of effort demonstrate that in the aggregate we can produce a 
plethora of scientific assessments, programs and budgets, and meetings and 
treaties without doing much to advance the common interest—and perhaps 
substituting for it. 

It is not reasonable to denigrate our many constructive contributions or 
to take upon our shoulders the full burden of responsibility for disappointing 
outcomes with respect to the common interest. Public policy decisions on 
climate change are the responsibility of elected representatives of the public 
and ultimately the public itself, at each level in democratic systems of gover-
nance. But by invoking the common interest in justification of our activities, 
we assume responsibility for aligning those activities with the common inter-
est in climate change. Otherwise we become de facto special interests. For us 
climate change scientists, for example, aligning our activities with the com-
mon interest means exploiting every opportunity open to us for preparing 
the minds of decision makers and taking responsibility for any limitations 
of theory and data that stand in the way.81 One of these limitations is the 
relative neglect of politics, including our own interests as scientists, among 
other factors that explain the disappointing outcomes with respect to the 
common interest to date. As such, it is not reasonable to defend business as 
usual as the exclusive approach to climate change science, policy, and deci-
sion making. We can focus or refocus on the common interest, coordinate 
and evaluate our efforts accordingly, and consider what we might do dif-
ferently and better—if we choose to. That includes opening the established 
climate change regime to adaptive governance as one approach. 

In our judgment, a better approximation to the common interest in re-
sponse to climate change is to reduce net losses of things valued in the world’s 
many diverse communities, and not in the stabilization of concentrations of 
greenhouse gases in the atmosphere per se.82 Stabilization of concentrations 
is one, but only one, means for reducing net losses, and reducing net losses is 
a somewhat different problem in each community. The many specific values 
that figure in the multiple interests of community members vary greatly 
across communities at each scale and are subject to change. However, the 
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values generally include protection of human life and limb, property, other 
tangible and intangible human artifacts, and the natural environments on 
which humans depend. Actions proposed to reduce vulnerability to climate 
change, such as the Toronto Conference Statement, tend to have externalities 
perceived by various groups to have a positive or negative impact on their 
other interests—impacts perhaps sufficient to activate their participation in 
resolving the issue. Valid and appropriate interests may be integrated if pos-
sible, or balanced if necessary, to minimize opposition and mobilize support 
for policy decisions and actions that advance the common interest of the 
community. We join Michael Shellenberger and Ted Nordhaus in recom-
mending these pragmatic and democratic politics.83 Specifically, it should 
not be assumed that all the relevant interests can be reduced to objective 
standard measures that rise above politics. For example, in the IPCC’s Sec-
ond Assessment Report in 1995, Working Group III provoked analytical and 
political controversies when it valued a human life in a developing country 
at one-fifteenth the value of a life in the developed world.84 

The common interest can be served in the near term through adaptation 
to extreme events that have damaged or threaten things of value, and in the 
longer term through mitigation of climate change by reducing greenhouse 
gas emissions. As strategies for reducing vulnerability to losses, adaptation 
and mitigation are means, not ends in themselves. Likewise, policy-relevant 
climate change science, programs, and treaties are means, not ends in them-
selves. They are properly evaluated according to their contributions to reduc-
ing vulnerability to losses from climate change. More emphasis on  adaptation 
in the near term can be justified on pragmatic grounds: Each damaging 
storm, drought, heat wave, or other disaster identified with climate change 
tends to motivate, if not force action, providing a window of opportunity 
to field test promising policy alternatives to reduce the vulnerability of the 
community impacted. In effect, nature penalizes with severe sanctions past 
policies, including inaction, that have allowed significant losses from an 
extreme weather event to occur. And nature in this role serves as a surrogate 
for the political will to act that has been lacking so far, according to vari-
ous appraisals, including Gore’s. In this sense a disaster is a terrible thing 
to waste.85 

To capitalize on such opportunities, it is sufficient to focus selectively 
on recently damaged or highly vulnerable communities, or communities 
otherwise motivated to address their own problems. It is neither feasible 
nor necessary to address or coerce all communities at once, given scarce 
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resources including but not limited to political power and the will to use it. 
Improvements in policies to reduce vulnerability can be evolved by harvest-
ing experience from policies field tested in selected communities for possible 
adaptation on a voluntary basis by similar communities elsewhere. Through 
case studies, important contextual details can be communicated directly 
from one community to the next without being abstracted and generalized 
for higher-level authorities. Through informal or formal networks, similar 
local communities can clarify their common interest in seeking whatever 
resources may be necessary from higher-level authorities—thereby initiat-
ing a process to reconcile the interests of state, national, or international 
authorities with those of local communities directly impacted by climate 
change. All of this has been done on a small scale, as we show later in this 
book. It can be done on larger scales without a global master plan imposed 
from the top down.86 A science-based plan for “Managing Planet Earth” or 
strategic plan for “Spaceship Earth” is not necessary to reduce vulnerability 
to climate change, even if there was sufficient knowledge to devise it and 
sufficient political power and will to impose it.87

We focus on disaster-related adaptations in the near term. However, 
disaster-related adaptations can contribute to mitigation of climate change 
in the longer term. Perhaps it already has, through news reports and edito-
rial comments linking global warming to natural disasters, including Hur-
ricane Katrina, which devastated New Orleans and other parts of the U.S. 
Gulf Coast. Similarly, during the prolonged drought in Victoria, Australia, 
a Melbourne newspaper observed that “[w]ater saving has emerged as the 
most palpable sign that . . . we finally get it—the climate is changing and we 
have to adapt.”88 Another example of adverse personal experience as an agent 
of profound change was reported in An Inconvenient Truth. Al Gore’s family 
continued to grow tobacco on its farm in Tennessee long after the Surgeon 
General concluded from scientific research that smoking caused cancer; they 
stopped only after Gore’s older sister died of lung cancer attributed to smok-
ing. While meteorologists and climate scientists continue to debate the phys-
ical and statistical linkages between weather and climate, growing numbers 
of people have already made the connection and some are prepared to act on 
it. Major disasters can bring home to ordinary citizens the need for mitiga-
tion of climate change, and might do more in this regard than two decades of 
scientific assessments or promotional politics have done so far. People expe-
rience weather, not climate, and they experience it in local places where they 
live and work. Rayner and Malone anticipated that “[a]ccumulating some 
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experience with adaptation could provide a complementary, even perhaps 
an alternative, model for pursuing emission reductions.”89 

To summarize our argument, the principal outcomes of the regime to 
date have been escalating losses from climate-related disasters and only 
modest reductions in greenhouse gas emissions that portend more losses to 
come. These disappointing outcomes after two decades of effort are sufficient 
reason for opening the established climate change regime to alternatives in 
climate change science, policy, and decision making. Al Gore, among  others, 
has attributed the outcomes to a lack of political will in general and to of-
ficials allied with the ExxonMobil’s of the world in particular. For those of us 
concerned about climate change and its impacts, it is not enough to blame 
political opponents who are indeed responsible in some substantial degree 
for the disappointing outcomes to date. Introspection suggests that in the 
aggregate we may have contributed unwittingly to disappointing outcomes 
in at least three ways: by establishing the climate change regime too narrowly 
on scientific-management foundations, by framing the climate change prob-
lem too exclusively as “globally irreducible,” and by substituting such means 
as scientific assessments, programs and budgets, and meetings and treaties as 
satisfactory outcomes, thus displacing the common interest in reducing net 
losses from climate change. We recommend refocusing efforts on the com-
mon interest, and evaluating them accordingly, and opening the established 
regime to effective participation by people vulnerable to extreme weather 
events and climate change in the places where they live. This would require 
changes in “our way of thinking,” a major factor in humanity’s relationship 
to the earth. But this would also capitalize on opportunities that already ex-
ist, including niches of political will around the world, increasing numbers 
of climate-related disasters that motivate or force action, and experience 
harvested from exceptions to scientific management. 

Our primary purpose is to help open the established regime to adaptive 
governance and any other approaches that can improve upon the histori-
cal baseline to advance common interests in reducing net losses from cli-
mate change. Three objectives may be singled out as instrumental to this 
purpose:

■ The first is to recognize those who have contributed constructive alter-
natives to business as usual in climate change science, policy, or deci-
sion making, in addition to Tennekes, Rayner and Malone, and Cash. 
Many contributors and contributions have not received the attention they 
deserve. 
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■ The second is to integrate selected alternatives in the literature, including 
cases, as proposals for adaptive governance. The practical significance of 
each alternative is minimized in isolation; together they become mutually 
reinforcing. Integration is where we hope to make an original contribu-
tion beyond field-testing aspects of adaptive governance in Barrow.

■ The third objective is to inform and encourage the field testing of alter-
natives in other communities at any level. This is the most dependable 
method for falsifying the assumptions of fact and value on which we act, 
discovering what is important but previously overlooked, and advancing 
the common interest on a continuous basis. 

Progress with respect to these objectives and the primary purpose, we believe, 
will expand the range of informed alternatives for decision makers, both 
the public and representatives of the public authorized to make decisions in 
response to climate change. Adaptive governance is an opportunity for field 
testing in parallel and in series thousands of alternatives for adapting to those 
climate change impacts we cannot avoid and for mitigating those we can.

We develop our argument for this purpose and these objectives in the 
following chapters. They require unusual emphasis on details, including quo-
tations. In particular, the language used by practitioners in many places and 
by scholars from many disciplines is important evidence bearing on “our 
way of thinking,” including the existence and substance of the two patterns 
of governance in Box 1.1. Other details are necessary to clarify the politi-
cal and social consequences in specific contexts. In addition, all details are 
intended to minimize uncertainty absorption, and thereby help readers as-
sess the extent to which our interpretations and inferences are supported in 
the chapters that follow.90 Chapter 2 documents scientific management and 
exceptions to it in the evolution of the established regime. Chapter 3 tells the 
story of Barrow as a microcosm of things to come at lower latitudes. This is a 
body of experience worth harvesting for decision makers elsewhere, and it is 
an example of intensive inquiry that brings into the picture important details 
otherwise absorbed and dismissed. Chapter 4 pulls together case material 
from Barrow and other places and relevant theoretical material to elaborate 
and support the proposals in Box 1.1. To promote careful consideration of the 
proposals for adaptive governance, Chapter 5 reframes them as matters of 
action in the larger context of a transition from the relevant past to possible 
futures. In the end, the overriding question in climate change science, policy, 
and decision making remains open: Which interests will we individually 
choose and collectively decide to serve?
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This chapter documents scientific management, and exceptions to it, in the 
evolution of the established climate change regime. We focus on major sci-
ence programs in the first section, and then turn to decisions on climate 
change policy and decision making in the second. We sketched the historical 
context of these initiatives in the scientific management tradition in Chapter 
1. The details filled in here illustrate considerable investments of time, exper-
tise, effort, and funds consistent with the ideal type of scientific management 
(Box 1.1) during the last two decades. These details should not obscure the 
disappointing outcomes documented in the previous chapter: All programs 
taken together, including those not selected here, have made little difference 
in advancing the common interest given the magnitude of the task ahead. In 
the third section we consider exceptions to scientific management, includ-
ing case studies of adaptation to extreme weather events and mitigation of 
climate change on the ground. These exceptions suggest possibilities for 
opening the established regime to adaptive governance. They also repre-
sent bodies of experience available for adaptation to reduce near-term and 
longer-term losses from climate change. 

This account must be highly selective according to our purposes and 
the two patterns of governance in Box 1.1. We can consider only a handful 
of initiatives because the climate change literature is vast, and even that 

2THE REGIME EVOLVES
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literature represents only a small fraction of the experience that could have 
been harvested. From these initiatives we have selected and often quoted 
details essential for estimating degrees of approximation to the ideal types, 
grounding specific interpretations, and assessing general conclusions. The 
evolution of the regime precludes the closure that would be necessary to tell a 
complete or simple story: All the many parts of the regime and relationships 
among them are subject to change on various time scales. It is nevertheless 
necessary to map the context from which adaptive governance has begun to 
emerge—the evolution of scientific management in the established climate 
change regime—to address some basic questions: How did we arrive at this 
present disappointing state of affairs? Where should we go from here to 
reduce losses from climate change? How can we get there?

Science 

We begin with the evolution of three major scientific programs crystallized by 
1990: Phase I of the International Geosphere–Biosphere Programme (IGBP), 
the Fiscal Year 1990 Research Plan of the U.S. Global Change Research Pro-
gram (USGCRP), and the First Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC). These interconnected programs and their 
successors typically express assumptions consistent with scientific manage-
ment that have been challenged elsewhere. The main assumptions are that 
climate change is an irreducibly global problem that requires international 
cooperation from the top down; that policy-relevant science accordingly 
must focus on predictive models of the total earth system that integrate the 
many factors shaping its behavior; and that science is a necessary foundation 
for rational policy decisions. 

International Geosphere–Biosphere Programme

The IGBP emerged in the mid-1980s as a complement to the World Climate 
Research Programme (WCRP), which focused on the physical aspects of the 
climate system. IGBP expanded considerations to include the biogeochemi-
cal aspects and global change.1 As noted in Chapter 1, an Ad Hoc Planning 
Group met under auspices of the International Council of Scientific Unions 
(ICSU) in September 1986. Also involved in IGBP planning over the next 
several years were the government of Sweden, the United Nations Envi-
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ronment Programme (UNEP), the United Nations Educational, Scientific, 
and Cultural Organization (UNESCO), the Commission of the European 
Communities, the Organization of American States, the African Biosciences 
Network, the Commonwealth Science Council, the Third World Academy of 
Sciences, and various philanthropic organizations. Thus the IGBP depended 
on a variety of sponsors, and sponsorship has shifted over time. This struc-
ture is typical of independent or nongovernmental scientific organizations, 
including the Advisory Group on Greenhouse Gases (AGGG) in Chapter 1. 
Unlike the AGGG, however, the IGBP has survived. Prominent in both the 
AGGG and the IGBP was Swedish scientist Bert Bolin. 

In June 1990 the Executive Committee of IGBP released Report No. 12, a 
full strategic research plan titled The Initial Core Projects for Phase 1 covering 
1990–2003.2 The plan accepted the expansion of climate change as an irre-
ducibly global problem requiring nations to make the important decisions 
from the top down: “The concerns that drive the IGBP are international in 
character, with causes and effects that transcend national boundaries. .  .  . 
All nations have a stake in the consequences of global change; any hope of 
concerted response strategies requires their involvement in the design and 
execution of research that must be the basis for recommended policy ac-
tions.”3 The expectation that research must be the basis for recommended 
policy actions is a justification that invokes the linear model prescribing 
but seldom describing the interface between science and policy. Vannevar 
Bush produced the seminal formulation of the linear model for the United 
States in 1945. In the first part of the model Bush promoted basic science as 
essential for progress on major national goals. In the second part he insisted 
that science itself should be unfettered by practical considerations, which 
were the exclusive responsibility of government, industry, or other nonscien-
tists.4 The model is linear because it explicitly excludes feedback from policy 
and social outcomes to science. Promoters of climate change science often 
invoke the linear model; we have included it in the ideal type of scientific 
management (Box 1.1). For the IGBP, the expectation was that this program 
“will help provide the world’s decision makers with input necessary to wisely 
manage the global environment.”5 

Box 2.1 provides selections verbatim from the Overview of Report No. 12 
pertinent to realizing the IGBP’s expectation. The objective focused on the 
total earth system rather than its geographically and culturally distinctive 
parts; human activities that influence or are influenced by the system were 
considered exogenous to it.6 The objective was to describe and understand 
the total earth system, not to formulate policy recommendations that might 
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reduce human influences on it. The understanding sought was a predictive 
understanding with expansive time horizons. According to text elaborat-
ing the objective, “The primary goal of the IGBP is to develop a predictive 
understanding of the changing nature of the Earth system. . . . To make this 
goal achievable, emphasis is placed on a time scale of decades to centuries.”7 
The seven key questions for Phase 1 implied a reductive approach to the 
total earth system. While global changes of interest “transcend the tradi-
tional boundaries of scientific disciplines,”8 some of the key questions are de-
fined more or less along disciplinary lines—for example, programs in ocean 
biogeochemistry, coastal ecosystems, and terrestrial ecosystems. Separate 
research on these components would be integrated through synthesis and 
modeling projects in Regional Research Centers, the second key activity.9 
Report No. 12 served to coordinate research: It gave scientists international 
guidance to design and international legitimacy to promote projects funded 
for the most part by their national governments. 

In 2006 the IGBP published Report No. 55, the research plan for Phase 2 
covering 2004–2013; Phase 1 had been completed in 2003. The research goals 
were “[t]o analyse (i) the interactive physical, chemical and biological pro-
cesses that define Earth System dynamics; (ii) the changes that are occurring 
in these dynamics; and (iii) the role of human activities in these changes.”10 
These are similar to the Phase 1 objective (see Box 2.1). The fundamental 
strategy retained an emphasis on predictive capabilities but added an em-
phasis on integration as a means to that end. According to the plan’s Preface, 
“we must address over-arching questions that require a systemic—not just a 
systematic—approach. We must combine research on Earth System compo-
nents (atmosphere, land and ocean) with research on processes occurring at 
the interfaces between components, and we must integrate across all of these 
to develop diagnostic and predictive capabilities for the Earth System.”11 The 
integration of the three components and the development of diagnostic and 
predictive capabilities depended primarily on numerical models to simulate 
the earth system. Human factors beyond exogenous emissions again were 
omitted, probably because they are difficult to codify in any meaningful way 
for predictive purposes. Nevertheless there was hope for the “development 
of simulation tools that capture the richness” of the earth system.12 

The Global Analysis, Integration and Modeling (GAIM) Task Force de-
veloped questions for further research in Phase 2 of the IGBP and reported 
them elsewhere in 2004.13 These GAIM 23 Questions were intended to guide 
earth system science as a whole, not just activities explicitly associated with 
the IGBP.14 Question 11 implied the possibility of a mechanical reconstruc-
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Box 2.1. International Geosphere–Biosphere Programme
The Initial Core Projects, Phase 1: 1990–2003

Objective
To describe and understand the interac-
tive physical, chemical and biological pro-
cesses that regulate the total earth system, 
the unique environment that it provides 
for life, the changes that are occurring 
in this system, and the manner in which 
they are influenced by human activities.

Seven Key Questions
1. How is the chemistry of the global 

atmosphere regulated and what is the 
role of biological processes in pro-
ducing and consuming trace gases?

2. How do ocean biogeochemical 
processes influence and respond to 
climate change?

3. How [do] changes in land use affect 
the resources of the coastal zone, and 
how [do] changes in sea level and 
climate alter coastal ecosystems?

4. How does vegetation interact with 
physical processes of the hydrologic 
cycle?

5. How will global changes affect ter-
restrial ecosystems?

6. What significant climatic and envi-
ronmental changes have occurred in 
the past, and what were their causes?

7. How can our knowledge of com-
ponents of the earth system be 
integrated and synthesized in a 

numerical framework that provides 
predictive capability?

Two Key Activities
1. The development of a global Data 

and Information System that will 
provide immediate and open access 
to all researchers, that will provide 
information needed for earth system 
models, and that will define and 
sustain the long-term observations 
needed to detect significant global 
changes.

2. The establishment of a set of Re-
gional Research Centers in develop-
ing countries where strong synthesis 
and modeling projects of relevance 
to overall IGBP objectives and 
regional priorities will be developed, 
in close cooperation with existing 
research networks. Training and 
exchange programmes will be one of 
the mechanisms to involve the scien-
tists from the region in Core Project 
Activities.

Source: The International Geosphere–
Biosphere Programme: A Study of 
Global Change, The Initial Core Projects, 
Report No. 12 (Stockholm, Sweden: 
IGBP Secretariat, Box 50005, SE-104 05, 
June 1990), 1–3. Emphasis in original.

tion of the earth system: “Is it possible to describe the Earth system as a 
composition of weakly coupled organs and regions, and to reconstruct the 
planetary machinery from these parts?” But elsewhere a mechanical recon-
struction was called into question when the plan referred to “linking human 
and environmental domains, understanding decision making and manage-
ment, [and] handling cross-scale issues” as threads running through several 
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research themes defined in other ways.15 Normative and operational ques-
tions implied the existence of fixed and global answers for environmental 
management. For example, question 19 asked, “What are the equity prin-
ciples that should govern global environmental management?” Question 20 
asked, “What is the optimal mix of adaptation and mitigation measures to 
respond to global change?” In view of the world’s diversity, if nothing else, 
perhaps the only working answers acceptable to the world’s decision makers 
(including general publics) are contingent. That is to say, answers depend on 
the details of natural and human circumstances that differ across particular 
contexts and are subject to change. In any case, not much had changed from 
Phase 1. “In terms of overarching questions, the difference between IGBP 
Phases 1 and 2 is more illusory than real” according to the executive director 
of the IGBP from 1998 to 2004, Will Steffen.16 

Phase 2 was informed by the Earth Systems Science Partnership (ESSP) 
established in 2001 to focus on issues of global sustainability and forge 
stronger links between IGBP, WCRP, the International Human Dimensions 
Program (IHDP) and DIVERSITAS (an international biodiversity science 
program established in 1991). ESSP is relevant here because it is “developing 
a small set of Integrated Regional Studies (IRS) designed to contribute sound 
scientific understanding in support of sustainable development at the local 
level.”17 These studies recognize that “at the regional level, aspects of global 
environmental change manifest significantly different—yet surprisingly co-
herent and teleconnected—Earth System dynamics. These are often broadly 
associated with socio-economic and geopolitical characteristics.”18 Differ-
ences in regional context matter, in other words. Work has begun on one 
project, the Monsoon Asia Integrated Regional Study. However, the frame 
remains fundamentally global: ESSP was a response to the Amsterdam Dec-
laration on Global Change endorsed by 1,400 scientists from 100 countries 
seeking a “new system of global environmental science” that will among 
other things “employ the complementary strengths of nations and regions to 
build an efficient international system of global environmental science.”19 

U.S. Global Change Research Program

National programs for climate change research evolved concurrently with 
international scientific programs including IGBP. The largest of these is the 
USGCRP. According to very rough estimates, USGCRP accounted for half 
the world’s expenditure of $3 billion (USD) per year on global change re-
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search in the late 1990s.20 USGCRP was developed in the late 1980s by the 
Committee on Earth Sciences (CES). CES published the first U.S. Strategy 
for Global Change Research in January 1989 and followed up six months 
later with an “extensive elaboration,” the Fiscal Year 1990 Research Plan for 
the USGCRP. This set the pattern for annual updates that accompany the 
president’s annual budget request in a series titled Our Changing Planet. In 
1989 CES was composed of a chairman, Dallas Peck, and 15 others repre-
senting 10 cabinet or independent agencies plus the Office of Science and 
Technology Policy, the Office of Management and Budget, and the Council 
on Environmental Quality in the White House. The proposed budget for the 
FY 1990 Research Plan was a budget crosswalk, a matrix of budget requests 
by eight federal agencies for seven research elements. To a large extent the 
organizational structure of USGCRP is still a budget crosswalk with the ele-
ments redefined and additional agencies included over the years.21 In 1989 
an organizational chart placed the USGCRP in international perspective, 
identifying the ICSU and IGBP among affiliated nongovernmental scien-
tific organizations and WMO, UNESCO, and UNEP as intergovernmental 
scientific organizations.22 

CES accepted the global framing in the overarching goal of USGCRP. 
As stated and emphasized in its FY 1990 Research Plan, the overarching 
goal was “[t]o gain an adequate predictive understanding of the interactive 
physical, geological, chemical, biological and social processes that regulate 
the total Earth system and, hence establish the scientific basis for national 
and international policy formulation and decisions relating to natural and 
 human-induced change in the global environment and their regional im-
pacts.” The policy relevance of the program was justified on the linear model, 
and more specifically the premise that “effective and rational response strate-
gies to environmental issues can be built only on sound scientific informa-
tion” of the kind sought in the program.23 The global scope of the program 
followed from the concept that “[t]he Earth is, after all, one planet and, there-
fore, contains one interactive ‘Earth system’ ” with complex interplays among 
the many natural and human systems that drive environmental change.24

Like IGBP in Phase 1, CES expanded the scope of climate-related is-
sues to be addressed in USGCRP: “Emphasis in the past understandably 
has been on needs that are perceived as the most immediate and most local. 
.  .  . However, in recent years, the attention of both scientists and policy-
makers has extended to more global-scale, longer term changes, such as 
persistent continental-scale droughts, global warming, coastal erosion, and 
stratospheric ozone depletion. While the impacts of vital concern remain 
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regional, they are recognized to be embedded in the processes of the larger 
phenomena.”25 For this reason research on global change would be necessary 
to inform decisions at many other levels: “Reliable information and predic-
tions regarding global changes are required at many decision levels within 
society: individuals (e.g., farmers), industries (e.g., energy and chemical pro-
ducers), and regulators (e.g., governments).”26 The reference to predictions as 
requirements for decisions echoed the overarching goal in which a predictive 
understanding of the total earth system was intended to establish the basis 
for national and international decisions. Thus despite acknowledged local 
and regional concerns, CES affirmed a top-down structure of decision mak-
ing informed by scientific expertise to predict global changes in the tradition 
of scientific management (Box 1.1). CES was quite clear that “[t]he goal of the 
Program is to provide a sound scientific basis for national and international 
decision making on global change issues.”27 

In the FY 1990 Research Plan CES summarized USGCRP “At-a-Glance” 
on one page, which is reproduced verbatim in Box 2.2. The first and third 
points reconfirmed the program’s global framing, linear-model premise, and 
justification as policy relevant. Nevertheless, in the fifth point the scientific 
objectives of the program—“to monitor, understand, and ultimately predict 
global change”—were independent of any particular policy goals or action 
alternatives for realizing those goals. This specification of the linear model 
raises questions of relevance to decision makers who do not take global 
change research as basic science, an end in itself. It also facilitates policy 
applications of global change research by decision makers who cite scien-
tific uncertainties as justification for postponing action on climate change.28 
Several points in Box 2.2 indicated a program formally more comprehensive 
than Phase 1 of IGBP. USGCRP included social changes among other earth 
system changes, the effects of human as well as natural phenomena, and Hu-
man Interactions as one of seven research activities. Elsewhere Human Inter-
actions were reduced to agents forcing global change, much like impersonal 
forcing factors such as Solar Influences, Greenhouse Gases, and Aerosols. 
Apparently external to the program were human responses to global changes 
in the earth system, a feedback that includes policy decisions affecting future 
global changes for better or worse. 

CES explicitly disavowed policy applications, despite its policy-relevant 
aspirations and justification: “It is not the role of the program to formulate 
policies regarding global change, nor does its mandate cover the research 
required to develop new technologies that might be used to mitigate or adapt 
to a changing environment.”29 Instead CES expected USGCRP to produce 
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Box 2.2. The U.S. Global Change Research Program At-a-Glance, 1989

Many global changes can have tremen-
dous impact on the welfare of humans. 
These events may stem from natural pro-
cesses that began millions of years ago or 
from human influence. Responding to 
these changes without a strong scientific 
basis could be futile and very costly.

This report presents a comprehen-
sive research plan for the U.S. Global 
Research Program.

The goal of the Program is to provide 
a sound scientific basis for national and 
international decision making on global 
change issues.

The Program’s goals, objectives, 
research priorities, and strategy are 
consistent with current national and 
international global change planning 
and research efforts.

The scientific objectives of the Pro-
gram are to monitor, understand, and 
ultimately predict global change. 

The Program is broad in scope, 
encompassing the full range of Earth 
system changes, including physical, 
chemical, geological, social, and bio-
logical changes. The Program addresses 
both natural phenomena, as well as the 
effects of human activity.

The particular research activi-
ties which comprise the U.S. Global 
Change Research Program are grouped 
into seven interdisciplinary scientific 
elements:

1. Climate and Hydrologic Systems
2. Biogeochemical Dynamics

3. Ecological Systems and Dynamics
4. Earth System History
5. Human Interactions
6. Solid Earth Processes
7. Solar Influences

In fiscal year 1989, funding for 
focused global change research activities 
total $133.9 million. The President’s FY 
1990 budget proposes a funding level of 
$191.5 million, a 43 percent increase for 
focused programs. This substantial in-
crease will enable the Program to expand 
and accelerate its research activities in 
most areas of global change research.

This strategy was developed by a U.S. 
Federal interagency group, the Com-
mittee on Earth Sciences of the Federal 
Coordinating Council for Science, En-
gineering, and Technology (FCCSET). 
The FCCSET is chaired by the Director 
of the Office of Science and Technol-
ogy Policy in the Executive Office of the 
President.

Sources: Our Changing Planet: The FY 
1990 Research Plan: The U.S. Global 
Change Research Program, A Report 
by the Committee on Earth Sciences 
(July 1989), xiii. This July summary 
was adapted with few changes from the 
Executive Summary of Our Changing 
Planet: A U.S. Strategy for Global Change 
Research (January 1989), A Report by 
the Committee on Earth Sciences to ac-
company the U.S. President’s Fiscal Year 
1990 Budget, 3–4.

“regular, integrated assessments of the current scientific understanding of 
global change” to clarify future research priorities and provide an updated 
basis for national and international policy decisions. “Indeed, such  periodic 
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assessments will be the primary output of the Program with regard to aiding 
policy decisions.”30 Thus at the interface between basic science and practical 
applications, and within the constraints of the linear model, were scien-
tific assessments of global change research that excluded the formulation of 
policy alternatives.

In July 2003 the Bush Administration released the “first comprehensive 
update” of the original 1989 strategic plan and called it the Strategic Plan for 
the U.S. Climate Change Science Program. The administration established the 
U.S. Climate Change Science Program (CCSP) in February 2002 to coordi-
nate the USGCRP and the Climate Change Research Initiative. The CCRI 
was launched in June 2001 and “represents a focusing of resources and at-
tention on those elements of the USGCRP that can best support improved 
public debate and decision-making in the near term.” Implementation of 
the new strategic plan began with the CCSP report for FY 2004 and 2005 
published in July 2004 as part of the series on Our Changing Planet. At least 
nominally, CCSP narrowed the focus to climate change science and moved 
global change research, the broader concept, into the background. The CCSP 
Guiding  Vision dropped a predictive understanding of the total earth sys-
tem from the original overarching goal of USGCRP but retained scientific 
knowledge as the foundation of management information. According to 
the FY 2004 and 2005 report, “The core precept that motivates the CCSP is 
that the best possible scientific knowledge should be the foundation for the 
information required to manage climate variability and change and related 
aspects of global change.”31 Compared to the USGCRP in 1989, the CCSP 
mission gave more weight to the application of scientific knowledge in sup-
port of decisions. 

However, in the spring of 2005 Sen. John McCain, then chair of a Senate 
committee with climate change jurisdiction, complained about the lack of 
useful products from CCSP. This prompted CCSP to organize the first Work-
shop on Climate Science in Support of Decisionmaking in the United States, 
which convened in the Washington area in mid-November 2005. More than 
700 people, mostly scientists, participated in the workshop, which was billed 
as an opportunity for exploring the intersection of science and action. But 
the plenary sessions mostly showcased Bush Administration climate change 
policies and 21 Synthesis and Applied Products (SAPs) planned or initiated 
by CCSP pursuant to the policy mandate in the Global Change Research Act 
of 1990 (Public Law 101-606) and the second strategic research plan in 2003.32 
These SAPs are assessments of climate change science focused on questions 
relevant to CCSP. One skeptic in the audience of a plenary session asked, 
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“How many assessments do we need?” The implication was that we already 
knew enough. Another asked, “Is there any leeway to be policy prescriptive?” 
The implication was that scientific assessments without action alternatives 
were insufficient. Robert Corell, a plenary speaker, assured the audience that 
climate change science is not finished, that the real challenge is bridging the 
gap between knowledge and action. He called this gap “the valley of indeci-
sion and delay,” a phrase picked up and used by other workshop participants. 
Another plenary speaker, Roger Pulwarty, mentioned the emergence of adap-
tive governance in efforts to fill the gap in various other policy domains.33 

The FY 2006 report on CCSP published concurrently in November 2005 
reaffirmed the linear model: “CCSP does not make policy recommendations. 
Instead, it supports fundamental research that provides necessary objec-
tive background understanding for others to analyze policy questions and 
make policy recommendations.”34 It cited as one of the guiding principles 
of decision support “[e]arly and continuing involvement of stakeholders.”35 
Implementation of this principle would compromise the second part of the 
linear model by engaging researchers in practical considerations. Elsewhere, 
however, the FY 2006 report privileged expertise; it put researchers and 
ultimately departments and agencies in the driver’s seat: “The synthesis and 
assessment products will be generated by researchers in a process that in-
volves review by experts, public comment from stakeholders and the general 
public, and final approval by the departments/agencies involved in CCSP. ”36 
Apparently the structure of decision making was still firmly rooted in the 
tradition of scientific management.

Intergovernmental Panel on Climate Change 

National programs such as the USGCRP fund original scientific research 
providing the basis for scientific assessments. These assessments do not pres-
ent new scientific research nor do they make policy recommendations. With 
few exceptions, they do not even formulate alternatives for policymakers to 
accept or reject in accord with their own interests. Rather, as we have seen, 
they occupy the turf between climate change science and policy and are 
exposed to criticism from both sides. The assessments of the IPCC are the 
most highly publicized and influential worldwide, including in the United 
States. In this section we rely on IPCC’s summaries for policymakers, which 
are finalized only after line-by-line review by governmental and nongovern-
mental representatives. 
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As noted in Chapter 1, IPCC completed its First Assessment Report in 
1990 to assist in negotiation of the UN Framework Convention on Climate 
Change (UNFCCC). Here we focus on the report of Working Group III, also 
called the Response Strategies Working Group (RSWG), chaired by Freder-
ick Bernthal of the U.S. Department of State. (Bernthal also was a member 
of the Committee on Earth Sciences that set the pattern for USGCRP in 
1989.) The Executive Summary of the RSWG report cited conclusions from 
Working Group I on Science and Working Group II on Impacts as the ap-
propriate context for its own work. For example:

■ “We are certain emissions resulting from human activities are substan-
tially increasing the atmospheric concentrations of greenhouse gases: 
carbon dioxide, methane, chloroflouor-carbons (CFCs), and nitrous 
oxide. These increases will enhance the greenhouse effect, resulting on 
average in an additional warming of the Earth’s surface. . . .

■ “The longer emissions continue at present-day rates, the greater reduc-
tions would have to be for concentrations to stabilize at a given level. The 
long-lived gases would require immediate reductions in emissions from 
human activities of 60 percent to stabilize their concentrations at today’s 
levels. . . .

■ “In many cases, the impacts will be felt most severely in regions already 
under stress, mainly the developing countries. The most vulnerable hu-
man settlements are those especially exposed to natural hazards, e.g., 
coastal or river flooding, severe drought, landslides, severe storms and 
tropical cyclones.” 

Such conclusions justified Working Group III’s work on response strategies. 
The Working Group added its own conclusion, emphasizing that context 
matters. “Any responses will have to take into account the great diversity of 
different countries’ situations and responsibilities and the negative impacts 
on different countries, which consequently would require a wide variety of 
responses.”37 In an effort to accommodate a wide variety of responses and 
related considerations, Working Group III outlined “Possible Elements for 
a Framework Convention on Climate Change.” These elements informed 
decisions on the top-down structure of decision making formalized in the 
Framework Convention. 

The Policymakers Summary from Working Group III was approved in 
June 1990; its Main Findings are reproduced verbatim in Box 2.3. Like IGBP’s 
Phase 1 plans and USGCRP’s FY 1990 Research Plan, the first finding accepted 
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the global framing of the climate change issue and a global effort as a require-
ment for effective responses. However, the other main findings focused on 
issues of policy and decision making rather than plans for scientific research 
to reduce uncertainty. The second finding drew attention to the common 
responsibilities of industrialized and developing countries, then outlined 
those responsibilities in the third and fourth findings, respectively. The fifth 
finding acknowledged the interdependence of environmental protection and 
economic development, and found it “imperative that the right balance be-
tween economic and environmental objectives be struck.” The limitation of 
greenhouse gas emissions and adaptation to climate charge were considered 
complementary and given equal emphasis in the sixth finding. The seventh 
finding anticipated the “precautionary principle” and “no regrets” response 
strategies later accepted in the Framework Convention. These both decouple 
action from predictive science and challenge the linear model. 

The eighth and final finding promoted a “well-informed population” as 
essential in part to “provide guidance on positive practices.” Elsewhere the 
Policymakers Summary, noting that climate change would affect almost every 
sector, explained that “broad global understanding of the issue will facili-
tate the adoption and implementation of such response options as deemed 
necessary and appropriate.” Here, Working Group III did not make explicit 
who would decide which response options were necessary and appropriate 
nor how they would decide. It did promote “public education and informa-
tion programmes . . . to encourage wide participation of all sectors of the 
population of all countries . . . in addressing climate change and developing 
appropriate responses. . . .”38 Here perhaps is a glimpse of the need for feed-
back from the Peorias of the world. But the document set aside the political 
difficulties of reconciling conflicting interests reflecting the great diversity of 
society within and between countries and across levels in the international 
system. It also set aside the human cognitive constraints on attending to the 
volume of significant details on the ground as they move up to the national 
and international levels. The final finding also reaffirmed the conclusion in 
the Executive Summary on the need for approaches “tailored” to diverse 
national circumstances. 

The Chairman’s Introduction sought to separate what was described 
as the broadly “technical” task of Working Group III from political tasks: 
IPCC’s charge “was to lay out as fully and fairly as possible a set of response 
policy options and the factual basis for those options. Consistent with that 
charge, it was not the purpose of the RSWG to select or recommend politi-
cal actions, much less to carry out a negotiation on the many difficult policy 
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questions that attach to the climate change issue, although clearly the infor-
mation might tend to suggest one or another option.” The last clause is an 
important qualification that was and remains an unusual acknowledgement 
of the biasing effects of information from scientific assessments. That infor-
mation sheds light on selected parts of a much more complex reality that 
lies beyond anyone’s complete or completely objective understanding, but 
it leaves most of that reality in the dark. The formulation of response policy 
options that made this assessment unusual also made it more policy rel-
evant than others, but not policy prescriptive: Chairman Bernthal affirmed 
that “[s]election of options for implementation is appropriately left to policy 
makers of governments and/or negotiation of a convention.”39

IPCC released its Fourth Assessment Report in 2007, during early con-
sideration of a successor to the Kyoto Protocol. Working Group I’s report on 
“The Physical Science Basis” was released in February, followed by Working 
Group II’s report on “Impacts, Adaptation and Vulnerability” in April, and 
Working Group III’s report on “Mitigation of Climate Change” in May. The 
Synthesis Report was released in November. The main topics followed closely 
those of the Third Assessment Report in 2001, but with a different division 
of labor between Working Groups II and III. The Fourth Assessment Report 
was distinguished from previous assessments by more confidence in the 
detection and attribution of climate change to human activities: “Most of the 
observed increase in global average temperatures since the mid-20th century 
is very likely due to the observed increase in anthropogenic greenhouse gas 
concentrations.”40 This was not quite the certainty based on numerical mod-
els expressed in the First Assessment Report in 1990, as quoted above, but 
in 2007 it was supported by an array of convergent observations suggested 
earlier by models. The Fourth Assessment Report was further distinguished 
by a rising concern about climate extremes and weather disasters. It also 
reintegrated mitigation and adaptation as compatible response strategies 
and restored the earlier balance of emphasis in the First Assessment Report. 
This development merits a brief historical digression. 

In 1995 in the Second Assessment Report, Working Group III on the 
“Economic and Social Dimensions of Climate Change” allocated 13 para-
graphs to mitigation and only one to adaptation in its Summary for Policy-
makers, and it suggested they might be incompatible: “[P]ossible tradeoffs 
between implementation of mitigation and adaptation measures are impor-
tant to consider in future research.”41 Working Group III supported both 
alternatives, but chose to emphasize mitigation under resource constraints.42 
Elsewhere at that time support of adaptation measures still implied neglect 
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Box 2.3. IPCC Working Group III, Response Strategies
Main Findings

1. Climate change is a global issue; 
effective responses would require a 
global effort that may have a con-
siderable impact on humankind and 
individual societies.

2. Industrialized countries and devel-
oping countries have a common re-
sponsibility in dealing with problems 
arising from climate change.

3. Industrialized countries have specific 
responsibilities on two levels:

a. A major part of emissions 
affecting the atmosphere at present 
originates in industrialized countries 
where the scope for change is great-
est. Industrialized countries should 
adopt domestic measures to limit 
climate change by adapting their own 
economies in line with future agree-
ments to limit emissions; 

b. To cooperate with developing 
countries in international action, 
without standing in the way of the 
latter’s development, by contribut-
ing additional financial resources, by 
appropriate transfer of technology, 
by engaging in close cooperation 
concerning scientific observation, 
by analysis and research, and finally 
by means of technical cooperation 
geared to forestalling and managing 
environmental problems.

4. Emissions from developing countries 
are growing and may need to grow 
in order to meet their development 
requirements and thus, over time, 
are likely to represent an increasingly 
significant percentage of global emis-
sions. Developing countries have 
the responsibility, within the limits 

feasible, to take measures to suitably 
adapt their economies.

5. Sustainable development requires the 
proper concern for environmental 
protection as the necessary basis 
for continuing economic growth. 
Continuing economic development 
will increasingly have to take into 
account the issue of climate change. 
It is imperative that the right balance 
between economic and environmen-
tal objectives be struck.

6. Limitation and adaptation strategies 
must be considered as an integrated 
package and should complement 
each other to minimize net costs. 
Strategies that limit greenhouse gas 
emissions also make it easier to adapt 
to climate change.

7. The potentially serious consequences 
of climate change on the global 
 environment give sufficient reason 
to begin adopting response strate-
gies that can be justified immedi-
ately even in the face of significant 
uncertainty.

8. A well-informed population is es-
sential to promote awareness of the 
issues and provide guidance on posi-
tive practices. The social, economic, 
and cultural diversity of nations will 
require tailored approaches.

Source: Intergovernmental Panel on 
Climate Change, Working Group III 
chaired by Frederick M. Bernthal, 
Policy makers Summary in Climate 
Change: The IPCC Response Strategies 
(Washington, D.C.: Island Press, 1991), 
xxvi. 
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of mitigation. By 2007, studies of significant climate change impacts and 
adaptation practices allowed the Fourth Assessment Report to be more spe-
cific and empirical, and support for adaptation no longer implied neglect of 
mitigation. The expanded assessment of adaptation was prompted by prac-
tical considerations, particularly Decision 5 on National Adaptation Pro-
grammes of Action (NAPAs) made at the seventh Conference of the Parties 
in Marrakesh, Morocco, early in November 2001.43 The Marrakesh Accords 
intended NAPAs to focus on immediate vulnerabilities in those countries 
with limited adaptive capacity and to mandate a “participatory assessment of 
vulnerability to current climate variability and extreme events.”44 Subsequent 
Conferences of the Parties have recognized the local benefits of adaptation 
activities. Attempts first to consider adaptation and later to fund adaptation 
activities directed attention to multiple sources of vulnerability, from pov-
erty to weather extremes.45 Now adaptation to climate change is sometimes 
considered part of the broader issue of community development.

Returning to the Fourth Assessment Report, Working Group I culmi-
nated its Summary for Policymakers with projections of future changes in 
climate. These projections are contingent on emissions scenarios adopted 
in IPCC’s “Special Report on Emission Scenarios” in 2000. The SRES sce-
narios represent major uncertainties in the levels of the most important 
greenhouse gases forcing climate changes in alternative socio-economic 
futures. For example, “The A1 storyline and scenario family describes a fu-
ture world of very rapid economic growth, global population that peaks in 
mid-century and declines thereafter, and the rapid introduction of new and 
more efficient technologies.”46 But neither Working Group I nor the other 
working groups publicly assessed the SRES scenarios they assumed and used. 
Working Group I simply stated that “[a]ll [scenarios] should be considered 
equally sound. The SRES scenarios do not include additional climate initia-
tives, which means that no scenarios are included that explicitly assume 
implementation of the United Nations Framework Convention on Climate 
Change or the emissions targets of the Kyoto Protocol.”47 Thus human ac-
tivities forcing climate change and human responses to climate change are 
exogenous to numerical models. This choice allows modelers to focus on 
what is known about other components of the total earth system, but does 
not resolve uncertainties in projection of future climate changes influenced 
by human behavior. 

Working Group II’s Summary for Policymakers “sets out the key policy-
relevant findings” of its assessment of impacts and adaptation.48 The bulk of 
the summary reviews knowledge of future climate impacts by sectors (e.g., 
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ecosystems, coastal systems, health) and by regions of continental scale ex-
cepting small islands. The general conclusions are reminiscent of the First 
Assessment Report despite the wealth of detailed knowledge accumulated 
in the intervening years. For example, context matters: “Costs and benefits 
of climate change for industry, settlement, and society will vary widely by 
location and scale. The most vulnerable industries, settlements and societies 
are generally those in coastal and river flood plains, those whose economies 
are closely linked with climate-sensitive resources, and those in areas prone 
to extreme weather events, especially where rapid urbanisation is occur-
ring. Poor communities can be especially vulnerable.  .  .  .”49 Moreover, “It 
is virtually certain that aggregate estimates of costs mask significant differ-
ences in impacts across sectors, regions, countries and populations.”50 The 
implications of such differences were not formulated as response strategies 
contingent on the goals of policymakers in the Conference of the Parties, or 
as active recommendations. Instead, a review of current knowledge about 
responding to climate change simply noted, for example, that “[t]he array 
of potential adaptive responses available to human societies is very large, 
ranging from purely technological (e.g., sea defences), through behavioural 
(e.g., altered food and recreational choices), to managerial (e.g., altered farm 
practices) and to policy (e.g., planning regulations).”51 It acknowledged “for-
midable environmental, economic, informational, social, attitudinal and 
behavioural barriers to the implementation of adaptation”52 without pro-
posing how they might be overcome. It also raised unanswered questions 
about decision making: “Adaptation measures are seldom undertaken in 
response to climate change alone but can be integrated within, for example, 
water resource management, coastal defence and risk-reduction strategies.” 
But who can and should do the integration, where, and how? The conclu-
sion recommended that Working Group II’s “judgements about priorities 
for further observation and research” in the technical summary “should be 
considered seriously. . . .”53

Similarly, the Summary for Policymakers by Working Group III provided 
general conclusions on mitigation, sometimes distinguished by develop-
ment status or industrial sector (e.g., shipping and construction). It noted 
that a “wide variety of national policies and instruments are available to 
governments to create the incentives for mitigation action. Their applica-
bility depends on national circumstances and an understanding of their in-
teractions. . . .”54 It also noted that “[t]he literature identifies many options 
for achieving reductions of global GHG emissions at the international level 
through cooperation.”55 It did not, however, develop this knowledge into 
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strategies or recommendations. Working Group III also raised unanswered 
questions about decision making: “Decision-making about the appropriate 
level of global mitigation over time involves an iterative risk management 
process that includes mitigation and adaptation, taking into account actual 
and avoided climate change damages, co-benefits, sustainability, equity, and 
attitudes to risk.”56 But what are the capabilities of the established climate 
change regime in regard to this iterative, integrative, and adaptive process, 
judging from its experience? In conclusion, this Summary for Policymakers 
acknowledges gaps in knowledge and suggests that “[a]dditional research 
addressing those gaps would further reduce uncertainties and thus facilitate 
decision-making related to mitigation of climate change.”57 Additional re-
search is a consistent interest and recommendation of researchers.

But while most now accept the evidence for climate change itself, some 
have challenged certain basic assumptions in the four IPCC assessments, 
USGCRP and CCSP, IGBP Phases 1 and 2, and in other programs like them 
in the established climate change regime. Here we organize some of the main 
appraisals around three important assumptions in global change research, 
including climate change science. 

The first of these assumptions is that climate change is an irreducibly 
global problem that can be managed only through international cooperation 
from the top down. The corollary is that national governments individually 
and collectively are the important participants in the decision-making struc-
ture. David Cash pointed out one consequence of this assumption: “Tradi-
tional centralized assessment efforts .  .  . forego an opportunity to engage 
and inform regional and local researchers and decision-makers, increasingly 
important players in the science and politics of climate change, biodiversity 
loss, and other large-scale problems.”58 Granger Morgan and his colleagues 
have clarified why local considerations are important for decision makers: 
“None of these actors can be expected to make decisions based on globally 
averaged values . . . Their decisions will be largely influenced by local politi-
cal context, local preferences and constraints, short-term economic needs, 
the set of options they have available, and their associated local costs and 
benefits.”59 Even global changes come together at the local level according 
to Thomas Wilbanks and Robert Kates: “Global changes in climate, envi-
ronment, economies, populations, governments, institutions and cultures 
converge in localities.”60 Convergence of many factors means that each lo-
cality is ultimately unique, even though it shares some characteristics with 
other localities.61 Convergence also means that the significance of each 
characteristic is contingent upon other characteristics in the same locality; 
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significance is not uniform across all localities. Such local considerations 
are absorbed and suppressed when aggregated statistically, formalized into 
stable relationships, or abstracted into generalizations for national and in-
ternational decision makers.

Local decision makers cannot be dismissed as merely passive stakehold-
ers in decisions made elsewhere. Whatever central authorities decide to do 
can make little difference in reducing near-term and longer-term losses from 
climate change unless people on the ground become active participants, sup-
porting improvements in policy and changing their own behavior. “Climate 
change is a global problem that requires local action” according to former 
President Bill Clinton, announcing in 2007 a new global coalition to reduce 
emissions. “We all know that this is a global problem that requires a succes-
sor to Kyoto and national legislation,” he said, “but we also know that as you 
reduce greenhouse gas emissions you must do it place by place, specifically 
company by company, building by building. The mayors are in a remarkable 
position to do this.”62 The coalition, organized by the William J. Clinton 
Foundation, included 5 banks to make loans to upgrade energy efficiency 
in buildings in 16 of the world’s largest cities. 

The second assumption is that science relevant to this globally irreducible 
problem must depend on predictive models of the total earth system that 
integrate the many factors shaping its behavior. But from the outset climate 
change modelers themselves understood that even the most comprehensive 
predictive models of the earth system are only approximations at best. They 
are forced to omit or simplify what may be important because of computa-
tional constraints, limited scientific understanding of process relationships, 
and incomplete or inaccurate data on initial conditions and parameters. 
For example, modelers typically omit most human behavior or make it ex-
ogenous to predictive models of the earth system because it is relatively 
difficult to formalize or measure: Humans like other living forms respond 
selectively to changes in their external environments according to diverse in-
ternal predispositions, both genetic and acquired, that are subject to change. 
Hence, formalizations and measures tend to vary across places and obsolesce 
over time. Naomi Oreskes and colleagues put the logical consequences of 
omissions and simplifications for science in rather stark terms: “Verification 
and validation of numerical models of natural systems is impossible. This 
is because natural systems are never closed and because model results are 
always non-unique.” In other words, a closed model cannot capture all the 
dynamics of the open system it represents, and alternative models can pro-
duce the same results. The implication is that “[m]odels can be confirmed 
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by the demonstration of agreement between observation and prediction, 
but confirmation is inherently partial. Complete confirmation is logically 
precluded by the fallacy of affirming the consequent and by incomplete ac-
cess to natural phenomena. Models can only be evaluated in relative terms, 
and their predictive value is always open to question. The primary value of 
models is heuristic.”63 

Similarly, but from a policy perspective, Steve Bankes concluded that 
“the principal result of the increasing use of computer models seems to be 
not a marked improvement in the quality of decision making, but rather a 
growing sensitivity to the shortcomings of models.” He affirmed the uses of 
models to explore the implications of assumptions and hypotheses for policy 
purposes. (Exploratory implications are heuristics for observations on the 
target system, not substitutes for making those observations.) Bankes went 
on to criticize “[b]uilding a model by consolidating known facts into a single 
package and then using it as a surrogate for the actual system. .  .  . When 
insufficient knowledge or unresolvable uncertainties preclude building a 
surrogate for the target system, modelers must make guesses at details and 
mechanisms.” Such guesses are unavoidable in modeling the behavior of hu-
mans or other living forms; this helps explain the tendency to exclude their 
behavior from climate system models. Moreover, “There is a strong tendency 
to model in detail phenomena for which good models can be constructed, 
and to ignore phenomena that are difficult to model, producing systematic 
bias in the results.”64 This helps explain the focus on continental or larger 
scales in global climate system models, the primary tools presently employed 
in simulating the earth system. In the absence of a stronger climate change 
signal, focusing on large scales is necessary to reliably detect the effects of 
factors forcing global climate change (e.g., changes in greenhouse gases, 
aerosols from natural and human sources, and solar flux) and to separate 
them from local factors that may be independent (e.g., land-use changes). 
Local factors become more important at smaller scales.65

The third assumption is that scientific assessments are necessary foun-
dations for rational policy decisions in accord with the linear model, and 
unfettered by other practical considerations. That scientific assessments are 
either necessary or sufficient is questionable in view of energy conservation 
programs that reduce greenhouse gas emissions and predate major scientific 
assessments of climate change.66 Likewise, that assessments are unfettered 
by practical considerations is questionable in view of technical difficulties 
in policy modeling that leave scientific assessments incomplete and laden 
with judgments of facts and values. Bankes explained how these technical 
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difficulties can open Pandora’s Box in a policy decision process: They “can 
interact with psychological or bureaucratic tendencies to produce a host 
of problems, including using models to rationalize institutional prejudices, 
poor models driving out careful thinking, and tending to emphasize the 
aspects of a problem that can best be simulated. The result can often be that 
models provide an illusion of analytical certainty for problems that are not 
well understood, or in the worst cases provide scientific costume for points 
of view that are self-serving.”67 Climate models are not exempt from these 
problems. For example, climate models have historically omitted or empiri-
cally approximated poorly understood processes, utilized parameters that 
have no analog in observations, and relied on parameter choices that are 
nonunique. Thus, it is always possible to find something to criticize in a 
climate model. This is one reason among many why scientific assessments 
are not above politics; they are politically contested.

Victor Baker wrote what could become a fitting epitaph for the linear 
model, after documenting failure at the science-policy interface in the New 
Orleans hurricane and flood disaster of August 2005. “Underlying this failure 
is the misrepresentation of science in a mythical status founded on the failed 
notions of logical positivism but supported for the advantages provided to 
various political ends. Among the flawed notions are (1) that science can 
aspire to certainty in the prediction of specific hazards, (2) that these predic-
tions provide the authoritative basis for action because of the a priori ratio-
nality of their generation, and (3) that the detachment of science from the 
development of policy is essential to ensuring a good outcome.”68 Similarly, 
consider Herman Karl and his collaborators at MIT on a popular version of 
the linear model often invoked by interest groups competing on the same 
issue. “The concept of ‘decision based on sound science’ is predicated upon 
the presumptions that science is a neutral body of knowledge immune from 
value judgments, science can predict with certainty and clarity what will 
happen in the physical world, and policy making is a [completely] rational 
process. None of these is true.” In the real world of environmental policy, 
they continue, “decisions are unavoidably based on a range of values along 
with the interests of a great many stakeholder groups. Science cannot be 
separated from these values and interests. For many of our very complex 
environmental problems . . . decisions based on sound science must integrate 
social science, natural science, and stakeholder concerns.”69 

Finally, the corollary of the linear model is that scientific assessments are 
policy relevant in the sense that they are in fact used to make climate change 
policy decisions. We have already contended that prominent scientific assess-
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ments do not engage the interests of an important group of climate change 
decision makers, people on the ground in local communities worldwide. In 
the next section we turn to the influence of scientific assessments on climate 
change policy and decision making by central authorities. As noted in Chap-
ter 1, scientific assessments did indeed put global warming on national and 
international policy agendas in the 1980s, and each IPCC assessment attracts 
attention. But during the last two decades climate science in the aggregate 
has contributed little to policy decisions. Scientific uncertainty in particular 
has been used primarily to defer action on mandatory policies enforced by 
severe sanctions to reduce greenhouse gas emissions in the United States 
and in the Conference of the Parties to the UNFCCC.70 Progress in climate 
change mitigation has been very modest, and for the most part selective and 
voluntary by nation and other entities. 

Policy and Decision Making

Although scientific assessments have put climate change on various policy 
agendas, we have found few specific substantive links between scientific as-
sessments and subsequent decisions by central authorities in the history of 
the climate change regime. Central authorities base their decisions on other 
considerations primarily. Here we review international decisions under the 
UNFCCC, regional decisions represented by the European Union’s Emis-
sions Trading System, and national decisions represented by policies in the 
United States.

International Decisions 

Ordinary policy decisions, such as targets and timetables for the mitigation 
of greenhouse gas emissions, are distinguished from constitutive decisions 
that prescribe structures and processes for making ordinary policy deci-
sions. Constitutive decisions, in other words, are decisions about decision 
making.71 The most important constitutive decisions at the international 
level are formalized in the UN Framework Convention on Climate Change 
(UNFCCC). IPCC’s First Assessment Report (FAR) succeeded in structur-
ing negotiations that culminated in the Framework Convention. Annex I 
in the Policymakers Summary from Working Group III specified “Possible 
Elements for Inclusion in a Framework Convention on Climate Change.” 
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The “Executive Summary” of Annex I highlighted three general issues for 
negotiation: 

■ “the political imperative of striking the correct balances: on the one hand, 
between the arguments for a far-reaching, action-oriented Convention 
and the need for urgent adoption of such a Convention so as to begin 
tackling the problem of climate change; and, on the other, between the 
cost of inaction and the lack of scientific certainty”; 

■ “the extent to which specific obligations, particularly on the control of emis-
sions of carbon dioxide and other greenhouse gases, should be included 
in the Convention itself or be the subject of separate protocol(s)”;

■ “the timing of negotiations of such protocol(s) in relation to the negotia-
tions on the Convention.”72

In addition, one of three specific issues concerned institutional powers: 
“Views differ substantially on the role and powers to be created by the Con-
vention, particularly in exercising supervision and control over the obliga-
tions undertaken.”73 Elsewhere the FAR raised the possibility of economic 
sanctions for the enforcement of agreements. “This would require an inter-
national convention to establish a system of agreed trade or financial sanc-
tions to be imposed on countries not adhering to agreed regimes. Many con-
tributors expressed considerable reservations about applying this approach 
to greenhouse gas emissions because of the complexity of the situation.”74

Regarding the first general issue above—striking politically correct bal-
ances—negotiators of the UNFCCC, primarily diplomats, selected urgent 
adoption over either inaction or a far-reaching, action-oriented convention. 
But they also authorized action on the precautionary principle in Article 
3(3) of the UNFCCC: “The Parties should take precautionary measures to 
anticipate, prevent, or minimize the causes of climate change and mitigate 
its adverse effects. Where there are threats of serious or irreversible damage, 
lack of full scientific certainty should not be used as a reason for postponing 
such measures.” In addition, the Preamble recognized “various actions to 
address climate that can be justified economically in their own right”; these 
so-called “no regrets” policies make sense economically or in other ways 
regardless of anthropogenic climate change. Regarding the second and third 
general issues, negotiators included Article 4(2), the nonbinding provision 
to reduce greenhouse gas emissions to 1990 levels by 2000 in industrial-
ized (Annex I) countries, and the Conference of the Parties subsequently 
negotiated the separate Kyoto Protocol at the end of 1997. (Both policies 
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were  introduced in Chapter 1.) But the negotiated targets and timetables for 
emissions reductions had little to do with the reductions needed according 
to IPCC assessments. Early in 1998, Bert Bolin, the first chair of the IPCC, 
observed that “[t]he Kyoto conference did not achieve much with regard to 
limiting the buildup of greenhouse gases in the atmosphere. If no further 
steps are taken during the next 10 years, CO2 will increase in the atmosphere 
during the first decade of the next century essentially as it has done during 
the past few decades. Only if the new cooperation among countries succeeds 
will the Kyoto conference represent a step toward the ultimate objective of 
the convention. . . .”75 Bolin’s expectations about the first decade of the cen-
tury turned out to be correct (see Fig. 1.1).

The question of new cooperation raises the specific issue posed by Work-
ing Group III in the FAR. The Conference of the Parties has not yet agreed 
on a system of trade or financial or other sanctions sufficient to enforce com-
pliance with even the modest targets and timetables in the Kyoto Protocol. 
Consider the official description of new sanctions to enforce compliance by 
parties to the Kyoto Protocol, part of the Marrakesh Accords: “If a Party fails 
to meet its emissions target [for the first commitment period, 2008–2012], it 
must make up the difference in the second commitment period, plus a pen-
alty of 30%. It must also develop a compliance action plan, and its eligibility 
to ‘sell’ [emissions credits] under emissions trading will be suspended.”76 
However, a country not in compliance is unlikely to have emissions credits 
to sell to another country. A compliance action plan is not necessarily a sanc-
tion nor an improvement over previous plans that fell short; it can function 
as an interim substitute for action among other things. The major sanction 
carries over the unmet commitment from the first period to the second and 
makes the second period commitment more stringent through the penalty. 
It is doubtful that these formal sanctions augmented by informal sanctions 
such as national pride or embarrassment are sufficiently severe to enforce 
compliance. But, ultimately, this is an empirical issue to be informed by the 
relevant facts as they become available during the first commitment period. 
These facts include emissions averaged over those five years, as reported by 
each party and verified by others, and enforcement actions actually taken by 
the Compliance Committee established in the Marrakesh Accords.77 

Other international policy decisions may be mentioned briefly. The Kyoto 
Protocol established three innovative “mechanisms” to help industrialized 
countries in Annex I meet target and timetable and other commitments.78 
Joint Implementation (Article 6) authorizes an Annex I country to apply 
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emissions credits earned through projects in another Annex I country to-
ward meeting its commitment under the Kyoto Protocol. Credits typically 
can be earned at lower cost in countries in transition to a market economy, 
the central and eastern European countries once part of the Soviet bloc. 
Eligible projects might reduce emissions (e.g., through energy efficiency 
improvements) or remove greenhouse gases from the atmosphere by sinks 
(e.g., through reforestation). The Clean Development Mechanism (Article 
12) is designed to assist in the sustainable development of non–Annex I 
countries. It authorizes Annex I countries to implement reduction or re-
moval projects in developing (non–Annex I) countries and apply net credits 
toward meeting their Kyoto Protocol commitments. With certain restric-
tions, Emissions Trading (Article 17) authorizes Annex I countries to buy 
and sell credits earned through emissions reductions or removals by sinks 
at home or abroad. For calculating credits, the rules to be invoked by na-
tions and applied by the Compliance Committee are complex enough to 
open many loopholes. Accounting tricks make it possible to generate credits 
without significantly affecting trends in the atmospheric concentration of 
CO2 or other greenhouse gases.79 The extent to which these loopholes are 
exploited by accounting tricks is an indication of the effective interests of 
participants.

In the absence of significant reductions in greenhouse gas emissions or 
fewer losses from climate-related extreme events, Bodansky’s summary ap-
praisal of the regime in 1995 still seems valid: “The emerging climate change 
regime—with the UN Framework Convention on Climate Change (FCCC) 
at its core—reflects the substantial uncertainties, high stakes and compli-
cated politics of the greenhouse warming issue. The regime represents a 
hedging strategy. On the one hand, it treats climate change as a potentially 
serious problem and, in response, creates a long-term, evolutionary process 
to encourage further research, promote national planning, increase public 
awareness, and help create a sense of community among states. But it re-
quires very little by way of substantive—and potentially costly—mitigation 
or adaptation measures.” Elsewhere Bodansky explained that “[t]he basic 
problem is that few countries have been willing to make difficult political 
decisions to limit emissions.” The convention “reflects a carefully balanced 
compromise among the often conflicting positions of states.”80 At about the 
same time Boehmer-Christiansen concurred that “[t]he policy outcome so 
far . . . is a weak, research intensive framework treaty which reflects a politi-
cal balance of power rather than any firm direction derived from science.”81 
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And Ungar suggested that acceptance of the UNFCCC was predicated on a 
“no regrets” strategy in which actions would be justified on grounds other 
than climate change.82 Bodansky concluded that “[t]he FCCC . . . is capable 
of evolution and growth, should the political will to take stronger interna-
tional action emerge.”83 But the necessary political will has not emerged in 
more than a decade and a half, and the regime has not yet passed the field 
test established by its overriding objective, Article 2 of the UNFCCC. 

Among later appraisals, Granger Morgan challenged the assumption 
that international agreements are essential. Writing in 2000 he considered 
it “unlikely that all the world’s major states will simultaneously agree to a 
serious program to curtail emissions of CO2 and other greenhouse gases. 
Fortunately, a universal top-down framework is not the only route to a global 
regime for managing CO2. Norway, the Netherlands, and others have begun 
to take unilateral action.” (By 2006, Norway had reduced its greenhouse 
gas emissions by 28.7% and the Netherlands by 2% from their 1990 baseline 
levels.84) In the spirit of adaptive governance, he concluded that “the world 
can learn from these efforts and begin to move, in a progressively more co-
ordinated way, toward a more sustainable future.”85 The expectation is that 
progress is possible outside mandatory, legally binding international agree-
ments by harvesting experience from voluntary actions taken by nations in 
a decentralized international system. However, others insist that voluntary 
approaches are not enough. In connection with the voluntary purchase of 
carbon offsets, Stephen Schneider contended that “[v]olunteerism doesn’t 
work. It’s about as effective as voluntary speed limits. No cops, no judges: 
road carnage. No rules, no fines: greenhouse gases. We’re going to triple or 
quadruple the CO2 in the atmosphere with no policy. I don’t believe [volun-
tary] offsets are just a distraction. But we’ll have failed if that’s all we do.”86 
More generally, in advance of the meeting of the Conference of the Parties in 
Kyoto in December 1997, Jessica Tuchman Matthews contended that “[t]he 
only thing we know for absolute certain is that voluntary programs won’t 
work.”87 

In retrospect, we know with confidence that international agreements 
enforceable and enforced by trade or financial or other severe sanctions are 
not yet politically feasible. Under these circumstances, it would be prudent 
to exploit every opportunity to improve on voluntary alternatives. Volun-
tary and mandatory approaches, like adaptation and mitigation, or scientific 
management and adaptive governance, are not mutually exclusive in prac-
tice. However, there are well-known tendencies toward the dichotomization 
of alternatives in promotional politics.88
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Regional Decisions: European Union 

The cornerstone of the European Union’s (EU) efforts to meet its collec-
tive commitment under the Kyoto Protocol is an Emissions Trading System 
(ETS) adopted by the European Parliament and European Council in Octo-
ber 2003 (Directive 2003/87/EC).89 ETS is a cap-and-trade system, one that 
puts an absolute limit (or cap) on total emissions and relies on the trading of 
allowable emissions to reduce overall compliance costs efficiently. It creates 
a market, in other words. Trading depends on scarcity, a shortage of allow-
ances; theoretically, the price of an allowance would be zero and no trading 
would occur without a shortage under the cap. The primary unit traded is 
the EU Allowance (or EUA), which allows one metric ton of CO2 emissions 
in a year. The addition of 10 central and eastern European countries to the 
EU in May 2004 enhanced opportunities for efficient compliance. The col-
lective emissions of those countries declined 33% from 1990 to 2006, making 
EUAs available for sale to those needing more allowances.90 In addition to 
efficient emissions reductions, another purpose of the ETS in the first trad-
ing period, 2005–2007, was learning by doing. This was expected to put the 
EU on a path to meet its collective commitment under the Kyoto Protocol 
in the second trading period, 2008–2012. 

Under the Kyoto Protocol the original 15 member states of the EU agreed 
to reduce their collective emissions of greenhouse gases 8% below 1990 levels 
by 2012. The ETS is structured hierarchically from the EU down through 
member states to large industrial installations within the states. The EU’s 
member states, now numbering 27, must submit at least 18 months before 
a trading period begins a National Allocation Plan (NAP) for approval by 
the European Commission. At the national level, “No allowances can be 
distributed before a plan has been accepted and approved by the European 
Commission.”91 The NAP must specify the state’s allocation scheme and 
the amount of allowances to be distributed to each industrial installation. 
The total amount of allowances must be consistent with the Kyoto Protocol 
target of the member state. Scarcity was limited in the first trading period: A 
minimum of 95% of the total allowances had to be allocated free, leaving 5% 
or less of the allowances to be auctioned. Most states distribute allowances 
on an annual basis. Thus, in the first trading period of three years, one-third 
of the allowances permitted by the European Commission were distributed 
for each year. Each member state issues allowances to each installation’s ac-
count in an electronic National Registry maintained by the member state. 
At the next level down are the industrial installations covered by the ETS. In 
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the first trading period, coverage was limited to industrial point sources of 
CO2 emissions—10,282 in 2005, 11,186 in 2007—involved in the production 
of electricity and refined oil products; coke, iron, and steel; lime and cement; 
glass and ceramics; and paper and pulp. This included about 40% to 45% of 
all greenhouse gas emission from EU’s member states. It excluded CO2 emis-
sions in the commercial, residential, and transportation sectors of member 
states’ economies and emissions of greenhouse gases other than CO2.92 

“Each installation under the EU ETS has to have a greenhouse gas permit 
before it can operate.”93 The essential part of the permit prescribes rules for 
reporting CO2 emissions for each year within three months of that year’s 
end. The report must conform to the reporting rules and be verified inde-
pendently. Within four months of year’s end, the operator must transfer an 
amount of allowances equal to the verified emissions. This final step is called 
“surrendering” the allowances; they are used only once. “If an operator of 
an EU ETS installation is short of allowances he will have to buy allowances 
from an installation that has more allowances than needed to cover the veri-
fied emissions. . . . A company that does not surrender enough allowances 
will be fined [and] is still obliged to surrender the missing allowances.”94 
The fines are €40 per missing EUA in the first trading period. Thus verified 
emissions and allowances for each installation each year are reconciled in 
the National Registry, and each registry is connected to the EU’s Community 
Independent Transaction Log, which monitors all transactions of allow-
ances. Transactions are further complicated by an amendment to the ETS 
directive in November 2004 allowing under certain restrictions the use of 
emission reduction credits from the Clean Development Mechanism and 
Joint Implementation in addition to EUAs to cover verified emissions. 

What did field testing reveal about these formal provisions of the ETS? 
Most of the NAPs for the first trading period were approved by the EC be-
fore the end of 2004, but the last from Greece was not approved until June 
2006, nearly midway into the first trading period. The EC found revisions 
necessary in NAPs that attempted either to allocate allowances in excess of 
national emission targets or to adjust allocations after EC approval. Neither 
is allowed under the ETS rules. In May 2006 the EC released emissions 
data and compliance status for the 21 member states with active national 
registries during the first year, 2005.95 The data show a surplus, not a short-
age, of EUAs. Allocated allowances of 1.8295 billion metric tons for 2005 
exceeded independently verified emissions of 1.7853 billion metric tons for 
installations operating in these countries in 2005. The EU’s Environment 
Commissioner called the difference, an excess of 44.2 million EUAs, an 
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“over-allocation” of allowances. Amid reports of overallocation, the price of 
allowances dropped by about two-thirds in April and May 2006 from a high 
of nearly €30. Monthly trading volumes were modest, not exceeding 1.6% of 
first-period allocations.96 By the compliance deadline for 2005, the end of 
April 2006, 8,980 installations accounting for more than 99% of allocations 
had reported their 2005 emissions. At same time, “a total of 849 installations 
were identified as not having surrendered a sufficient number of emission 
allowances,” but many of them fulfilled their surrender obligations in the 
next two weeks.97 The official results were similar for 2006 and 2007, at the 
end of the first trading period.98 

Appraisals near the middle of the first trading period were mixed at 
best. In April 2006, Climate Action Network Europe reported the results 
of evaluations of NAPs by its members, several hundred nongovernmental 
environmental organizations scattered across Europe. First, they found that 
“[e]missions limits set by Member States for the first phase were a major dis-
appointment . . . they need to be strengthened considerably” for the second 
trading period. In particular, “the majority of them are not in line with their 
corresponding national climate change targets or energy strategies. Out of 
25 countries, only two Member States (Germany and the United Kingdom) 
have asked the participating industry sectors to reduce their emissions over 
historic levels (based on the information provided for respective base years—
mainly 2000–2002). All other Member States allow for increases.” Second, 
they found that national allocation mechanisms based on past emissions 
and other rules often were problematic. “While good examples exist, which 
make the carbon price an important factor in future investment decisions, 
many Member States have, unfortunately, developed rules that are either not 
clearly rewarding of emission reductions or even give perverse incentives to 
continue investing in high-emission technology or running more polluting 
plants.” Finally, “NGOs identified major problems with the transparency of 
NAP development processes and the methodologies that were decided.” In 
particular, the processes often privileged participation by industrial associa-
tions over environmental organizations, and “various data sources employed 
in the NAPs were not accessible and therefore unverifiable.”99 

In May 2006 the EC emphasized learning by doing in anticipation of the 
second trading period: “The new 2005 emissions data gives independently 
assessed installation-level figures for the first time and so provides Member 
States with an excellent factual basis for deciding upon the caps in their forth-
coming national allocation plans for the second trading period, when the 
Kyoto targets have to be met.”100 In February 2007, PricewaterhouseCoopers 
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noted differences in reporting and compliance standards and procedures 
in a survey of major emissions trading schemes worldwide. These differ-
ences “add complexity and cost, and are likely to increase risk—risk of non-
compliance, of unintended misreporting, of fraud and, ultimately, of market 
failure. This issue is perhaps most marked in the EU scheme.” On the EU 
specifically: “Although most Member States require third-party verification, 
EU-wide standards for verification and the accreditation of verifiers have 
not been implemented.”101 At a meeting in early June 2007, countries that 
administer ETS reportedly acknowledged that “the system was shadowed by 
some major flaws, including a government-credit allocation plan that allows 
companies to profit by lobbying for additional pollution permits.” The steel 
sector, for example, sold excess permits from large government allocations. 
“ ‘Though it has been a success, we have undergone a steep learning curve, 
and we have seen some windfall profits being made by power companies,’ 
said Barbara Helfferich, a spokeswoman for the European environment com-
missioner, Stavros Dimas. ‘We are considering auctioning up to 100 percent 
of credits,’ she said, ‘and the EU is determining whether there should be a 
mandatory level of auctioning. The commission would complete its review 
by the end of the year [2007],’ she said.”102 

On January 23, 2008, the commission submitted proposals for the second 
trading period. What seems clear so far is that the EU has reduced the an-
nual average cap on total emissions for the second trading period by about 
10%, keeping the price of an EAU above €20 in the first quarter of 2008. 
However, based on nearly complete reports from industries covered by the 
ETS, a carbon-market research and consulting firm reported that total CO2 
emissions increased by 1.1% in 2007, but still fell short of total allowances 
permitted for that year.103 Official figures confirmed the overallocation of al-
lowances but put the increase in emissions in 2007 at 0.8%, or at 0.68% when 
adjusted for changes in the number of installations covered.104 An appraisal 
in May 2008 discounted emissions reductions in favor of the structure and 
process of the ETS: “Its primary goal was to develop the infrastructure and 
to provide the experience that would enable the successful use of a cap-and-
trade system to limit European GHG emissions during the second trading 
period, 2008-2012. . . . The trial period . . . was never intended to achieve 
significant reduction in CO2 emissions in only three years. In light of the 
speed with which the program was developed, the many sovereign nations 
involved, the need to develop necessary data, information dissemination, 
compliance and market institutions, and the lack of extensive experience 
with emissions trading in Europe, we think that the system has performed 
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surprisingly well.”105 Meanwhile, the press reported in April 2008 that Euro-
pean countries, in response to record-high oil and natural gas prices and 
other factors, “are slated to build about 50 coal-fired plants over the next five 
years, plants that will be in use for the next five decades.” The “clean coal” 
technology to be used will reduce local air pollution but have no effect on 
carbon emissions. Technology for carbon capture and storage is still under 
development.106 This reinforces earlier concerns about ETS’s “suitability for 
directing long-term investment toward a low-carbon future—the ultimate 
goal of any climate change program.”107

Like the Framework Convention, the EU’s Emissions Trading System 
has not yet passed the field test established by its primary goal, reductions 
in greenhouse gas emissions. Among other aspirations of scientific manage-
ment, EU–ETS was established by EU’s central authorities on the advice of 
economists as an efficient means of meeting Europe’s collective and national 
commitments to reduce greenhouse gas emissions under the Kyoto Protocol. 
Large numbers of industrial installations were to implement substantive and 
procedural decisions made at the top of the decision-making structure. But 
so far as we can tell there are still “significant differences between Members 
with respect to participant definitions, industry level emissions caps and al-
locations, and enforcement.”108 Such diversity frustrates central control on 
behalf of efficient reductions in emissions. And implementation of formal 
provisions has not been above politics. Learning by doing, a purpose of the 
first trading period, recognized a possible gap between formal provisions 
and what actually happens on the ground. But learning by doing must be 
followed by action on the lessons learned to terminate failed policies and put 
EU member states on a path to meet their individual and collective commit-
ments under the Kyoto Protocol in the second trading period. This requires 
more political power and the will to use it than has been evident so far. 

National Decisions: The United States

At the national level, the United States acted to fulfill its voluntary commit-
ment under Article 4(2) of the UNFCCC to reduce greenhouse gas emissions 
to 1990 levels by 2000. In October 1993, President Bill Clinton and Vice 
President Al Gore announced the Climate Change Action Plan (CCAP), a 
collection of nearly 50 new or expanded programs. CCAP did not require 
a predictive model of the total earth system, new technologies, or severe 
sanctions for compliance. Instead it relied on modest incentives and existing 
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technologies to encourage voluntary participation in “no regrets” programs 
justified by savings in energy costs, if nothing else. For example, the Green 
Lights program helped business partners such as Johnson & Johnson, a man-
ufacturer of medical supplies, reduce emissions and energy costs through 
more efficient lighting in buildings. The Cool Communities program helped 
cities, military bases, and other federal facilities reduce emissions by strategi-
cally planting trees and lightening the surfaces of buildings and pavement, 
thereby saving air-conditioning costs. Participation was rational and cost 
effective from the standpoint of partners at least. However, Congress cut 
the president’s budget request for CCAP by 46% to $184 million in FY 1995, 
leaving CCAP with a budget an order of magnitude less than USGCRP’s 
budget for research in the same fiscal year. This is one reason why CCAP 
fell short of its goal, although it did produce modest reductions in green-
house gas emissions compared to estimates of what emissions would have 
been without CCAP.109 Direct references to CCAP disappeared in the Bush 
Administration, but some component programs appear to have survived. 
In April 2006, the Government Accountability Office (GAO) identified 20 
voluntary climate change programs in the U.S. government, in addition to 
the Environmental Protection Agency’s Climate Leaders program and the 
Department of Energy’s Climate VISION program.110 

The Clinton Administration never submitted the Kyoto Protocol to the 
Senate because of insufficient support for ratification. In advance of the 
meeting of the Conference of the Parties in Kyoto, the Senate in mid-1997 
approved by a vote of 95-0 a resolution (S. Res. 98) urging the administra-
tion not to sign any climate pact that exempted developing countries from 
emissions targets or that would result in serious harm to the U.S. economy. 
Shortly before conclusion of negotiations in Kyoto in December 1997, Sen-
ate Republican leaders declared the Kyoto Protocol “dead on arrival.”111 The 
Bush Administration rejected the Kyoto Protocol in March 2001. 

In mid-June 2001, in a speech from the Rose Garden, President Bush 
“acknowledged that the world has warmed and that greenhouse gases have 
increased, largely due to human activity, but emphasized that the magnitude 
and rate of future warming are unknown.”112 In February 2002, President 
Bush announced a policy to reduce the energy intensity of the U.S. economy 
by 18% in 10 years. (Energy intensity is the ratio of greenhouse gas emissions 
to economic output.) A 14% reduction was expected in any case without this 
policy.113 In July 2005, the United States announced the Asia-Pacific Partner-
ship on Clean Development and Climate with Australia, China, India, Japan, 
and South Korea to “complement, but not replace the Kyoto Protocol.” One 
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purpose was to create “a voluntary, non-legally binding framework for inter-
national cooperation to facilitate the development, diffusion, deployment, 
and transfer of existing, emerging and longer-term cost-effective, cleaner, and 
more efficient technologies among the Partners. . . .”114 It remains to be seen 
whether the Asia-Pacific Partnership will improve energy intensity, a focus 
of its efforts, and whether it will be complementary to the Kyoto Protocol. 
Of the six members, only Japan had signed and ratified the protocol. But all 
six joined with the fifteen other member nations in APEC (Asia-Pacific Eco-
nomic Cooperation) to sign the Sydney Declaration in September 2007. The 
declaration explicitly and officially deferred to negotiation of a successor to 
the Kyoto Protocol. Meanwhile, consider columnist Thomas Friedman’s sum-
mary appraisal of American climate change policy in 2007: “Climate change 
is not a hoax. The hoax is that we are really doing something about it.”115 

As a partial exception, consider the aftermath of Hurricane Katrina 
that devastated New Orleans and other areas of the U.S. Gulf Coast in late 
August 2005. Within one year, the Bush Administration proposed and the 
Congress approved four emergency appropriations bills totaling $125 billion 
for hurricane relief and reconstruction in the devastated areas. As the first 
anniversary of the disaster approached, the National Journal reported that 
“[h]uge sums have flowed into the region to pay for debris removal, levee 
repair, emergency food and shelter, and a giant federal relief operation. But 
reconstruction money is arriving much more slowly, and with many more 
strings attached.”116 An open question is the extent to which vulnerabilities 
to future hurricanes will be reduced or increased in New Orleans and other 
devastated areas through private and public policy decisions. Another open 
question is the extent to which the experience of Katrina will be used to 
adapt relevant policies to reduce net losses from future extreme weather 
events in the United States generally. Nevertheless, it is already clear that 
Hurricane Katrina forced action from an administration and a Congress 
other wise adamantly opposed to action on climate change, opening a win-
dow of opportunity to improve climate-related policies and policy outcomes. 
As noted in Chapter 1, a disaster is a terrible thing to waste. 

Except for the Climate Change Action Plan, U.S. climate change policy 
has relied primarily on more research to support future decision and ac-
tion, thereby deferring action on existing science and technology. As the 
Congressional Research Service put it, “Concerted investment in science 
and technological research has been the cornerstone of the federal climate 
change strategy since the 1960s, in the interest of reducing scientific uncer-
tainties and lowering the costs of technology solutions.”117 At a White House 
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research conference in April 1990, President George H. W. Bush echoed 
and reaffirmed the course set for the USGCRP by the Committee on Earth 
Sciences in 1989. Citing “the many uncertainties that abound” and the “dia-
metrically opposed points of view” of two unnamed scientists, the president 
concluded: “What we need are facts, the stuff that science is made of, a bet-
ter understanding of the basic processes at work in our whole world, better 
Earth system models that enable us to calculate the complex interaction 
between man and our environment.” He requested from Congress a 60% in-
crease in USGCRP’s FY 1991 budget “to reduce the uncertainties surrounding 
global change, to advance the scientific understanding we need if we are to 
make decisions to maximize benefits and minimize the unintended conse-
quences.”118 The administration of George W. Bush maintained the priority 
of research after the turn of the century. In FY 2006, appropriations for the 
major research programs, CCSP and CCTP, were $1.709 and $2.773 billion, 
respectively. Each exceeded the budgets for the other two components of the 
federal strategy in the same fiscal year: $1.084 billion in Energy Tax Provi-
sions that may help reduce greenhouse gas emissions and $241 million for 
International Climate Change Assistance.119 

Concern about the policy relevance of scientific research can be traced 
back at least to the U.S. Global Change Research Act (Public Law 101-606) 
enacted in November 1990. The act provided legislative authority for US-
GCRP, which had been established by executive order in 1987. But it also 
included a policy mandate for USGCRP “to produce information readily 
usable by policy makers attempting to formulate effective strategies for pre-
venting, mitigating, and adapting to the effects of global climate change” 
(Section 104). In addition, the purpose of the Act referred to USGCRP as a 
program to “assist the Nation and the world to understand, assess, predict, 
and respond to human-induced and natural processes of global change” 
(Section 101b). The mandate “to respond” went beyond the three scientific 
objectives of the FY 1990 Research Plan. The act also directed the commit-
tee that succeeded CES to “consult with actual and potential users of the 
results of the Program to ensure that such results are useful” (Section 102e). 
Consultation taken seriously would fetter with practical considerations the 
basic science on which integrated assessments were to be constructed. In 
these respects, the act challenged expectations based on the linear model 
and expressed in the FY 1990 Research Plan. 

The policy provisions of the U. S. Global Change Research Act of 1990 
were initiatives of the House Committee on Science, Space, and Technol-
ogy (later renamed the House Science Committee). Rep. George E. Brown, 
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Jr., was a long-time member of that committee and became its chair after 
the elections of November 1990. In 1992 he criticized both the neglect of 
policy goals by climate change scientists and the exploitation of that ne-
glect by politicians: “Scientists tell us their data are objective, unburdened 
by ethical or moral implications. That leaves us politicians free to apply the 
data in any way we see fit. And we do. Scientific uncertainty has become an 
operational synonym for inaction on global environmental issues, and the 
debate over global change has thus become an impediment to action on a 
wide range of issues critical to our survival.” We consider these outcomes to 
be consequences of linear-model aspirations, unintended for the most part. 
Rep. Brown also rejected better predictions as the point of climate change 
research: “The immediate challenge for science and technology must not be 
viewed as the need to reduce scientific uncertainty about climate warming. 
This is a hollow ambition. It is too easy to support and too unlikely to bear 
fruit.”120 Brown insisted that “scientists and policy makers must work to-
gether to make certain that research goals stay focused on policy goals, that 
‘scientific excellence’ defines a path for achieving these goals, rather than an 
excuse for political inaction. . . .”121 Neither research focused on policy goals 
nor political action was the direction set in plans for USGCRP in the early 
1990s and carried over into the CCSP a decade later. 

Others have complained about the lack of policy relevance of USGCRP, 
but with little obvious influence judging by research plans and products and 
by the persistence of complaints over the years. In 1993, the first year of the 
Clinton administration, critics included the president’s science advisor in 
testimony before the Senate Committee on Energy and Natural Resources on 
March 30; witnesses in hearings of the House Committee on Science, Space, 
and Technology on May 19 and November 16; and the Office of Technology 
Assessment (OTA), a research arm of Congress. In a major report published 
in October, OTA concluded that “there is no mechanism in USGCRP for 
making the link between policy and science.”122 The successor to CES re-
sponded in the next annual research plan for USGCRP: “Most significantly, 
new research in FY 1995 will result in better connection of research to policy 
making.”123 Yet complaints persist. As previously noted, Sen. John McCain 
complained about the lack of useful products from CCSP in the spring of 
2005, leading to the first Workshop on Climate Science in Support of Deci-
sionmaking in the United States in November 2005. In December 2006, 24 
members of the House of Representatives, including two Republicans, wrote 
to the acting director of CCSP urging him to comply with the letter and spirit 
of the Global Change Research Act of 1990. Among other things the letter 
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complained that the first of the 21 Syntheses and Applied Products released 
in April 2006 “contained no explicit policy-relevant information.”124 

In September 2007, the National Academy of Sciences announced the 
results of an evaluation of the first four years of climate change research 
under CCSP. CCSP commissioned the evaluation by the National Research 
Council, which concluded among other things:

■ “Discovery science and understanding of the climate system are proceeding 
well, but use of that knowledge to support decision making and to manage 
risks and opportunities of climate change is proceeding slowly.” In particu-
lar, 19 of the 21 Synthesis and Applied Products were still in progress. 
“Also, only a few small programs . . . have been initiated to identify and 
engage decision makers.”

■ “Progress in understanding and predicting climate change has improved more 
at global, continental, and ocean basin scales than at regional and local scales. 
Information at regional and local scales is more relevant for state and local 
resource managers and policy makers, as well as for the general popula-
tion, but progress on these smaller spatial scales has been inadequate.”

■ “Our understanding of the impact of climate changes on human well-being 
and vulnerabilities is much less developed than our understanding of the 
natural climate system. Progress in human dimensions research has 
lagged progress in natural climate science, and the two fields have not yet 
been integrated in a way that would allow the potential societal impacts 
of climate change and management responses to be addressed.”125

Evidently, CCSP has sustained the priorities of the FY 1990 Research Plan 
for USGCRP, its older component. In 1989 CES emphasized adapting those 
initial plans and priorities to future research, not to decision support or feed-
back from policymakers: “The degree to which future research requires that 
these analyses be updated, and hence the degree to which the annual versions 
of this document change, will be a measure of the success of the U.S. Global 
Change Research Program.”126 In November 2008, the National Academies 
“launched a new, congressionally requested study called America’s Climate 
Choices. Experts representing various levels of government, the private sec-
tor, and research institutions will serve on four panels and an overarching 
committee. Five consensus reports will be released in 2009 and 2010.”127

Let us step back from such details to reconsider the evolution of the 
mainstream climate change regime as a whole. Under the UNFCCC, the 
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formal structure of decision making in the regime is still centralized in the 
Conference of the Parties. However, this is a matter of authority, not control. 
(Authority is “formal power [or] the expected and legitimate possession 
of power.”128 Control is effective power based on various resources—e.g., 
knowledge, skill, respect, trust, loyalty, and wealth, as well as authority—
including the will to use them.) The resources necessary for the Conference 
of the Parties to control concentrations of greenhouse gas emissions in the 
atmosphere were withheld in negotiation of the UNFCCC. Similarly, the 
parties to the Kyoto Protocol lacked the political will to prescribe sanctions 
severe enough to enforce even modest targets and timetables for emissions 
reductions on themselves. Thus, compliance has been effectively voluntary. 
The dispersion of control is indicated by the diversity of policy outcomes: 
Among Annex I parties to the UNFCCC, Norway, as noted, decreased its 
greenhouse gas emissions by 28.7% from 1990 to 2006; but over the same 
period, the United States increased its emissions by 14.0%, Spain and Canada 
by more than 50%, and Turkey and Sweden by more than 100%.129 

These outcomes also reflect the reconciliation of priority interests in each 
party’s climate-related policies. Stabilization of concentrations of greenhouse 
gases has seldom been a priority interest in competition with economic pros-
perity or national security, for example. In any case, national climate-related 
policies have not been based primarily on IPCC or other scientific assess-
ments. Nor are such assessments necessary for rational policy decisions and 
action: The precautionary principle and “no regrets” policies decouple action 
from scientific assessments in principle; the U.S. Climate Change Action 
Plan decoupled them in practice. Indeed, scientific uncertainty in contested 
assessments has been used to justify more scientific research as a substitute 
for action in the United States at least. National climate-related policies have 
been based on politics. Politics can serve common interests or special inter-
ests. But like the weather, politics are inevitable in important climate-related 
decisions—if there is much at stake. 

In short, if the aspirations of scientific management helped shape the 
climate change regime, scientific management has not been an achievement 
of the regime. Climate science is still contested; national climate-related poli-
cies have not risen above politics on an “objective” scientific foundation; 
and effective control remains dispersed among the separate parties, despite 
creation of a single central authority. But the future evolution of the main-
stream regime is not determined. It is contingent on new insights, choices, 
and decisions, among other changes in circumstances.
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Exceptions

Initiatives consistent with adaptive governance have emerged on the periph-
ery of or outside the established climate change regime. These are excep-
tions to scientific management. As such, they tend to be isolated in separate 
niches, often lack resources sufficient to realize their potential, and are less 
well documented compared to the major programs already considered. Nev-
ertheless, they merit selective consideration to illustrate more concretely 
aspects of adaptive governance (Box 1.1) and to introduce experience worth 
building upon in opening the established regime. Recall that adaptive gov-
ernance is not an end in itself, but one approach to reducing near-term and 
longer-term net losses from climate change. 

Toward Case Studies

Case studies in support of policy decisions are an integral part of intensive 
inquiry for adaptive governance. In the United States, the Office of Global 
Programs (OGP) in the National Oceanic and Atmospheric Administra-
tion (NOAA) took a step in that direction by initiating the Regional Inte-
grated Sciences and Assessments (RISA) program. Beginning in 1995, RISA 
launched regional pilot programs to support “integrated research across a 
range of disciplines to expand decision-makers’ options at the regional level. 
It does this in a manner cognizant of the context in which decision-makers 
function and the constraints they face in managing their climate-sensitive 
resources.”130 By FY 2002, RISA supported five regional pilot programs, each 
taking a somewhat different approach, at a total cost of $3.3 million per year. 
The charter of a House Science Committee hearing in April 2002 claimed 
that RISA was unique: “Other than [RISA], there is currently no structure or 
process within USGCRP to identify potential users, understand their needs, 
and connect them to the research agenda.” Thus, RISA challenged the prior-
ity of unfettered basic research in the linear model. The charter also observed 
that “RISA has been called a step in the right direction by some . . . while 
others view it as a model that could guide larger efforts within USGCRP.”131 
At those hearings, the former staff director of the House Science Committee, 
Radford Byerly, Jr., acknowledged RISA’s scientific excellence and continuing 
scientific contributions. He emphasized, however, that the program did not 
ask the right questions, for several reasons:



Exceptions 69

■ “The first reason is that the program operates under [a flawed] assump-
tion, explicit in program documents and in the authorizing legislation, 
that if we do good research and accurately predict future climate, then 
making policy for climate problems will be easier.” 

■ “Second, and this is most important, a prediction will not tell us what 
to do in terms of mitigation and adaptation. . .  . ‘What to do’ involves 
politics and policy. Politics is not a dirty word. In a democracy it is how 
we resolve conflicts of values. . . .”

■ “Third, the assumption that prediction will make decisions and solu-
tions easy extends into areas, that is, politics and policy, in which climate 
scientists have little expertise. This assumption may be unconscious and 
therefore unexamined.”132

Byerly concluded that we already knew enough for some decisions without 
further improvements in scientific understanding and predictive capability. 
For other decisions we needed to know what users want. His major recom-
mendation was to authorize a program to involve users directly in planning 
and evaluating climate change research. RISA was designed to move beyond 
the assumptions singled out by Byerly and toward improvements in deci-
sions on the ground. The extent to which it may have succeeded is unclear, in 
part because appropriate metrics for a full appraisal from this standpoint are 
lacking. There is anecdotal evidence that RISA has achieved some visibility 
in regional decision processes.133

RISA was featured in a box in Our Changing Planet for FY 2006 under the 
banner “Decision Support Research: Bridging Science and Service.” When 
the FY 2006 report was published in November 2005, RISA had eight re-
gional pilot programs under way, but the budget had been reduced to about 
$1.0 million in FY 2004 and in FY 2005. The president’s budget requested 
an increase to $1.8 million for FY 2006,134 which is about half the amount 
appropriated for FY 2002. These figures must be interpreted with caution, 
however. They do not include other funds available to RISA pilot programs 
through other parts of NOAA’s budget or other federal agencies, or through 
state funds leveraged by federal funds. On the one hand, the descriptions in 
the box emphasized that “[f]indings from RISA activities and the develop-
ment of experimental decision-support tools are proving highly valuable in 
a range of practical settings.” On the other hand, the examples cited empha-
sized scientific input—model-based climate information,  water forecasts, a 
decision-support system, and a university curriculum—over the  particular 
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policy decisions on which the practical utility of the input depends. More-
over, regional studies were presented as means to larger theoretical ends: 
“Regionally based programs, such as RISA, utilize studies of the applica-
tion of climate information and rely on human-dimensions research to 
strengthen the theoretical foundations of decision support.”135 Pending more 
detailed and systematic appraisal, RISA appears to be a small but potentially 
important work in progress.

It is worth noting that one of the eight RISA teams, the Climate Impacts 
Group based at the University of Washington coauthored Preparing for Cli-
mate Change: A Guidebook for Local, Regional, and State Governments with 
King County, Washington, in 2007. The Guidebook reiterates the rationale for 
participation by decision makers from the bottom up in adapting to climate 
change: “Preparing for climate change is not a ‘one size fits all’ process. Just 
as the impacts of climate changes will vary from place to place, the combina-
tion of institutions and legal and political tools available to public decision 
makers are unique from region to region. Preparedness actions will need to 
be tailored to the circumstances of different communities.”136 The Guidebook 
was produced in association with the International Council for Local Envi-
ronmental Initiatives (ICLEI)—Local Governments for Sustainability and 
its Climate Resilient Communities Program, which was launched in the fall 
of 2005 with funding from NOAA. The Guidebook makes the connections 
between its chapters and ICLEI’s five milestones for preparation for climate 
change: “1: Initiate your climate resiliency effort. . . . 2: Conduct a climate 
resiliency study. . . . 3: Set preparedness goals and develop your preparedness 
plan. . . . 4: Implement your preparedness plan. . . . 5: Measure your progress 
and update your plan.”137 Clearly, much uncertainty in local experience must 
be absorbed in such generalized guidelines. In applying them, most of the 
work lies in making the connections with the details of unique circumstances 
in each community. The value of such guidelines depends on their contri-
bution to decisions that actually increase resilience or reduce net losses to 
climate change, community by community.

The U.S. National Assessment of the Potential Consequences of Climate 
Variability and Change was another step toward opening USGCRP to case 
studies in support of policy decisions. Beginning in 1998, experts came into 
direct contact with stakeholders in a process that included 20 regional work-
shops and produced assessments of climate change impacts for 16 regions 
(combined into 9 mega-regions) and 5 sectors in the United States. One of the 
mega-regions was Alaska; one of the sectors was Coastal Areas and Marine 
Resources. In an overview report forwarded to the president in November 
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2000, the National Assessment Synthesis Team (NAST) of experts officially 
recognized the necessity of adaptation: “[T]he planet and the nation are 
certain to experience more than a century of climate change, due to the long 
lifetimes of greenhouse gases already in the atmosphere and the momentum 
of the climate system. Adapting to a changed climate is consequently a neces-
sary component of our response strategy.”138 NAST concluded that “impacts 
of climate change will be significant for Americans” and that context matters: 
“[t]he nature and intensity of impacts will depend on the location, activity, 
time period, and geographic scale considered. For the nation as a whole, 
direct economic impacts are likely to be modest. However, the range of both 
beneficial and harmful impacts grows wider as the focus shifts to smaller 
regions, individual communities, and specific activities or resources.” The 
headline summed it up: “Large Impacts in Some Places.”139 The assessment 
focused on climate impacts, not identifying or analyzing strategies for ad-
aptation. Recognizing this limitation, NAST recommended that “the next 
assessment should undertake a more complete analysis of adaptation. In the 
current Assessment, the adaptation analysis was done in a very preliminary 
way, and it did not consider feasibility, effectiveness, costs, and side effects. 
Future assessments should provide ongoing insights and information that 
can be of direct use to the American public in preparing for and adapting 
to climate change.”140 

But the next assessment was blocked. In October 2000, the Competitive 
Enterprise Institute (CEI), Sen. James Inhofe, and others sued the Clinton 
Administration to stop production and use of the National Assessment, al-
leging that it violated certain laws including the Federal Advisory Committee 
Act. That suit was settled the following September when the Bush Admin-
istration agreed to characterize the National Assessment as undertaken by 
a third party, and not an official position of the administration. In August 
2003, CEI sued again after the Environmental Protection Agency (EPA) in-
cluded National Assessment findings in the EPA’s 2002 Climate Action Report 
to the U.N. That suit was settled early in November when the administration 
inserted in the USGCRP’s Web site a clarification and disclaimer that “[t]he 
National Assessment Overview and Foundation Reports were produced 
by the National Assessment Synthesis Team, an advisory committee char-
tered under the Federal Advisory Committee Act, and were not subjected to 
OSTP’s Information Quality Act Guidelines.”141 In June 2005, whistleblower 
Rick Piltz claimed that “[a] decision was made very early on by this president 
[Bush] to deep-six the national assessment. Any reference to the National 
Assessment is continually removed from any document or report.”142 
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In the IPCC’s Fourth Assessment Report, Working Group II moved to-
ward intensive inquiry in Chapter 17, “Assessment of Adaptation Practices, 
Options, Constraints and Capacity.” Freed from the constraints of a Sum-
mary for Policymakers, the authors went beyond the point that context mat-
ters in general. They elaborated the point and pursued its logical implication: 
case studies documenting how multiple factors interact to shape adaptation 
outcomes in a specific context. Context was clearly an important theme in 
Chapter 17; it used variations on the word 20 times in 17 pages of text, tables, 
and boxes. Elaborations of the contextual point included the importance of 
cross-level linkages, the limitations of national indicators, and related points 
as documented in the following selections (emphasis added):143

■ Cross-level linkages: “Most of this literature also argues that there is lim-
ited usefulness in looking at only one level or scale, and that exploring 
the regional and local context for adaptive capacity can provide insights 
into both constraints and opportunities.” 

■ National indicators: “It has been argued that national indicators fail to 
capture many of the processes and contextual factors that influence adap-
tive capacity, and thus provide little insight on adaptive capacity at the 
level where most adaptations will take place.” 

■ Vulnerability and adaptive capacity: “A significant body of new research 
focuses on specific contextual factors that shape vulnerability and adap-
tive capacity, influencing how they may evolve over time.”

■ Lessons: “The lessons from studies of local-level adaptive capacity are 
context-specific, but the weight of studies establishes broad lessons on 
adaptive capacity of individuals and communities.” 

■ Technology transfer: “Existing or new technology is unlikely to be equally 
transferable to all contexts and to all groups or individuals, regardless of 
the extent of country-to-country transfers.” 

■ Human cognition: “It is increasingly clear that interpretations of danger 
and risk associated with climate change are context specific and that adap-
tation responses to climate change can be limited by human cognition.” 

■ Human perspectives: “Individuals’ interpretation of information is medi-
ated by personal and societal values and priorities, personal experience 
and other contextual factors.” 

Where context matters in these and other ways, research must be centered 
on the particular case. The significance of each factor depends on the other 
factors in the same context; and the other factors in the context must be 
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considered comprehensively. Selecting a few factors according to a theory 
or model, or reducing their significance to a stable relationship or standard 
measure, absorbs but does not reduce or eliminate uncertainty about the 
context. The results tend to be misleading or irrelevant. Case studies, how-
ever, concretely clarify how context matters.

The most prominent case in Chapter 17 centered on Tsho Rolpa, a gla-
cial lake high in the mountains of Nepal. (This case was not mentioned by 
name in the Summary for Policymakers, which deleted case-specific local 
information for national and international policymakers.) As explained in 
Box 17.1, warmer temperatures over several decades melted ice in nearby 
glaciers causing the accumulation of a large volume of water in the lake by 
1997. If the moraine dam containing the lake were to burst, about a third of 
the water would be released catastrophically, posing a major risk to people, a 
hydropower plant under construction, and presumably other things of value 
downstream. “These concerns spurred the Government of Nepal, with the 
support of international donors, to initiate a project in 1998 to lower the level 
of the lake through drainage. An expert group recommended that . . . the lake 
should be lowered three metres by cutting a channel in the moraine. A gate 
was constructed to allow for controlled release of water. Meanwhile, an early 
warning system was established in 19 villages downstream in case a Tsho 
Rolpa [flood] should occur despite these efforts. Local villagers were actively 
involved in the design of the system, and drills are carried out periodically. 
In 2002, the four-year construction project was completed at a cost of US$3.2 
million.”144 This helped reduce risk but left additional drainage to be done. 

Table 17.1 listed nearly a dozen more specific cases of adaptation identi-
fied by region, countries, and references in the literature, by climate-related 
stress (e.g., sea level rise, drought), and by adaptation practices.145 Such a 
listing can signal to policymakers elsewhere facing similar problems the 
existence of experience that might be adapted to their own contexts. The 
level of detail they need depends on the degree of their interest and concern. 
For example, a policymaker interested in and concerned about the risk of a 
catastrophic flood from a glacial lake outburst in another area might need 
additional information beyond Box 17.1 to address practical questions: What 
motivated people at various levels to act? Aside from the rising waters of 
Tsho Rolpa, concern has been traced back to the most catastrophic glacial 
lake outburst in the area, which apparently serves as the local historical base-
line for assessing risks and progress. On August 4, 1985, a flood surge of 10 
to 15 meters caused four or five deaths, wiped out 14 bridges, 30 houses, and 
an almost-completed hydroelectric plant. The disaster certainly impressed 
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Nawa Jigtar, a monk from the village of Ghat: “If it had come at night, none 
of us would have survived.”146 But a reasonably dependable understanding 
would require a more comprehensive understanding of the particular policy 
process, as suggested by these generic questions: What were the alternatives 
available to reduce vulnerability? Who supported and opposed them? Who 
signed off on this alternative? Who paid for it? And so on. 

The Tsho Rolpa case study in Chapter 17 is a valuable precedent for future 
IPCC assessments that include concrete working solutions for the consid-
eration of policymakers on the ground. In addition, the National Assess-
ment and the RISA programs are valuable precedents for intensive research 
centered on climate-related problems in diverse subnational communities, 
including collaboration with policymakers having local knowledge of those 
communities.

Action on Adaptation 

Consider in more detail three case studies of action on adaptation to ex-
treme weather events and climate change, located in west Greenland, the 
Pacific islands, and southeastern Australia. Each is an exception to scientific 
management and an approximation to the ideal type of adaptive governance 
(Box 1.1). 

In response to climate-related changes in the North Atlantic, Inuit com-
munities on the west coast of Greenland adapted their economies twice in 
the twentieth century as a matter of practical necessity, not scientific predic-
tions. The first transition was from seal hunting to cod fishing; the second 
was from cod to shrimp fishing. This case brings into focus the many com-
plex interactions involved in adaptation to climate changes at the regional 
and local levels over the long term, clarifying what it means to say that 
context matters. This account is based on the published research of Larry 
Hamilton and his collaborators.147

In west Greenland gradual temperature increases beginning in the latter 
half of the nineteenth century became significant by 1920 and peaked around 
1930. Meanwhile the warm Irminger Current flowing around the southern 
tip of Greenland reached farther north along the west coast. This current 
pushed the ice pack farther north, and along with it prime seal hunting 
areas. Overhunting also contributed to declining seal harvests that could 
no longer support the growing Inuit population. However, the warm cur-
rent also allowed cod to migrate into west Greenland waters after 1920 and 
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spawn off southwest Greenland. “By 1930, fishing had replaced seal hunting 
as Greenlanders’ most important economic pursuit.”148 Fishing pressure on 
mature cod breeding stocks intensified after World War II, but Greenlanders’ 
cod catch was only a fraction of the catch from larger and better-equipped 
international fishing fleets. During the 1960s, “it became clear that condi-
tions were changing. West Greenland waters were cooling; cod began ap-
pearing later each year, and not as far north.”149 The total cod catch peaked 
in the early 1960s and declined steeply for the next few decades. The decline 
prompted investments to deploy more efficient technologies that further 
intensified pressure on dwindling cod stocks. “Falling sea temperatures after 
1960, and the particularly cold winters of 1982–1984, could have produced 
codfish declines even without overfishing. But the interaction between cli-
mate and fishing proved deadly.”150 By 1992 the cod catch was insignificant 
everywhere in west Greenland waters, even in the south. 

According to Hamilton and colleagues, “The same environmental pres-
sures—cooling waters and overfishing—that doomed the cod also made 
shrimp more abundant.”151 The shrimp could survive in the colder waters, 
and there were few cod or other predator fish left to control the shrimp popu-
lation. In the 1960s, the shrimp fishing industry began to expand from its 
origins in Disko Bay in the north. Its catch more than quadrupled from the 
1970s to 1995, replacing the cod catch; in 1995 the shrimp industry accounted 
for nearly three-quarters of Greenland’s exports. “The cod-to-shrimp transi-
tion appears a roughly even exchange at the national level. Its local conse-
quences, however, were not even at all.”152 Northern municipalities in west 
Greenland around Disko Bay, where cod were long gone, maintained shrimp 
production in the period from 1988 to 1998. Sisimiut was one of two mid-
coastal municipalities that “lost cod but made offsetting gains in shrimp. 
Most of the southern municipalities, on the other hand, lost cod and did 
not gain shrimp. Paamiut, a cod-fishing specialist, experienced the greatest 
fall of all.”153 These different economic outcomes had significant social con-
sequences. “Municipalities with rising landings all gained population [from 
1988 to 1995]. Most municipalities with declining landings experienced low 
or negative population growth. .  .  .” Community well-being sometimes is 
measured by crime rates, which tended to be relatively low in places with 
high landings of fish and relatively high in places with low landings.154 

To explain these uneven consequences, Hamilton and colleagues told the 
tale of Paamiut in the south and Sisimiut 500 km farther north up the west 
coast. Sisimiut had an enterprising tradition that left it less specialized and 
better able to adapt. “In 1928, Sisimiut resident Elias Kleist and five partners 
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pooled resources and became the first Greenlanders to purchase their own 
fishing vessel, the 36-foot Nakuak (‘strong’).”155 This enterprise successfully 
capitalized on a local canning factory built in 1924 by Danes who had been 
fishing halibut in the area since about 1910. But as halibut began disappearing 
under fishing pressure from European vessels, “[t]he manager of the canning 
factory, Martin Hansen, recognized that shrimp provided one alternative. 
Four former halibut boats began fishing for shrimp in 1935, and the canning 
factory was converted accordingly.”156 Kleist and his crew capitalized on 
the opportunity in 1938; they began fishing for shrimp near Sisimiut while 
their neighbors ignored this nontraditional resource. Other developments in 
Sisimiut, including establishment of a shipyard in 1931 and a technical school 
in 1948, “supported the new industry and paint a picture of an enterprising, 
politically connected town.”157 When cod landings in Sisimiut fell sharply 
in 1968, Sisimiut was prepared to shift toward shrimp and other species, and 
then to maintain its early dominance over would-be competitors as concen-
trations of shrimp extended down the coast with cooling waters. “Sisimiut 
was landing, and its workers were thus profiting from, shrimp caught all 
along the southwest coast.”158 After a new snow crab fishery was organized 
at Nuuk in 1989, “Sisimiut residents invited Canadian fishermen to teach 
them crab fishery techniques and began local manufacture of traps. Sisimiut 
became the center of this new fishery.”159 Thus it sustained the enterprising 
and diversifying tradition.

Also an early site of commercial fishing, Paamiut developed more slowly 
and became more specialized under Danish rule and then Home Rule when 
Greenland gained limited sovereignty in 1979. After World War II, “the Dan-
ish government began a lengthy, capital-intensive effort to rationalize the 
fishing industry. Doing so required not only reorganizing and expanding 
Greenland’s fish catching and processing capacity, but also constructing a 
modern social infrastructure (including housing, transportation, power, 
education, training and health services) around it.”160 Some planners were 
concerned about overdependence on a single species, cod, and encouraged 
diversification after 1950. Nevertheless, “government planners in the late 
1950s identified Paamiut as geographically ideal for industrial development 
because of its location in the open-water district and access to cod. The 
government made substantial investments in a new fish processing plant, 
where production began in 1967, and in large trawlers that could supply this 
plant with fish, beginning in the early 1970s. For a time, Paamiut’s plant was 
the largest in the North Atlantic.”161 But the economic value of cod landings 
in Paamiut dropped precipitously as the cod population collapsed. Neither 
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the shrimp nearby nor other resources were sufficient to support large-scale 
industrial processing in competition with the established shrimp fishery 
in Sisimiut. “Snow crab were found around Paamiut as well, but produc-
tion there lagged behind that of Sisimiut [and others] until the government 
transferred a processing vessel . . . to Paamiut in 2000. This vessel provided 
welcome economic activity, although it also conformed to the historical 
pattern of top-down development in Paamiut, contrasting with more local 
initiatives in Sisimiut.”162

According to Hamilton and colleagues, “That Sisimiut would prosper 
during the cod-to-shrimp transition was by no means assured, but rather 
emerged from the interactions among various kinds of capital—in a path-
dependent fashion.”163 This capital consisted of the natural capital of a 
geographically concentrated source of shrimp, the physical capital of early 
investment in shrimp processing plants and trawlers, the human capital of 
a diverse economy and workforce, and finally the social capital of an “enter-
prising spirit and social cohesion.”164 The latter included Sisimiut’s ability 
to influence from the bottom up central government decisions support-
ing the fishing industry. Paamiut was relatively passive and dependent on 
decisions from the top down; the main office of the Greenland Technical 
Office in Copenhagen took the initiative to construct the processing facility 
in  Paamiut. Hamilton and colleagues generalized these conclusions: “First, 
socially important environmental changes result not simply from climate 
change, but from interactions between climate, ecosystem, and resource 
 usage. . . . Second, environmental changes affect people differently through 
interactions with social factors.” In particular, “Social networks and cohe-
sion (social capital), as well as skills (human capital), investments (physical 
capital), and alternative resources (natural capital), shape how the benefits 
and costs are distributed.”165 No one of these factors alone tells the story; 
rather, outcomes depend on how they interact in particular contexts down 
to the local level. That is why context matters. 

The Pacific Islands case involved the 1997–1998 El Niño, one “so intense 
that scientists have since labeled it ‘The El Niño of the Twentieth  Century.’ ”166 
The El Niño–Southern Oscillation (ENSO) occurs on a time scale of about 
four to seven years. It arises from interactions between the upper ocean 
and the atmosphere in the equatorial Pacific. It is manifest most clearly in 
surface temperature changes in the eastern Pacific Ocean that influence a 
range of atmospheric processes around the Pacific and beyond, including 
extreme weather events. In the El Niño or “warm” phase, characterized by 
warmer-than-normal sea surface temperatures in the eastern equatorial 
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 Pacific, rain-producing clouds in the western Pacific tend to shift eastward 
leaving drought to prevail in the Pacific Islands. The La Niña or “cool” phase 
is characterized by colder-than-normal sea surface temperatures in the east-
ern equatorial Pacific. During “neutral” conditions, the upper ocean in the 
Pacific is on average neither warm nor cool. In the context of the 1997–1998 
El Niño, the Pacific ENSO Applications Center (PEAC) successfully field 
tested a model for research in support of action on adaptation. It was ahead 
of its time; equivalent models are still only envisioned in most research pro-
grams, although there are exceptions.167 This account is based primarily on 
lessons learned by leaders of PEAC and documented by them in 2000.168 

PEAC began in the early 1990s as a pilot project to test the feasibility of 
integrating climate variability research, forecasts, and application services 
“end-to-end” on an operational basis. Participants credited Eileen Shea in 
NOAA’s Office of Global Programs (OGP) for securing initial grant support. 
PEAC was established in August 1994 as a joint venture of the University of 
Guam, the University of Hawaii, the Pacific Regional Office and the Climate 
Prediction Center of the U.S. National Weather Service, NOAA OGP, and 
the Pacific Basin Development Council. It focused on providing seasonal 
to interannual forecasts of the El Niño–Southern Oscillation and related 
information products for the U.S.-affiliated Pacific islands: American Samoa, 
the Commonwealth of the Northern Mariana Islands, the Federated States 
of Micronesia, Guam, Hawaii, the Republic of the Marshall Islands, and the 
Republic of Palau. 

OGP initially explored how large-scale coupled ocean–atmosphere mod-
els could produce ENSO-related forecasts that could be turned into useful 
information products for Pacific islanders and other potential forecast users 
around the globe. “However, the spatial resolution of large-scale models . . . 
did not meet the needs of the people the Center was intended to serve.”169 
PEAC supplemented the global-scale model forecast information with em-
pirically based statistical models that “would allow the Center to forecast 
rainfall on specific islands using historical rainfall data.” This adapted re-
search to the different interests of different island communities. It produced 
“simple guides that describe rainfall and tropical cyclone activities expected 
under ‘normal,’ El Niño, and La Niña conditions.”170 Meanwhile, on the ap-
plications side, PEAC “conducted workshops, focus group meetings, and 
local briefings about ENSO in all of the client jurisdictions during 1995 and 
1996. . . . From these briefings PEAC identified the concerns of participants 
on potential impacts of El Niño and La Niña events, and elicited information 
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about the specific kinds of ENSO forecast information needed.”171 Research 
and applications came together in the Pacific ENSO Update, a quarterly 
newsletter distributed in hard copy and by Web site beginning in August 
1996. These resources were in place in February and March 1997 when PEAC 
found indications of a developing El Niño warm event in several coupled 
atmosphere–ocean models it consulted regularly. “By May, it was clear that 
an ENSO event was developing very quickly.”172 

PEAC began alerting clients through the newsletter and informing “gov-
ernment officials that drier than normal conditions could be expected begin-
ning in late 1997 and running through May or June 1998.”173 Working with 
other members of the PEAC scientific team, Charles (Chip) Guard and the 
Water and Energy Research Institute (WERI) at the University of Guam pro-
duced seasonal forecasts of the percent of normal rainfall for Guam, Micro-
nesia, and Palau, at the request of officials in those places. The forecast for 
the Marshall Islands was qualified because of mixed signals in the historical 
record. “By October 1997, PEAC issued the first quantitative rainfall forecasts 
in the Pacific ENSO Update.”174 A month earlier, Guard and a colleague 
had begun traveling across the affiliated Pacific Islands to brief government 
officials on PEAC’s forecasts and to suggest immediate preparations for im-
pacts to come. In January 1998, Alan Hilton, Cheryl Anderson, and Mike 
Hamnett gave similar briefings in American Samoa. “The personal briefings 
were later identified as a key component of issuing the forecasts, gaining an 
understanding of the situation, and motivating people to action.”175 PEAC 
experienced some difficulties, including skepticism about PEAC’s ability 
to forecast rainfall up to a year in advance and about the expected drought 
when briefings occurred during rainstorms in several jurisdictions. In De-
cember 1997 Supertyphoon Paka brought rain and destruction to many of 
the Micronesian Islands, but by January significant rainfall deficits began to 
spread and eventually impact all the islands. Drought in American Samoa 
was delayed until April because of its location. 

Despite such difficulties, PEAC succeeded in catalyzing action in response 
to its forecasts. The Marshall Islands, state and national governments in the 
Federated States of Micronesia, Palau, the Northern Mariana Islands, and 
Guam developed task forces and mitigation plans similar to those already 
in place on Yap in Micronesia. The task forces “mounted public information 
campaigns to inform the public about what to expect from the El Niño, to 
explain measures that could be taken to conserve water and prevent out-
breaks of diseases, and to warn of the increased wildfire risk and actions to 
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reduce risks.”176 All the jurisdictions served by PEAC in Micronesia even-
tually established El Niño or drought task forces. Consider a few specific 
actions taken in advance. 

In Palau, the Department of Public Works surveyed the water distribution 
system in Koror and completed repairs on about 80 percent of the system 
before the onset of the drought. Throughout the [Federated States of Micro-
nesia], people repaired water catchment systems. In Yap, local vendors were 
able to supply new household catchment tanks to meet the demand that 
developed in response to the public information campaign. In the Mar-
shalls, local hardware and building supply companies ordered new catch-
ment tanks, but, unfortunately, they did not arrive until after the drought 
was underway.177 

Rainfall forecasts also helped prepare for wildfires associated with drought. 
For example, “The Government of Guam decided that fresh water from 
their main reservoir should be conserved, and used brackish water to fight 
fires. In Yap, firefighters worried about the long-term result of increasing 
the salt content in the garden areas, so they used water pumped from an 
old quarry.”178 Most of the islands imposed restrictions on water consump-
tion during drought, but their policy responses differed according to their 
circumstances.

PEAC was the catalyst pulling together participants and resources 
scattered throughout a distributed decision-making structure. PEAC put 
the scattered task forces in contact with each other and provided useful 
information before and during the drought: “The task forces maintained 
weekly contact by using PEACESAT satellite teleconferencing, where Chip 
could regularly inform them of updates and provided technical informa-
tion through WERI, such as specific catchment design requirements and 
estimates of water needed per person to withstand the drought.”179 PEAC 
sought external resources to help the affiliated Pacific Islands cope with the 
drought. As early as November 1997 Chip Guard recommended that agencies 
of the U.S. government provide new wells and pre-position reverse osmosis 
units in certain areas. “PEAC staff in Hawaii actively consulted and discussed 
these recommendations with federal officials, trying to impress on them 
the fact that the cost of providing disaster assistance could be reduced sig-
nificantly should plans be implemented before water needs became critical. 
Unfortunately, response to these opportunities required a US presidential 
disaster declaration before the agencies could take action against the im-
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pending disaster.”180 That declaration came near the peak of the drought 
in March 1998. It allowed the Federal Emergency Management Agency to 
provide assistance to the Marshalls and Micronesia, including six reverse-
osmosis units for Yap.181 

It would be useful to supplement this account with case studies from 
sources on the ground in the U.S.-affiliated Pacific islands, where most of the 
action on policy took place. Nevertheless, it seems clear that PEAC’s outside 
assistance was important, if not necessary to help islanders reduce their 
losses from the 1997–1998 El Niño. In doing so PEAC demonstrated the value 
of adapting research to the different needs of decision makers on the ground, 
engaging them directly in their own policy processes, and mobilizing ex-
ternal resources in support of their local policy decisions where needed. 
Note that PEAC accomplished all this in an advisory capacity; it was policy 
relevant, not policy prescriptive. Local governments made and implemented 
the decisions, not PEAC, and agencies of national governments decided to 
support them. PEAC made the transition from a research pilot project to 
operational funding around 2001, and it continues to be supported by the 
National Weather Service as part of the NOAA Climate Program (formerly 
OGP) and by other related NOAA programs. PEAC still publishes the Pacific 
ENSO Update. Through Cheryl Anderson and others, PEAC’s experience 
in connection with the 1997–1998 El Niño helped inform the emergence of 
the Pacific Regional Integrated Science and Assessment. The Pacific RISA is 
being implemented by the East–West Center in Hawaii in collaboration with 
Anderson and other University of Hawaii colleagues along with partners in 
the National Weather Service and other NOAA programs and offices.

The southeastern Australian case is centered on the city of Melbourne 
in the state of Victoria. In response to three of the most severe droughts on 
record, Melbourne dramatically reduced per capita water consumption and 
institutionalized permanent water-saving rules accepted by the public. In do-
ing so it demonstrated how climate-related extreme events can help people 
on the ground adapt water policies for sustainability. This account is based 
primarily on public documents and interviews with former Deputy Premier 
and Minister for Water for Victoria John Thwaites. 

Drought is a natural part of life in Australia, the driest inhabited conti-
nent on earth. But dry conditions generally have been relieved within a year 
or two as part of the ENSO cycle. Historically, ENSO has imposed a four- to 
seven-year cycle of drought and heavy rain on the northern and eastern 
parts of the continent, thereby influencing human settlement patterns and, 
more recently, norms of water usage. The influence of climate change on 
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the frequency and intensity of the El Niño (dry) and La Niña (wet) events 
remains uncertain.182 Nevertheless, three of the most severe droughts in 
the instrumented record have occurred in the last two decades, in 1994, 
2002, and 2006, with average annual rainfall deficits in Melbourne of around 
180, 250, and 210 millimetres, respectively, compared to the 1855–2008 aver-
age.183 The drought of 1994 was part of an unusually persistent, multiyear 
El Niño event. During 10 months from March to December 1994, rainfall 
was in the lowest 10% of observations over the last century across most of 
Australia. The drought effectively ended with very heavy rain and flooding 
over northern Victoria in January 1995. Another period of below-average 
rainfall occurred from February to April 1995 before higher rainfall returned 
throughout Victoria. However, the ample rainfall typical in previous decades 
across agriculture-intensive southeast Victoria has never fully returned. 

Just prior to the drought of 1994, water professionals in the state authority, 
Melbourne Water, were exploring innovative approaches to water manage-
ment. This included water-sensitive urban design, a radical idea that grew 
out of academic conversations on waterway health at that time, according 
to water engineer Tony Wong.184 These innovations were developing as the 
state government was disaggregating Melbourne Water into “a wholesale wa-
ter, drainage and waterway authority and three new retail water supply and 
sewage businesses.”185 This process dispersed the cohort of water profession-
als, but they maintained working relationships through an informal network 
that spanned government, private sector, and academic boundaries. They 
have continued to provide leadership and innovations for a more compre-
hensive approach and have helped resolve political differences.186 Following 
the 1994 drought, the network promoted a more comprehensive approach 
to urban water management; as it began to gain acceptance, opportunities 
emerged to field test ideas. For example, the Melbourne Water executive be-
gan to encourage its staff to actively use existing authority to subject approval 
of new developments to drainage and water-quality conditions.

Support for comprehensive urban water management became wide-
spread in the public arena after the 2002 drought. The El Niño event that 
year was weak but had a very strong impact in Victoria. The drought ranked 
in severity and areal extent with the most extreme droughts of 1902 and 
1982–1983 (both El Niño periods) and exacerbated the effects of eight years 
of ongoing rainfall deficits. The drought also coincided with exceptionally 
warm conditions: maximum temperatures established by a wide margin new 
records for autumn, winter, and spring in the period since 1950. Univer-
sity researchers and the Australian Bureau of Agricultural and Resource 
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Economics estimated the drought nationwide cost more than 40,000 jobs 
(and perhaps as many as 70,000), decreased agricultural output by 30%, 
decreased economic growth from 3.8% to 3.1%, and created a 50% increase 
in the trade deficit.187 Government committed drought relief totaling $728 
million (AUD) over three years to farmers and businesses in affected areas. 
Because of severe economic consequences, extensive bushfires in eastern 
Victoria, and widespread water shortages, people began to recognize that 
this drought was unusual.188 Another rather dry year in 2003 reinforced the 
impression that present conditions were not only an exception to the histori-
cal cycle but manifestations of permanent climate change.189

After the 2002 election, water became “one of a few key areas of emphasis 
for the government,” according to John Thwaites. “The fact that water fell 
under the portfolio of the Deputy Premier (me) indicated the importance of 
water to us and to the community.” The process for constructing a strategy 
for the state was “a classic process of scientific report, followed by a green 
paper, followed by extensive consultation, followed by the white paper. . . .”190 
The scientific report led by researcher Nancy Millis was Water Smart City, an 
intensive integrated assessment of local rainfall patterns, geography, demo-
graphics, infrastructure, and options for responding to expected changes.191 
This report led to a green paper in 2003, Securing Our Water Future, which 
generated a consultation process that included “600 submissions, public 
meetings, farming community meetings, business groups, environment 
groups, right up to the highest level,” according to Thwaites.192 Subsequently, 
the Victorian state government released the white paper in 2004, Our Water 
Our Future. The priority in urban areas was water supply; water quality and 
maintenance of environmental flows were priority concerns in rural areas. 
As noted by Thwaites, “the consequences of running out are dramatic, to 
say the least.” The white paper proposed a Central Region Sustainable Water 
Strategy to integrate water resource planning, including rivers, reservoirs, 
aquifers, recycled water, storm water, and seawater, for Melbourne and the 
surrounding areas. The white paper was the basis for a series of amendments 
to the 1989 Water Act—collectively, a portfolio of more than 100 actions to 
improve water conservation, more efficient use of water, and river health 
throughout Victoria. 

A goal of the amendments was to reduce urban water demand in Mel-
bourne by 15% by 2010. Provisions enacted to meet the goal included the 
Stormwater and Urban Water Conservation Fund to “support local scale in-
novative water sensitive urban development initiatives, stormwater conser-
vation and water recycling initiatives across Victoria.”193 Another provision 
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reformed water pricing with a block tariff system: each additional block of 
water use cost more per unit; the penalty for high blocks of water use was 
quite severe.194 Other provisions provided rebates for water-saving devices 
such as more efficient shower heads and established a major campaign to 
change water-consumption behavior. The public campaign included research 
on public attitudes concerning water, education on water conservation, and 
advertising. Through these and other provisions, the Victorian approach ex-
ceeded its goal: It achieved a 22% reduction in urban demand in Melbourne 
by 2006. 195 Explaining this success, Thwaites noted that “community input 
was integral to the successful implementation of the Strategy’s initiatives.” 
Moreover, “you can never do it with just ads. Financial incentives and pen-
alties need to be part of the strategy. You can be fined, but no one has ever 
been fined. Community pressure does the job.”196 Community pressure is 
a manifestation of the consent of the governed, as well as a substitute for 
the application of penalties for noncompliance that were approved in the 
amendments. 

Another effort to secure Melbourne’s water supply picked up on the Cen-
tral Region Sustainable Water Strategy presented in the 2004 white paper. 
The effort began with a discussion paper, released for comment in October 
2005, which attracted about 80 comments during the two-month submission 
period. An independent panel chaired by freshwater ecologist Peter Cul-
len was appointed in February 2006 to consider the public comments and 
make recommendations. The draft strategy was released in April 2006. In the 
Foreword, Thwaites stated that “[p]riority is given in the Strategy to conserv-
ing water and demonstrating its efficient use before considering alternative 
supplies and additional augmentations.”197 Alternative sources of water, in-
cluding recycling, storm water treatment, and desalination, were future pos-
sibilities for ongoing investigation. However, the context was evolving. The 
extreme failure of winter and spring rains in the drought of 2006 produced 
inflows to the Melbourne catchments 30% lower in 2006 than the previous 
driest year and less than half the 1997–2006 annual average.198 As Thwaites 
noted, “We got it wrong. No one realized how bad it was going to get.”

Thus the final strategy, released in October 2006, had to account for 
reductions in streamflows during the previous decade that were somewhat 
more severe than had been projected for 2055 as a result of medium climate 
change. The strategy highlighted an “adaptive management approach” with 
“a diversity of options” to minimize the risk of running out of water. It re-
lied on 112 separate actions, including the introduction of on-the-spot fines 
for breaching water restrictions (Action 3.4) and the establishment of an 
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environmental entitlement for the Yarra River in the city of Melbourne of 
17,000 megaliters (Action 4.39a). Action 3.27 required the government to 
complete a feasibility study of desalination options for Melbourne, and if 
feasible to develop a business case. In June 2007, Premier of Victoria Steve 
Bracks announced plans for a desalination plant to increase water supply. 
At a capital cost of $2 billion (AUD), it would supply about one-third of 
Melbourne’s water, 150 gigaliters per year, with annual operating costs of 
$70–100 million (AUD).199 

Bracks invoked a consensus on climate change to justify the cost: “[P]eople 
in Victoria realize that water prices have to go up to account for new infra-
structure because of drought, because of climate change. We have to find 
new water and there is a cost to that.” Thwaites noted that “the desalination 
plant is about diversity of supply. At this stage conservation won’t do it.” 
Nancy Millis, who led the first study in a Water Smart City, commented that 
“[t]he prolonged drought across Australia reminds us that dams are of short 
term value if populations increase and rainfall seriously declines. Alternate 
sources of supply exist. .  .  . The technologies to convert these sources of 
water to water ‘fit for purpose’ are now well established and have been safely 
used for years in a number of countries.”200 Don Bursill, another water re-
searcher, said that a “desalination plant is a sensible approach as part of an 
overall strategy.”201 However, political opposition to this highly visible target 
emerged rather quickly. And Liberal Party planning spokesman Matthew 
Guy said the government was treating its planning and environmental pro-
cesses “with contempt.”202 Jorg Imberger, of the Centre for Water Research, 
called it “a technological fix.”203 The desalination plant project was conceived 
in the tradition of scientific management as the best instrument to realize a 
single target efficiently through a discrete decision. It remains contested.

The policy process begun in 2002 was transparent and open to partici-
pation by anyone interested, and at the same time it was coordinated by 
like-minded water professionals scattered across sectors but centered in 
Melbourne Water. Thwaites observed that “Melbourne Water has been a 
critical part of our success. . . . Retailers were initially more skeptical, be-
cause they are judged by corporate performance (like energy suppliers), but 
the message got through. Increasingly they saw that sustainability is the 
correct way forward.” Thwaites also noted that “extensive consultation sup-
ported public acceptance of the provisions of the Act. It was a transparent 
process.” It was also focused intensively on local water problems through 
scientific reports, green papers, and white papers, which through public 
consultation brought expert and lay perspectives to bear on water problems 
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highlighted by droughts. The policy process was procedurally rational in the 
face of multiple uncertainties, including weather, climate, and the feasibility 
and effectiveness of policy alternatives. The series of strategies implemented 
and proposed contributed to adaptation through learning by doing. Leaving 
aside the proposed desalination plant, each strategy consisted of a portfolio 
of relatively modest policies. The number of policies meant that progress 
did not depend on planning projections about the effectiveness of any one 
of them. The relatively modest scale and consequences of each policy made 
it easier to resolve differences among interest groups, and to experiment: 
The policies that failed field testing were relatively easy to terminate, freeing 
resources to build on those that succeeded. 

Certain aspects of procedural rationality are understood as “good public 
policy” by one practitioner, Mike Waller, who has held senior positions in 
the U.K. Treasury and in Australian government, including head of micro-
economics for Prime Minister Bob Hawke. As chair of Sustainability Vic-
toria, Waller commented on the issue of democracy raised in a roundtable 
discussion on the cultural and political challenges of climate change at the 
University of Melbourne in August 2008: “In responding to climate change, 
we need to keep in mind three principles of good public policy.” While ed-
iting notes on his comment, Waller distinguished between resilience and 
experimentation in the third principle, resulting in these four:

■ “Don’t build another fundamentalism. By that I mean that we should not 
focus solely on climate change or assume we understand all the connec-
tions in a complex interacting system (e.g., demographics, social/cultural 
attitudes, peak oil, technological change).”

■ “Provide an integrated narrative—it isn’t all about climate change. People 
have other, more immediate concerns—equity, security, maintenance of 
livelihood, and the like. We have to empower people to make their lives. 
Give them knowledge and power and there is willingness and ability to 
change.”

■ “Adopt measures that build social, economic and environmental resil-
ience—this means addressing change at all levels and accepting the need 
for less focus on pure efficiency in order to build in a cushion to deal with 
unexpected changes and pressures.”

■ “Experiment and be ready to accept failure. Democracy, for all its faults, 
can change direction. If we conduct many experiments at once, we can 
keep what works and discard what does not work. We must embrace 
failure—allow our politicians to fail—and learn from it.”204 
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There is nothing here advocating a discrete, comprehensive policy to realize 
a given target efficiently, as the one best way that rises above politics on a 
scientific foundation. Instead, Waller’s practice-based principles converge 
on adaptive governance as we understand it (Box 1.1).

Looking back over these cases of action on adaptation in Australia, the 
Pacific islands, and Greenland, it is reasonable to conclude that there is no 
one-size-fits-all solution for reducing net losses from climate change. Instead, 
context matters: The effectiveness of any policy initiative depends on particu-
lar circumstances. Among these circumstances are innovators and leaders 
like Elias Kleist in Sisimiut, Chip Guard in Guam, and John Thwaites and the 
water professionals in Melbourne. These are real people, not the cardboard 
caricatures sometimes substituted for scientific or managerial purposes. 
Real people do not have full or fully objective information on the particular 
context. Nevertheless, despite uncertainties, they choose to act (or not act) 
on their limited understandings. Science improved those understandings in 
some cases, but that depended on integration with local knowledge. Their ac-
tions inevitably are matters of trial and error in some degree; sometimes they 
pay off more or less as expected, and sometimes they do not. The diversity 
of circumstances, trials, and outcomes on the ground frustrates centralized 
decision making from the top down in the tradition of scientific management. 
But that diversity is an asset in adaptive governance. Among other things, 
diversity provides opportunities for policy innovation and learning by doing 
in many communities at the same time—and, as we have shown here, for har-
vesting experience on what works, and for diffusing that experience to inform 
choices and decisions elsewhere. This basic pattern turns up in cases of action 
on mitigation in the next section, and the Barrow case in Chapter 3. 

Action on Mitigation

Exceptions to scientific management in the established climate change 
regime also include local, state, and private sector initiatives to mitigate 
greenhouse gas emissions. There are diverse and multiple paths to emis-
sions reductions, even among the local communities of primary interest 
here. The general tendency, however, is consistent with adaptive governance: 
Progress is based on the experience of leading communities, which is dif-
fused through networks to other local communities for possible adaptation 
on a voluntary basis. Sometimes communities influence from the bottom up 
higher-level decisions to support what worked on the ground. 
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The village of Ashton Hayes in Cheshire, U.K., cut its CO2 emissions by 
21% in the few years after May 2006, the baseline for annual household surveys 
conducted by the University of Chester.205 The village’s project, Going Carbon 
Neutral, demonstrates a working, partially field-tested model for other com-
munities to consider. Ashton Hayes resident Garry Charnock organized the 
project after attending a debate on climate change sponsored by Greenpeace 
and featuring the government’s Chief Scientific Advisor, Sir David King.206 
Charnock and Roy Alexander, a village resident and technical director of the 
project based at the University of Chester, coauthored A Practical Toolkit for 
Communities Aiming for Carbon Neutrality. Our account is based primarily 
on the Toolkit, the project’s Web site, and its 16-minute film. 

The Toolkit outlines the steps taken and lessons learned in Ashton Hayes 
as guidance for other communities. It begins with promoting carbon neu-
trality from the bottom up: “[F]irst try out your ideas and thoughts on some 
trusted friends within the community. If you find they support your idea, 
take the next step and chat to respected individuals in your community 
such as landowners, leaders of clubs and societies, the church and most of 
all the primary school teachers. If you get a warm and generally supportive 
response go outside your village and engage your local environment repre-
sentatives such as your Town & County Councils and explain to them that 
people within your community are keen to help and do something about 
climate change.”207 The Carbon Neutral project team sought critical demo-
cratic authority and administrative support from the Ashton Hayes Parish 
Council. The project obtained that support in mid-November 2005, after 
promising the council that “our team would take responsibility for running 
it and we would generate the finance it needed without using monies from 
the Parish Council Precept.” The Parish Council insisted on three things in 
return for its support. First, one team member would take the vacant seat on 
the Parish Council; Charnock took that seat and responsibility for running 
the project. Second, the team would test “the idea in an open forum to gauge 
the level of village support”; the project launch two months later served that 
purpose. And third, the team would “share any experiences of our jour-
ney with other communities”; that was done through the Toolkit, talks with 
other villages in the United Kingdom, and other channels.208 Support from 
the Parish Council catalyzed interest from the Cheshire City Council and 
the news media, and generated further interest and understanding among 
residents of Ashton Hayes.

To prepare for the project launch that would gauge the level of village sup-
port, the team gained crucial support from the Energy Saving Trust and pri-
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mary schools. As the team reported, it also “identified all the business leaders 
and owners in the village and asked if they would consider providing money 
or support-in-kind for the launch. After a quick series of phone calls (many 
via personal contacts) we raised £3,500 and several businesses also offered 
to send staff and exhibition stands to the launch.”209 The project called them 
“sponsors” and gave them publicity through its Web site and other channels. 
The project identified 13 business sponsors with local connections, including 
Technical Editing Services (TES), a communications company founded by 
Charnock and his wife; the RSK Group, one of the United Kingdom’s lead-
ing environmental consultancy firms; and Shell Global Solutions.210 It also 
identified 15 governmental, educational, and other nonprofit organizations 
that provided technical support. Evidently, these organizations and business 
sponsors shared a common interest in the project. Publicity for the launch 
included signs, direct mail to homes, and press kits. The project was covered 
by local newspaper, radio, and TV in advance of launch night, and by the 
BBC NW 6 o’clock news and Granada TV on launch night. 

Launch night was January 26, 2006, a cold winter night; nevertheless, 
400 people turned out and heard various short presentations, less than 10 
minutes each, explaining what the Going Carbon Neutral project planned 
to do in coming months—for example, a baseline survey of CO2 emissions 
in Ashton Hayes by Alexander’s students at the University of Chester. Char-
nock and Alexander observed that “[t]his was a remarkable turnout from a 
community of just 1,000 people. Previous village meetings had never drawn 
more than 40 or 50 people.”211 In the Toolkit they reported what they learned 
from participants in the launch: “[A] number of people were very concerned 
about climate change but were anxious about taking individual action (such 
as installing wind turbines or solar panels) as they thought they might be 
considered rather cranky.” Richard May summarized their feelings in his 
comment: “Having a community-wide project ‘gave everyone permission’ 
to take action. We also learned that people respected the people running 
the event because most of them had lived in Aston Hayes for years. People 
were also pleased that they were not being ‘sold’ ideas, just being asked to do 
whatever they could to stem climate change.” In addition, the BBC’s World 
Service Radio covered the launch, which “reassured village residents that 
this was a worthwhile project and that the outside world would support 
rather than ridicule our efforts at addressing climate change.”212 Deference 
and respect for local people, their personal contacts, and their identifications 
with the local community are resources that have been underestimated in 
the climate change regime.
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Activities toward achievement of the carbon neutral goal are reported in 
less detail than promotion of the project. They included continuing com-
munications through the Ashton Hayes primary school, news media, and 
the project Web site. These sources provided answers to the question, “What 
can we do?” In the project’s film, resident Richard Holland answered for 
himself and apparently others: “Basically, try to cut down on the amount of 
energy that we use. Don’t waste energy is the main thing. Don’t leave things 
switched on. I don’t use the car unless I absolutely have to. Think about 
energy, what they are using, all the time. Think whether or not they actually 
need to use that energy.” In addition, “In the first five months, some resi-
dents have implemented energy-saving changes, by, for example, installing 
loft insulation, using the tumble dryer less, and switching to energy-saving 
lightbulbs.”213 Residents also have installed solar thermal panels and planted 
trees, to offset carbon emissions or for a renewable source of fuel. The Tool-
kit’s extensive section on measuring carbon footprints advises that “[i]t is 
rare to get anything right the first time. Inevitably there will be mistakes and 
it is important to recognise and learn from these as you reflect on each stage 
of the process.”214 Mike Waller and like-minded advocates of good public 
policy would agree. 

With the rise in project activity, the “team of active volunteers expanded 
rapidly to over 30 people. .  .  . To keep the decision making fast, efficient 
and free of ‘red tape’ we allocated members to one of 5 ‘autonomous’ teams 
that would manage key aspects of the project.”215 Four of the autonomous 
teams were for Technology/Design, Carbon Neutral Clinics, Carbon sinks, 
and Conferences & Exhibitions. They report to the fifth team at the center, 
the Media team.216 The original project team adopted and retained “simple 
project guidelines that we named the ‘Big Rules’ . . . [that] help us all steer 
the same path and avoid conflicts in the village.”217 In management of the 
project, it appears that each small accomplishment put the project in a posi-
tion to gain more support, including financial support. For example, “Having 
business sponsors also attracts the interest of other organizations, such as the 
Cheshire Community Council, which donated £1000 for a project computer 
when they saw the wide range of community participation in our project.” 
The project was awarded a two-year £26,500 grant from the Climate Chal-
lenge Fund of the Department for Environment, Food, and Rural Affairs 
to help the project spread the word about its activities. “The University of 
Chester has also secured knowledge transfer funds and hopes to win a Green 
Gown award for the project.”218
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The project’s self-appraisal concluded that “[i]t is difficult to pinpoint any 
single element of the project that has been crucial to success. Synergy seems 
to be the key.” Among the critical factors, “The ‘Big Rules’ we adopted . . . 
have helped to prevent conflict and avoiding engendering feelings of guilt or 
fear associated with climate change. . . . The idea is to encourage people to 
participate in whatever way they can without pointing the finger or criticiz-
ing anyone’s lifestyle. There is also no doubt that the immense media cover-
age we have enjoyed has also energised the population. . . .” Other critical 
factors explaining progress to date were the support gained through the 
primary school and the technical support and long-term commitment of two 
nearby universities, Chester and East Anglia. In addition, project collabo-
rators considered whether their experience in Ashton Hayes was relevant 
elsewhere. As Garry Charnock reported, “We began to wonder if Ashton 
Hayes was perhaps a ‘special’ community and if it would be hard to replicate 
this enthusiasm elsewhere.” They concluded that “[w]e are probably better-
off than the average UK community but not markedly so. . . . But we have 
discovered that we are not special. Over the past year we have given talks 
to almost thirty communities around the UK and have come to realise that 
every one of them is similar to us. . . . And they are all keen to do something 
about climate change. However, each community faces a different challenge. 
This is why it is important to share our ideas, try out new and sometimes 
innovative concepts and shape our experience, together.”219 

Those involved in the Ashton Hayes project seem to understand the ratio-
nale for decentralized decision making (Box 1.1), judging from these voices 
in the project’s film:

■ On expanding participation, Derik Bowker, resident and member of the 
Cheshire Community Council: “It’s brought a variety of people in that 
wouldn’t normally get involved in community projects, and it’s been very 
beneficial for other areas within the Chester district, because they’ve 
come on board and joined in as well.” Narrator Marie Friend added that 
“[w]e have been delighted with the response from over 20 communities 
around the UK, and as far afield as Castlemaine in Australia.” 

■ On learning across communities, Heather Barrett, Carbon Neutral co-
ordinator, Castlemaine [Victoria], Australia: “I think it’s really useful for 
Ashton Hayes and Castlemaine, and any other town in the world that’s 
trying to do this same sort of thing, to reach the goal of being carbon 
neutral because we can learn from each other, we can learn so much. Our 
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experience will be different because we’ve got different government, we’ve 
got different solar energy, we’ve got all sorts of different things in our 
communities, but we can learn so much basically about behavior change, 
what motivates people—that will be the same all over the world.” 

■ On bottom-up strategies, Joan Fairhurst, member of the Chester City 
Council: “Ashton Hayes is really breaking new ground, and it’s because 
it’s a bottom-up effort, it’s a community effort, rather than being told to 
do something. Government is very good, isn’t it, at actually saying, you 
know, we should all be doing this, and then not doing it themselves. It’s 
much more positive, I think, if it’s the community who is saying this is 
what we feel we can actually do, and do it in a way that the local com-
munity benefits very significantly.”

■ On integrating common interests, Tracy Todhunter, Carbon Neutral 
group: “It gives me hope that small people in small communities can 
make a huge difference to climate change. That we can actually act to-
gether, work together to reduce our energy consumption and our green-
house gas emissions, by all working further on small things that are cu-
mulative. It’s also been good .  .  . that people are getting to know each 
other, they are working together, they are talking to each other. . . .”220 

Such perspectives, reflecting experience on the ground and hopes for the 
future, are also resources that have been underappreciated in the climate 
change regime.

The Danish Island of Samsø, located in an arm of the North Sea, demon-
strates another model for climate change mitigation. According to reporter 
Elizabeth Kolbert, a few of its residents began to reconsider the island’s en-
ergy system in the late 1990s. “By 2001, fossil-fuel use on Samsø had been cut 
in half. By 2003, instead of importing electricity, the island was exporting it, 
and by 2005 it was producing from renewable sources more energy than it 
was using.”221 Samsø has achieved carbon neutrality and more, by averting 
more CO2 emissions from fossil fuels than it releases into the atmosphere. 
Our sources trace the immediate origins of Samsø’s effort back to a contest 
organized by the Danish Ministry of Environment and Energy to promote 
innovations in renewable energy through planning. A nonresident engineer 
in consultation with the mayor of Samsø drew up a plan to wean the island 
from fossil fuels and submitted it to the Ministry. Samsø won the contest in 
October 1997 when the Ministry deemed its plan “most likely to succeed,” but 
received essentially nothing except designation as Denmark’s “renewable-
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energy island.” On Samsø “the general reaction among residents was puzzle-
ment. . . . One of the few people on the island to think the project was worth 
pursuing was Søren Hermansen.”222 

Intrigued by the concept of a “renewable-energy island,” Hermansen 
became the project’s first employee after federal money was found to fund 
a single position. Not much happened initially. According to Hermansen, 
“There was this conservative hesitating, waiting for the neighbor to do the 
move.”223 As a resident of the island, Hermansen understood this tendency 
and learned how to make good use if it. Kolbert reported, “Whenever there 
was a meeting to discuss a local issue—any local issue—Hermansen attended 
and made his pitch. He asked Samsingers to think about what it would be 
like to work together on something they could all be proud of. Occasionally, 
he brought free beer along to the discussions [in accord with local custom]. 
Meanwhile, he began trying to enlist the support of the island’s opinion 
leaders.”224 He appealed to multiple interests: ‘’When I go out to explain to 
people why moving to renewable energy is a good thing, it helps to make the 
economic argument about saving oil costs, selling wind power and getting 
Government money. But there is a good feeling among Danes about self-
sufficiency and the environment I can play on, too. Danes have a romantic 
attachment to the idea of leaving land unharmed.’’225 The strategy of building 
interest and support incrementally from the bottom up paid off on Samsø as 
it did in Ashton Hayes: “As more people got involved, that prompted others 
to do so.”226 Thus, broad support was an outcome of getting started on mul-
tiple initiatives appealing to a variety of particular interests; broad support 
was not a precondition for getting started on any one initiative. 

At the outset in 1998, the project arranged many public meetings on 
wind turbines to harvest energy from winds that blow continuously off the 
North Sea. Soon it became “obvious that there was no shortage of potential 
investors. In particular, farmers with potential wind turbine sites on their 
land were keen to invest in their own wind turbine.” Moreover, the initiative’s 
scheme of “spreading ownership also greatly improved citizen acceptance for 
the erection of these wind turbines.”227 Samsingers constructed and operate 
11 large land-based wind turbines, each about 230 feet tall. Together they 
produce 26 million kilowatt hours per year, “which is just about enough 
to meet all the island’s demands for electricity.” In addition, the island has 
10 offshore turbines that are even larger, about 300 feet tall. Together they 
produce about 80 million kilowatt hours per year, enough to power about 
20,000 homes at normal rates of consumption in Denmark. Kolbert reported 
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that the offshore turbines “were erected to compensate for Samsø’s continu-
ing use of fossil fuels in its cars, trucks, and ferries . . . in the aggregate, Samsø 
produces about ten per cent more power than it consumes.” The turbines are 
owned individually and collectively by many of the island’s 4,300 residents 
plus some nonresidents. “At least four hundred and fifty island residents own 
shares in the onshore turbines, and a roughly equal number own shares in 
those offshore.” Community ownership continues to be important. Accord-
ing to Hermansen, “We care about the production, because we own the wind 
turbines. Every time they turn around, it means money in the bank. And, 
being part of it, we also feel responsible.”228 Much of the wind power is sold 
to off-island consumers by utility companies. They were required by the 
Danish government to offer 10-year fixed-rate contracts to buy electricity. 
That reduced risk to investors in Samsø’s wind turbines, who expected the 
investments to be repaid in about eight years. 

In 1998 the Samsø municipal council made participation in district heat-
ing systems voluntary for all existing homes, but mandated participation by 
new buildings in areas with existing or planned district heating systems.229 
Samsø has district heating plants in 4 of its 22 villages. Those in Ballen, 
Tranebjerg, and Onsbjerg burn straw, while another in Nordby burns wood 
chips from fallen trees. The plants heat water, which is piped underground 
to deliver space heat and hot water to homes nearby—260 of them in Bal-
len and neighboring Brundby, for example. The burning of biomass fuels 
releases CO2 into the atmosphere, but the CO2 would have been released 
anyway, by burning straw in the field or by letting fallen trees rot. These 
are CO2-neutral biomass fuels because new plant growth absorbs the same 
amount of CO2 that is released when they are burned. In contrast, burning 
fossil fuels releases CO2 that otherwise would have remained sequestered 
in the ground. Behind the Nordby district heating plant is “a field covered 
in rows of solar panels, which provide additional hot water when the sun 
is shining.”230 Moreover, “Samsø is experimenting on a modest scale with 
biofuels: a handful of farmers have converted their cars and tractors to run 
on canola oil. [Kolbert and Hermansen] stopped to visit one such farmer, 
who grows his own seeds, presses his own oil, and feeds the leftover mash to 
his cows.” Perhaps because these innovations appeared to have been success-
ful, Kolbert “asked Hermansen whether there were any projects that hadn’t 
worked out. He listed several, including a plan to use natural gas produced 
from cow manure and an experiment with electric cars that failed when 
one of the demonstration vehicles spent most of the year in the shop. The 
biggest disappointment, though, had to do with energy consumption. . . . 
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Essentially, he said, energy used on the island has remained constant for the 
past decade.”231 In contrast, reducing energy use was the major achievement 
in Ashton Hayes.

Samsø’s own evaluation 10 years after the initial 1997 plan covers changes 
in a range of locally important value outcomes: self-sufficiency through ex-
ploitation of local resources; the production and consumption of heat and 
electricity; transportation; investments, savings, and employment in the local 
economy; communication and renewable energy tourism; local involvement 
and participation; and environmental benefits. Investments in the project 
paid off for the local economy. As a net energy exporter, Samsø no longer 
has to import energy that cost the local economy about $10 million (USD) in 
1998. The investments were overwhelmingly local: Over the 10-year period, 
$65 million of the total investment of $75 million (USD) came primarily from 
local investors; the remaining $10 million came from subsidies by the Danish 
government and European Union.232 “Both the total investment and the total 
subsidies have been much lower than originally predicted” in the initial plan 
in 1997. The difference was attributed in part “to the many projects not yet 
effectuated and the projects abandoned, especially because their economic 
feasibility was too poor.”233 Thus, the initial plan was not a straitjacket but 
a guide that was adjusted in the course of implementation. The evaluation 
emphasized local participation and leadership as explanatory factors: “The 
mobilization of the local populace and the spheres of cooperation established 
between local participants and interest groups has been exceptional, and a 
central factor to bear in mind when explaining why the project has achieved 
such good results. The Samsø Energy Company’s staff have been acknowl-
edged and credible ‘whips’ in touch with reality and what was feasible.”234

In his interview with Kolbert, Hermansen was not sure why the renewable-
energy-island effort had made progress “because different people had had 
different motives for participating. ‘From the very egoistic to the more over-
all perspective, I think we had all kinds of reasons.’ ” When Kolbert asked 
about the lessons from Samsø for other communities, Hermansen replied, 
“We always hear that we should think globally and act locally . . . I under-
stand what that means—I think we as a nation should be part of the global 
consciousness. But each individual cannot be part of that. So ‘Think locally, 
act locally’ is the key message for us.”235 What Kolbert added is also relevant 
to understanding the local motives and broader relevance: “The residents 
of Samsø that I spoke to were clearly proud of their accomplishments. All 
the same, they insisted on their ordinariness. They were, they noted, not 
wealthy, nor were they well educated or idealistic. They weren’t even  terribly 
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 adventure-some. ‘We are conservative farming community’ is how one Sam-
singer put it. ‘We are only normal people. .  .  . ‘We are not some special 
people.’ ” Kolbert concluded that “Samsø transformed its energy system in 
a single decade. Its experience suggests how the [global] carbon problem, 
as huge as it is, could be dealt with, if we were willing to try.”236 Meanwhile, 
in Samsø, “The process has not stopped, but continues to develop and still 
generates many new initiatives and products.”237 It also continues to attract 
visitors of many kinds from around the world who, like Kolbert, are inter-
ested in what has been accomplished there.

Toronto became one of the first cities to set targets and timetables to re-
duce its greenhouse gas emissions. For Toronto’s initiative, Henry Lambright 
and his collaborators credited Tony O’Donohue, an influential conservative 
politician who was deeply impressed and concerned by what he learned at 
the World Conference on the Changing Atmosphere in Toronto in 1988. 
The Toronto City Council unanimously adopted three recommendations of 
an advisory committee in January 1990. These declared as a target reducing 
Toronto’s CO2 emissions by 20% compared to 1988 emissions by 2005; autho-
rized a Toronto Atmospheric Fund (TAF) eventually endowed with $23 mil-
lion (CND) to help finance demonstration projects; and created a city Energy 
Efficiency Office to support energy-efficiency improvements in city-owned 
buildings and vehicle fleets and street lighting, and to review new building 
proposals for energy and water use. In addition to O’Donohue’s political 
leadership, climate change action in Toronto was supported by “the long 
tradition of environmental consciousness in the city” and by “widespread 
recognition that economic and other benefits will accrue from initiatives in 
the name of climate change.”238 Thus the precautionary principle and “no 
regrets” were part of the motivation.

Toronto Mayor David Miller was invited to an international climate con-
ference in May 2007 in New York, where he formally announced a new 
plan for Toronto that included a greenhouse emissions reduction target of 
30% by 2020. “Emissions from municipal operations have dropped, but the 
[original] overall goal fell by the wayside,” in part because Toronto, like other 
cities, lacks control over some of its environmental problems.239 Progress in 
Toronto is more apparent in innovative programs; one uses deep water in 
Lake Ontario to cool buildings downtown, for example. Toronto leaders take 
some pride in their innovations and international leadership role. “Key ele-
ments of the ambitious conservation plans proposed for both New York and 
London are direct copies of programs developed in Toronto, according to 
Phillip Jessup, TAF Director. ‘Toronto can shine because we have developed 
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and piloted programs that have been picked up by other cities,’ he said. ‘But 
Toronto can learn as well. There is a lot we can learn from Berlin and some 
other cities.’ ”240

Toronto and many other local initiatives on mitigation are affiliated with 
ICLEI.241 ICLEI was headquartered in Toronto City Hall when it was estab-
lished in 1990 under auspices of UNEP and the International Union of Local 
Authorities to represent local governments in the United Nations. One of 
ICLEI’s early projects was the Urban CO2 Project. In 1991 it involved Toronto 
and 12 other major North American and European cities working together to 
reduce their CO2 emissions.242 The project was expanded into the Cities for 
Climate Protection (CCP) campaign in January 1993. By 2006 CCP operated 
in 27 countries and included 546 local governments with about 8% of the 
world’s urban population (or 243 million people) and about 20% of all urban 
greenhouse gas emission.243 In its 2006 progress report, ICLEI International 
emphasized its original aspiration to organize and influence from the bot-
tom up: “[L]ocal governments engaged with ICLEI are speaking in concert, 
much louder than they could on their own. . . . ICLEI will ensure that we 
speak even louder, to influence other levels of government and to continue to 
prove: Local action moves the world.”244 ICLEI’s “basic premise is that locally 
designed initiatives can provide an effective and cost-efficient way to achieve 
local, national, and global sustainability objectives.”245 ICLEI USA’s office 
elaborated these aspirations in its review of 2006: “Our work targets and im-
pacts the places where most people live, where most energy is consumed, and 
where most greenhouse gas emissions are produced. These are also the places 
where solutions to global warming will be designed, implemented and led, 
city by city, day by day.” An affiliate of ICLEI USA, the U.S. Mayors Council 
on Climate Protection, aspires to have mayors “work together to share best 
practices, develop regional solutions, and inform the federal government 
about effective policies local governments need to keep improving.”246 

In accord with its aspirations, ICLEI has attempted to stimulate the shar-
ing of successful innovations among cities. Most of ICLEI’s 2006 progress 
report described particular programs in particular communities and their 
benefits. Examples included more efficient lights, water boilers, and  timers 
in municipal buildings in Ekurhulni, South Africa; a mandate to cover 60% 
of water heating needs through solar heating in new and retrofitted buildings 
in Barcelona, Spain; a light rail system in Calgary powered by 12 windmills in 
southern Alberta, Canada; and a facility that generates electricity from land-
fill gas in São Paulo, Brazil. Comparable examples of decisions influenced 
at higher levels of government are missing from ICLEI’s  progress report, 
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despite ICLEI’s original aspiration. Beyond cases, it is difficult to evaluate the 
role of Toronto or the CCP campaign in the international network. Among 
other things, measures of greenhouse gas emissions and related benefits 
and costs are seldom standardized, if they are measured at all, and even 
standardized measures are difficult to interpret or explain because outcomes 
depend on multiple supporting factors and constraints that differ consider-
ably from place to place. Information sent out from networks centered on 
Toronto or CCP is only one of many factors that might help explain out-
comes elsewhere. 

However, in 2006 ICLEI International claimed that CCP participants 
over the last 10 years had realized reductions in greenhouse gas emissions 
equivalent to approximately 60 million tons of CO2 per year, or 600 million 
tons for the decade. “Together CCP Campaign participants annually save 
an estimated USD $2.1 billion in associated fuel costs. These savings do not 
take into account other community benefits—like improved air quality and 
public health, new product markets and job opportunities.”247 The recent 
spin-off from CCP, the U.S. Mayor’s Climate Protection Agreement, was 
modeled on the Kyoto Protocol and formalized in June 2005. John Bailey 
of the Institute for Local Self-Reliance conducted a preliminary outcomes 
appraisal based on 10 cities that had signed it. He concluded that “it is un-
likely that more than one or two of our ten cities and quite possibly none 
will reduce their GHG emissions 7 percent below 1990 levels by 2012. Overall 
emissions increases ranged from 6.5 percent to 27 percent from 1990 baseline 
measurements. An exception was Portland, Oregon, which reports a tiny 
0.7 percent increase above the 1990 baseline.”248 Nicholas Kristof was more 
enthusiastic in 2006, especially about Portland. “In 1993, the city adopted 
a plan to curb greenhouse gases, and it is bearing remarkable fruit: local 
greenhouse gases are back down to 1990 levels, while nationally they are up 
16 percent. And instead of damaging its economy, Portland has boomed. . . . 
So it’s time to abandon the old self-defeating notion that curbing greenhouse 
gases is too costly to be effective. Portland and other localities are showing 
there’s plenty we can do inexpensively. . . .”249 

Harriet Bulkeley and Michele Betsill conducted a process appraisal of 
CCP based on six case studies conducted from 1998 to 2002. They concluded 
that CCP had the most impact in Denver, CO, in the United States, and New-
castle, New South Wales, in Australia, where “climate change considerations 
have been integrated into the institutional structure of local government.”250 
CPP had mixed impacts in Newcastle and Leicester, U.K., and limited im-
pacts in Cambridgeshire, U.K., and Milwaukee, WI in the U.S. These impacts 
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depended on multiple interacting factors. Those cited as key were leader-
ship from committed officials and politicians, internal and external funding, 
legal authorities, how the climate change mitigation issue was defined and 
understood with respect to other community interests, and the political will 
to address conflicts among interests.251 Sometimes mitigation was integrated 
with other community interests; sometimes it was co-opted by them. CCP 
had the most impact in those places “that were best able to capitalize on 
both the material and non-material resources offered by the network. For 
example, Denver and Newcastle (NSW) have benefited, financially and po-
litically, from sharing their expertise across the network. Officials in each of 
these cities value the CCP programme not merely as a source of information, 
but also as a vehicle for demonstrating environmental leadership.”252 This 
appraisal tends to confirm the diversity of participation and outcomes at the 
local level in the CCP network. Once again, context matters. 

Clearly, local action on mitigation is no panacea. (Neither is national or 
international action for that matter.) But the sources cited above indicate that 
it can help. And such leaders as Toronto, Denver, Newcastle, and Portland 
represent bodies of experience available to be tapped for other communities. 
Bulkeley and Betsill downplay the role of information in their cases, appar-
ently to correct theoretical expectations in the literature on global environ-
mental governance. But they tend to overlook the practical value of infor-
mation on field-tested mitigation alternatives for other communities as they 
become motivated and able to act. Information alone is not sufficient, nor is 
any other single resource. The lesson appears to be that outcomes depend on 
the interaction of multiple factors in each community, but that networks can 
diffuse knowledge and information that helps expand the range of informed 
choices and motivate decisions and action on the ground. It is not necessary 
for every community to reinvent the wheel. 

Like local communities, some states have taken the initiative on the miti-
gation of greenhouse gas emissions. In the United States, in the absence of 
significant action at the federal level, 42 states had conducted greenhouse 
gas inventories, 30 states had climate action plans under way or completed, 
and 12 states had set targets for greenhouse gas emissions by 2007. “However, 
a smaller but growing number of states have implemented or are creating 
mandatory emission reduction programs.”253 One of the more significant 
is a partnership of nine Northeast and mid-Atlantic states begun in 2003. 
Called the Regional Greenhouse Gas Initiative (RGGI), it would establish a 
cap-and-trade system to limit CO2 emissions by power plants but is expected 
to face legal challengers and has not solved the “leakage” problem: Emissions 
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reductions in RGGI states could be offset by emissions increases in states 
that export electric power to RGGI states.254 Recent reports indicate that 
the system has been expanded to 10 states covering 233 power plants. When 
the cap goes into effect at the beginning of 2009, the total allowed carbon 
dioxide emissions to be auctioned are expected to exceed the plants’ total 
projected emissions.255 

In 2004 California issued regulations to limit the fleet-average greenhouse 
gas exhaust emissions of motor vehicles beginning in 2009. More stringent 
caps each year after that would reduce fleet-average emissions to 30% below 
2009 emissions by 2016. At least 12 states are likely to follow California’s lead. 
But the state’s legal authority to regulate motor vehicle emissions depends 
on a waiver denied by the federal EPA in December 2007, when new federal 
legislation required increases in corporate average fuel efficiency standards 
for cars and trucks. California’s attorney general called the denial “absurd,” 
citing “special topographical, climate and transportation circumstances, 
which require tougher air quality standards than those set nationally.” The 
EPA administrator defended denial of the waiver: “The Bush administration 
is moving forward with a clear national solution, not a confusing patchwork 
of state rules.”256 In 2006 California passed a Global Warming Solutions Act 
(AB 32) that “directs the California Air Resources Board (CARB) to develop 
and implement a statewide program that would reduce the state’s greenhouse 
gas emissions to 1990 levels by 2020.”257 The act gives CARB broad authority; 
it also addresses the leakage problem by covering all electric power con-
sumed in California. Also in 2006 California enacted legislation (SB 1368) 
that eventually will limit, if not effectively prohibit, the use of coal-generated 
electricity in California, provided the legislation survives legal challenges. 
California’s track record enhances its credibility: Per capita electricity use in 
the state was roughly constant, at 7,000 to 8,000 kilowatt hours per capita, 
for 27 years through 2001. For the same period, per capita electricity use in 
the United States as a whole grew 50% to about 12,000 kilowatt hours per 
capita, a rate of about 2% per year.258

According to the Congressional Research Service, “The states’ motiva-
tions may be as diverse as the actions themselves. Some states are motivated 
by projections of climate changes, while others expect their policies to pro-
vide economic opportunities or other co-benefits, such as improvements in 
air quality, traffic congestion, and energy security. Another driver behind 
state action is the possibility of catalyzing federal legislation.”259 Multiple 
interests have been mobilized on behalf of climate change mitigation. An 
interest in catalyzing federal legislation evidently prompted the governors of 
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California, Utah, and Montana to appear in televised ads in November 2007 
demanding that Congress act on climate change.260 Moreover, the possibility 
of a patchwork of different climate change regulations across the 50 states “is 
causing some industry leaders to call for a federal climate change program. 
If Congress seeks to establish a federal program, the experiences and lessons 
learned in the states may be instructive.”261 Thus, both instructive experi-
ence and political pressure can move from the bottom up in a federal system 
that allows states to serve as “laboratories of democracy.”262 Notice also that 
demands for the reduction of greenhouse emissions frustrated within the 
core of the climate change regime do not necessarily dissipate. Sometimes 
they are expressed in state and local initiatives. 

The evolving context also includes voluntary initiatives by corporations 
to mitigate their greenhouse gas emissions and advance other interests at the 
same time. Johnson & Johnson, previously mentioned as a participant in the 
U.S. Climate Change Action Plan, reduced greenhouse gas emissions in its 
plants worldwide, motivated in part by a corporate environmental tradition, 
access to disinterested technical advice on efficient lighting technologies 
from the Green Lights program, and savings in lighting costs realized from 
initial implementation of those technologies.263 British Petroleum, under the 
leadership of Sir John Browne, withdrew from the Global Change Coalition 
opposed to action on climate change in 1996, supported the Kyoto Protocol, 
and then set its own target and timetable for emissions reductions in 1998. 
In 2000 it rebranded itself, shortening its name to BP, marketing itself as 
moving “beyond petroleum,” and adopting an environment-friendly logo. By 
2002 “BP had not just met its target—to reduce its emissions of greenhouse 
gases by 10 percent below 1990 levels—it had exceeded it, done so eight years 
ahead of schedule and with no net economic costs.”264 BP realized a net gain 
of $600 million (USD) from energy efficiency. More recently, Frito-Lay, a 
manufacturer of potato chips, has embarked on an ambitious plan to take 
its huge plant in Casa Grande, AZ, “off the power grid, or nearly so, and 
run it almost entirely on renewable fuels and recycled water.” The concept is 
called “net zero.” “Frito-Lay officials maintain that trying net zero provides a 
hedge, particularly if the most pessimistic predictions about climate change 
and the availability of water and petroleum hold true.” The track record 
supports some degree of confidence: “Since 1999, Frito-Lay has reduced its 
water use by 27 percent and electricity by 21 percent, cutting $55 million a 
year in utility costs.”265 

Corporations and industrial sectors are sometimes called “communities 
of interest” because they are specialized to the pursuit of particular business 
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interests. Functionally, environmental nongovernmental organizations, pro-
fessional associations, and even government agencies with limited mandates 
and jurisdictions also are specialized to the pursuit of particular interests. 
For public policy purposes, these organizations are better conceived as in-
terest groups that cooperate and compete in place-based communities from 
local to global levels. The common interest is defined only for place-based 
communities and depends on the integration of pluralistic interests where 
possible and trade-offs where necessary. Thus, the question is whether or 
to what extent the interests of these groups are aligned with the common 
interests of the communities in which they operate; no single interest, in-
cluding the environmental interest, is equivalent to the common interest. In 
assessing the role of interest groups of any kind addressing climate change 
issues, it is important to distinguish between the proclamation of targets and 
timetables, other goals and projections, and new or modified institutions on 
the one hand and the outcomes realized by such means on the other hand. 
The substitution of symbols (including symbolic action) for actual results is a 
recurring tendency in the evolution of an established regime and exceptions 
to it. But actual outcomes are a better guide to understanding the past and 
shaping the future on behalf of common interests. 

The actions on mitigation reviewed here bring into the picture complex 
realities discounted or overlooked in the mainstream quest for mandatory 
international targets and timetables to reduce greenhouse gas emissions. 
These complexities include the diversity of contexts, the multiplicity of rel-
evant interests in each context, and the variety of policies implemented to 
reduce emissions. Some successful policies have diffused through ICLEI and 
other networks to inform decisions elsewhere. Adaptation to climate change 
is even more complex because there is no equivalent to emissions reduction, 
the quantifiable single target shared in mitigation efforts. 

These complex realities, combined with human cognitive constraints, im-
ply decentralization of climate change science, policy, and decision making: 
Because no one can understand the global problem completely or completely 
objectively—or even come close—it is prudent to factor the global prob-
lem into simpler parts, community by community. In addition, control over 
policy responses to climate change is dispersed among and within nations. 
Decentralization makes it feasible to bring people in local communities into 
the process of evolving better policy responses adapted to their own circum-
stances. In contrast to remote policymakers, they can contribute local knowl-
edge but cannot avoid taking responsibility for the direct consequences of 
their own decisions—short of emigrating to a different community. 
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Moreover, the exceptions indicate that the political will and other re-
sources necessary to address adaptation and mitigation problems already 
exist in niches here and there. These niches can be expected to grow as the 
adverse impacts of climate change become more obvious in more communi-
ties—assuming, as we do, that the impacts projected by mainstream climate 
science turn out to be dependable. 

This chapter has reviewed scientific management, and exceptions to it, in 
the evolution of the established climate change regime. The details indicate 
that scientific management and adaptive governance are different but not 
mutually exclusive approaches to simplifying the complex realities of climate 
change for purposes of understanding and action. Aspects of each can co-
occur in specific examples that closely approximate one or the other of the 
ideal types (Box 1.1). Each of the exceptions on the ground occurs within a 
larger framework of lawful climate-related policies at least national in scope. 
But the mainstream quest for mandatory international targets and timetables 
for emissions reductions cannot avoid the dispersion of control, barriers to 
technically rational policy arising from politics and scientific uncertainties, 
and contested scientific assessments of climate change and its impacts. The 
aspirations of scientific management go a long way toward explaining how 
we arrived at the present disappointing state of affairs. But scientific man-
agement is not an achievement of the regime. The exceptions consistent 
with adaptive governance that have already emerged on the periphery of or 
outside the regime suggest where and how we might go from here to more 
effectively reduce losses from extreme weather events and climate change. 
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This chapter tells the story of Barrow, AK, as a microcosm of things to come 
at lower latitudes, as signs of climate change become ever more obvious 
there. The primary purpose is to harvest a body of experience on climate 
change adaptations for decision makers elsewhere. In the process we also 
illustrate intensive inquiry as proposed in Box 1.1, inquiry centered on a 
single case considered comprehensively and integratively. This brings into 
the picture important details on the ground that must be omitted in the ex-
tensive analysis characteristic of scientific management. In the first section 
we review adaptations in the long history of Barrow and the North Slope 
from the earliest settlers to the eve of rapid modernization in the region. 
This culminates with the story of the great storm of October 3, 1963, the most 
damaging on record and in living memory in Barrow, and the most influ-
ential baseline for policy planning there. In the second section we review 
Barrow’s vulnerability to big storms based on trends in human and natural 
factors, and show how those factors came together in extreme events that 
caused damage in Barrow. The third and final section focuses on various pol-
icy responses to these extreme events in Barrow over the last several decades, 
highlighting both scientific management and adaptive governance. The latter 
includes initial steps toward organizing a network of Alaskan  Native villages 
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to exchange policy-relevant information and influence federal policy from 
the bottom up.1 

As previously noted, climate change is not an issue in Barrow or the 
North Slope; the signs have been obvious for all to see. Ronald Brower, Sr., 
of Barrow recently surveyed the signs that are important for subsistence life 
in the community.2 Because of temperature increases, Brower said, “My ice 
cellar this year had two inches of water. . . . We need to look at alternative 
means of storing our wild-country foods.” Caribou are among the sources of 
wild-country foods adversely impacted. “Normally we get snow at the end 
of August, but this year not until the beginning of October,” he said.” Late-
season rains and the ensuing ice coat freeze the vegetation that caribou need 
to sustain themselves and their young. “The caribou are used to digging in 
snow. Now they have to dig in ice,” Brower said. Once-abundant lemmings 
have decreased dramatically in number, affecting the food chain for other 
wildlife. The positive impacts include growing abundance of species once 
rare in the Arctic. “Now we are catching king salmon in our nets up in Bar-
row. We are catching king crab 40 miles south of Barrow.” But Brower con-
sidered this a mixed blessing. He was concerned that more seafood meant 
more commerical fisheries and state and federal policies to deal with their 
impacts on Arctic villages. Brower was also concerned that more big-game 
trophy hunters meant fewer animals for subsistence hunters who depended 
on them for food. In short, Brower said, “We are experiencing things in one 
lifetime that should take five or six generations. . . . We are making do with 
less (subsistence food) and trying to make the most of it.” Other signs of 
climate change important to modern life in Barrow are considered below. 

As an example of what we call intensive research, this chapter takes a 
bottom-up perspective on larger issues of climate change science, policy, 
and decision making. The details from Barrow cannot be replicated exactly, 
even in other Native villages on the North Slope coast of Alaska. But deci-
sion makers elsewhere can capitalize on various similarities that have been 
observed in other local communities and can be expected to emerge else-
where. As signs of climate change become more obvious at lower latitudes, 
Barrow is one body of experience on which to build. With Norman Chance, 
author of an ethnography of development in Arctic Alaska, we believe that 
“the initial step in solving large problems [involving the whole of humanity 
and its future] is to break them into more manageable units in the context of 
particular historical circumstances. Once these elements are grasped more 
clearly, then the various parts can be rejoined and the whole issue seen with 
greater understanding.”3 In this frame of reference the details in Barrow, 
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complex relationships among them, and similarities with other local com-
munities may expand the range of informed choices and decisions for poli-
cymakers concerned about climate change elsewhere. 

Historical Contexts

Recent and impending adaptations to climate change by people in Barrow 
are best understood in the context of their ancestors’ responses to interact-
ing challenges in the region from the earliest times. In addition to climate 
change, the interacting challenges include changes in the raw materials 
available in the natural environment and changes in population, indigenous 
group relations, colonization, and modernization in the human environ-
ment. This section constructs the context from the earliest times through 
the colonial era culminating with the great storm in 1963. 

Explorations and Adaptations

The first Americans crossed the Bering Strait by land or sea at least 12,000 
years ago (Fig. 1.2). To them, according to Norman Chance, “the momen-
tous crossing between Siberia and Alaska, occurring gradually over many 
generations, was simply an exploration of new hunting territory and nothing 
more.”4 But little is known about them from the few Paleo-Arctic archaeo-
logical sites that have been found. Studies in several disciplines suggest that 
“the ancestors of present-day Alaska Natives can be traced to two migra-
tions occurring 10,000 to 5,000 years ago.” The first was basically an inland 
population that “moved widely through the interior and northwest coast 
of British Columbia early in the postglacial period. A second, maritime-
oriented group arrived later, perhaps 7000 to 6000 years ago.”5 This second 
group diverged into Aleut and Eskimo sometime prior to 4,000 years ago 
when the archaeological record becomes clearer. Specialized adaptations of 
the Eskimo to local ecologies included the Ipuitak, the Old Bering Sea, and 
the Birnirk cultures. The people of these cultures “resolved many problems of 
subsistence,” allowing them “to devote increasing amounts of time to devel-
oping the technical and artistic skills for which they became known.”6 They 
constructed small semisubterranean houses that retained heat efficiently. The 
cold-trap entrance led down into a long underground passage that turned up 
to a trap door in the floor of the dwelling; the construction was supported 
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by whalebones and covered with sod, and it was adapted to temperatures as 
low as −50°C in winter. “As their technical skills increased, they modified 
their clothing, allowing them to remain out-of-doors for longer periods.”7 
Caribou hides with hollow hairs were especially good insulators for retaining 
body heat. They also developed a complex hunting technology known for its 
flexibility, adaptability, and openness to innovations. 

As early as 2,000 years ago, camps existed on the North Slope coast. This 
coastal region is predominantly low-lying, wetland tundra, dotted by numer-
ous thaw lakes. Offshore islands and shoals moderate the local influence of 
polar pack ice on the coast. Most of these islands are sand and gravel barrier 
islands bounding shallow lagoons, while others are relics of earlier coastal 
retreat processes and lie farther offshore. The islands, and the mainland coast 
where unprotected by islands, have always been subject to considerable ero-
sion by wave action. Among the camps on the coast was Ukpeaġvik, the Iñu-
piaq name for “the place where we hunt snowy owls,” located on the bluffs at 
the southern edge of present-day Barrow (Fig. 3.1). (Barrow was settled much 
later, in the colonial era, on lower ground for easier access to ships.) Down 
the coast from Ukpeaġvik were other important prehistoric sites including 
Ulġuniq (or Wainwright) and, at the western end of the North Slope coast, 
Tikigaq (or Point Hope). Up the coast about 16 km from Ukpeaġvik on the 
Point Barrow sand spit was Nuvuk, now abandoned and vulnerable to ero-
sion. At the base of that spit was Pigniq, where summer hunting camps exist 
today.8 Pigniq is considered the type site, or model, of Birnirk culture.

“Beginning with the Birnirk peoples (ca. A.D. 400–800) up to the pres-
ent, whaling has been the focal point of local people’s subsistence pursuit on 
Alaska’s Arctic coast from Point Hope to Point Barrow.”10 Other aspects of 
culture in this coastal region were adapted to sustain the whaling orienta-
tion; this is the main point of Glenn Sheehan’s monograph, In the Belly of 
the Whale, which we rely on here. The Birnirk peoples were sparse, mobile, 
and dispersed in the interior and along the coast. They began the whal-
ing orientation in suitable locations by developing technology to increase 
the harvest, including more efficient large umiat (boats) and smaller qayaqs 
(kayaks) made with skins carefully sewn together.11 However, they lacked the 
concentrations of people necessary for consistently successful whale hunts. 
After an initial strike, an injured whale was more likely to escape from a few 
whaling crews than many, and landing and butchering a whale still require 
the cooperation of many people. Some Birnirk people incorporated whal-
ing into their subsistence way of life without modifying that way of life ap-
preciably. Others concentrated on other game, and some left no evidence of 
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whaling at all. Around A.D. 800, small groups of more mobile Thule began 
to emerge and succeeded the Birnirk roughly a century later. “Differences 
between Birnirk and Thule are that Thule invariably made use of whales, 
Birnirk did not always, and Thule peoples appear to have been more numer-
ous.”12 The Thule shared “the same language, the same world view, [and] 
the same cultural preconceptions” but differed through adaptations to their 
local environments.13 

More dependent on whales for subsistence, the Thule were also more con-
sistently successful at whale hunting. Their growing population supported 
more crews to improve the local whale harvest, but also increased competi-
tion for limited local resources including whales and other game species. By 
A.D. 1000 this competition helped motivate the Thule to expand their range 
thousands of miles eastward along the coast into Canada and Greenland, 
much like their ancestors expanded their range from Siberia across the Ber-
ing Strait. Expansion also was encouraged by the pan-Arctic climate warm-
ing that occurred about the same time as part of the medieval warm period. 
During that warming, “The Atlantic and Bering Sea bowhead [whale] popu-
lations may have mingled in expanded summer feeding grounds, provid-
ing good hunting in most coastal areas.”14 However, “Around A.D. 1200, the 
climate deteriorated, becoming cooler and more modern. Whale hunting 
became impractical over most of the Thule’s geographic range.”15 Cooling 
left more summer ice floes that interfered with open ocean hunting in several 
ways: by restricting whales’ summer feeding grounds, by providing barriers 
for protection from whaling crews, and by making hunting more dangerous 
for crews. Cooling also restricted lead hunting geographically in the spring 
when whales concentrate in open leads—cracks in sea ice—as they migrate 
to summer feeding waters. “Although leads generally parallel the entire coast, 
they only approach land and landfast ice closely and predictably near points 
that jut into the ocean and affect current flow. Whaling was now confined to 
these places.” Moreover, “As cooling progressed, the formerly long hunting 
season was confined to the time it took the migration to pass any one point. 
Scheduling was critical as hunters had to be present at particular times in-
stead of hunting opportunistically through an extended whaling season.”16

Forced to adapt to changing conditions, descendants of the Thule in 
Alaska evolved a more complex social structure to sustain the whaling ori-
entation. One adaptation beginning around A.D. 1200–1400 was settlement 
in large permanent villages at Point Barrow, Point Hope, and other points on 
the Alaskan coast where migrating whales concentrated in accessible open 
leads in the spring. With permanent settlements, people began to centralize 
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ice cellars for storage of harvests once scattered among camps. “Whaling 
gave a permanent food surplus, but over time other vital game-derived ma-
terial became relatively less available locally as populations grew. At some 
point, people could only increase supplies of raw materials by gaining access 
to resources outside local catchments.”17 Thus, another adaptation was trade, 
primarily with caribou hunters inland but also coastwise trade for raw mate-
rials from walrus, seals, and other marine species distributed unevenly along 
the coast. Trade supplied coastal villages with “hides for lines and covers, 
and ivory and bone for hunting gear”; it also supplied inland caribou hunters 
with “oil for eating, lighting, heating and preservation, as well as meat and 
blubber for eating.”18 Without trade, a single failure of the annual caribou 
hunt could jeopardize the survival of these small inland groups. Similarly, 
coastal villages concurrently became more dependent on inland caribou 
hunters, and more specialized: “Relying upon trade rather than their own 
caribou hunting put them under obligation to trading partners and made 
them dependent upon them. At the same time, trade supported the primary 
whaling subsistence focus by freeing time that otherwise would be diverted 
to inland hunting.”19 Trading relations included other Native peoples over a 
vast area. Chance notes that trade fairs occurred east of Ukpeaġvik during 
summer months at the mouth of the Colville River (Nuiqsut) and on Barter 
Island where the village of Kaktovik is located.20

Another adaptation was a more complex decision-making structure than 
the earlier egalitarian structures. The whaling crew captains (umialit in the 
plural, umialik in the singular) owned and distributed the huge whaling 
surplus, the basis of the growing trade network.21 Distribution of the whaling 
surplus to crew members also sustained the voluntary support necessary to 
keep crews intact. But personal leadership qualities also helped increase the 
surplus available.22 “Given the importance of a successful hunt, choosing 
the most knowledgeable individual to lead the effort was far more effective 
than limiting the selection to a member of one’s family. Once harvested, 
the game was divided among individual participants” in the hunt, and then 
redistributed within their families.23 Some whaling captains eventually capi-
talized on their wealth and power to expand control beyond the hunt and 
their crews. They increased their power through ceremonial centers (qargich 
in the plural, qargi in the singular). Archaeologist Glenn Sheehan led the 
very first excavation of a qargi, at Mound 34 in Ukpeaġvik; his monograph 
emphasized its whale symbolism and whalebone structure. “Eskimo whalers 
entering the qargi were entering the belly of the whale figuratively, and to the 
best of their construction techniques, literally.”24 Sheehan also summarized 
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its significance in the communal life of permanent settlements: “Work, re-
ligious and social activities came to be focused upon a place and a role, the 
qargi and the umialik. More food was distributed for a longer time of each 
year by umialik. New elements of social control were manifest: communal 
religion took a permanent physical locus and role; redistribution gained 
extra-familial aspects and the traditionally flexible definition of family was 
stretched to help larger groups remain cohesive; retribution passed beyond 
the polity and became warfare; more labor was directed for longer periods 
of time; and more free time and socialization fell under the direct overview, 
if not oversight, of the religious/political leaders.”25 

After about A.D. 1400, as the population of permanent coastal villages 
continued to increase, “Whaling continued to provide a food surplus. . . . 
However, the supply of various non-whale game species within easy travel 
distance of each village was limited. Demand for raw materials, most of 
them game-derived, outstripped local village game catchments.”26 Further 
expansion of trade apparently was insufficient. To obtain more raw materials, 
people moved out to settle permanent daughter villages in outlying coastal 
areas but returned to the main village for spring whaling. “Relations were 
strong from one whaling village to another, between each whaling village 
and its daughter settlements, and between whaling villages and the caribou 
hunters of the interior.”27 But territorial expansion eventually brought them 
into conflict, and the whaling captains who were increasingly in control 
engaged “in political relations with other groups that extended to large scale 
warfare.”28 Indigenous warfare significantly decreased the population after 
about 1700; one major village was abandoned about that time, for example, 
and Tikigaq (Point Hope) lost many people early in the nineteenth century. 
Just prior to European contact on the North Slope in 1826, “Eskimo whalers 
lived in sedentary villages of from 300 to 600 people, with up to 1300 more 
in the supporting region around each village.”29 Following contact, newly 
introduced diseases decreased the population and perhaps the need for in-
digenous warfare, which ceased shortly thereafter.30

In any case, conflicts between large permanent settlements, like conflicts 
within them, were tempered by older kinship linkages including comarriage 
(spouse exchange) and adoption (baby exchange) and by older coopera-
tive economic linkages including trading, hunting, and sharing the subsis-
tence harvest. The economic linkages were based on mutual dependence, 
as Chance explained in the case of sharing: “When a local family had little 
food and a neighbor had more, a request for assistance would carry more 
weight if the one without had been generous in the past. Thus, in times of 
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need, sharing across family lines was common, each local family knowing 
it could count on another’s offer of surplus food when the occasion arose.”31 
According to Robert Spencer, the primary principle of North Alaska Eskimo 
culture was the obligation of the individual to cooperate both with kin and 
within the hunting group or crew, “a body working together under the ban-
ner of an umealiq and pledged to the concerted activity of the hunt, whether 
on the sea, for whale, walrus, or ugruk [seal], or inland, in the intensive 
caribou drive and impound.”32 Similarly, in Chance’s assessment, “For the 
Iñupiat prior to their encounter with the West, people rather than things 
were the crucial resource.”33 

Contact and Colonialism

The first significant contact with Europeans on the North Slope occurred 
in August 1826 when Thomas Elson and William Smythe from Capt. F. W. 
Beechey’s mapping expedition arrived in Ukpeaġvik. They named the place 
after Sir John Barrow of the British Admiralty. In his journal Beechey noted 
the results of the extensive trade network among Eskimos: “The inhabitants 
of Point Barrow had copper kettles, and were in several respects better sup-
plied with European articles than the people who resided to the southward. 
. . . The copper kettle in all probability came from the Russians”34—no doubt 
indirectly, through a series of trades with Eskimos to the south. Direct con-
tacts were sporadic for a few decades. Then in July 1848 the Yankee bark 
Superior sailed through the Bering Strait and into the Chukchi Sea off the 
west coast of the North Slope. There it found the Iñupiat in umiat apparently 
eager to trade, and large numbers of bowhead whales that were more profit-
able than smaller right whales and sperm whales. This was a major discovery 
for the Yankee whaling industry at its height, supplying oil for a variety of 
uses and baleen for buttons and corset stays. Demand for these products was 
subject to changing fashions and substitute products, including crude oil 
discovered in Pennsylvania in 1859. Commercial whaling in other oceans had 
already impacted whale stocks in the Arctic in the early 1850s, when Capt. 
Rochfort Maquire of the H.M.S. Plover overwintered in Barrow. To maintain 
profits amid declining stocks, Yankees hunted whales more aggressively and 
turned to walrus, which were decimated by the early 1880s. Whaling ships 
became a familiar sight on the North Slope, but “the first whaling ships 
visited Barrow in 1854 and next ones did not visit for another 15 years.” “By 
about 1870, whalers and traders began to deliberately and frequently contact 
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villagers.”35 The first to settle in Barrow was a Yankee whaler, Charles Brower, 
who arrived in 1886 and established the first store in 1893. Brower’s Café still 
stands near the beach in what is now called Browerville.36 

The Iñupiat Eskimos traded whalebone, caribou meat, and fur clothing 
for ammunition, lead, flour, black tobacco, molasses, and whiskey, which 
“disrupted and demoralized village life.” They also found paid employment in 
various capacities. But contacts with outsiders decimated the Iñupiat popula-
tion. According to Chance, “Some observers blamed the effects of alcohol 
brought to the villages by traders, but a more realistic explanation focused on 
the loss of sea mammals by a Native population with limited other resources 
on which to draw. Overhunting by Natives supplied with rifles by Americans 
and the British was similarly responsible for a severe decline in the Western 
Arctic caribou herd.  .  .  .”37 Disease from contacts took its toll along with 
starvation. “In 1900, more than 200 inland Iñupiat trading at Point Barrow 
died of influenza following the visit of a whaling ship. Two years later more 
than 100 Barrow Iñupiat perished in a measles epidemic.” In addition, “more 
than one-third of the town’s 600 Native population died within a week” after 
arrival of the Spanish flu pandemic of 1918.38 Thus, Barrow and other coastal 
villages failed to maintain population, despite in-migration from inland Iñu-
piat who depended on whaling and shared the whaling orientation.39 But 
commercial whaling in the Arctic died out by World War I, as prices paid 
for whale products declined, reflecting changes in fashions and competition 
from substitutes in world markets. 

Meanwhile, in 1867 the U.S. government bought Alaska from Russia for 
$7.2 million “without consulting the original occupants of the region or ob-
taining title through purchase or treaty. . . .”40 They became subject to U.S. 
laws and regulations, including those pertaining to Native Americans at 
lower latitudes. The plight of the Iñupiat and interests in “civilizing” and 
assimilating them prompted coordinated actions by missionaries and the 
U.S. Bureau of Education, the agency given jurisdiction. To replace depleted 
caribou and “instill a new entrepreneurial spirit” the Bureau established a 
program that initially loaned and later gave reindeer to Native Alaskan ap-
prentices.41 The apprentices were provided with food, clothing, housing, and 
instruction as their herds increased; at the end of the apprenticeship they 
were expected to sell surplus reindeer meat to support their families. The first 
reindeer were imported by U.S. government agents to supply whalers ma-
rooned in the Barrow area in 1897–1898, but 125 of the reindeer were turned 
over to villagers at a time when they were interested in alternatives to the 
declining whaling industry. Reindeer flourished with little competition for 
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forage from depleted caribou herds, but the caribou eventually came back on 
their own. Nearly all the Barrow reindeer were lost by 1939. The government 
tried again in 1943, borrowing more reindeer from another village. However, 
“By 1952, the last of the remaining Barrow reindeer had disappeared. Similar 
losses were reported at other reindeer herding villages on the Slope.”42 

Ill-advised changes in management figured in the program’s demise. The 
consolidation of individual herds into a central herd with corporate manage-
ment motivated dissatisfied herders to “lose” many animals before consoli-
dation. The cancellation of wages for apprentices reduced their dependence 
on government but also contributed to decline and loss of reindeer herds. 
Having learned to expect compensation for their labor from whaling ships 
and other outsiders, apprentices did less herding without wages. This al-
lowed reindeer herds to become wilder, easier prey for wolves, and scattered 
beyond their home ranges. Owners also left herds unattended to continue 
hunting and to trap foxes around remaining herds when prices for pelts were 
relatively high before and after the Great Depression. Animals from the mix-
ing and interbreeding of reindeer and caribou were fair game for hunters, 
despite questions of ownership. Basically, the program itself seems to have 
been ill conceived and inconsistent with realities on the ground. According 
to Chance, “on the North Slope, which had no market for reindeer meat, 
the hoped-for entrepreneurial self-reliance was simply not possible. Instead, 
reindeer herding was viewed by the Barrow and other North Slope Iñupiat 
largely as an extension of their earlier subsistence hunting practices.”43 To-
ward the end of the program, reindeer herding had difficulty competing with 
an increasing number of jobs that paid cash in Barrow. 

Meanwhile, missionaries arrived on the North Slope in 1890. Their inten-
tion was “to replace Iñupiat religion with a more humane Christian one and 
to restore a moral basis for a society that [missionaries] saw as defiled and 
demoralized by whalers and traders.”44 In Barrow, the Presbyterian mission 
operated the government school for Native children for the first four years, 
supervised the reindeer apprentice program for the federal government until 
1904, and provided medical care and staffed a clinic that was transferred to 
the Indian Public Health Service in 1936. “There is no question that the offer-
ing of such educational, medical, and economic services helped considerably 
in converting the Iñupiat to Christianity.” Conversion also was assisted by 
resymbolizing the hostile spirits in Native fatalism as the devils in Christian-
ity and by cultivating hope of relief from them through miracles, song, and 
prayer. One observer found in 1908 that “almost every Iñupiat he met along 
the northern coast had become converted to this ‘nativized’ Christianity.” 
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But the influence of missionaries also had adverse consequences for con-
verts’ traditional culture. Wooden structures were promoted as cleaner and 
more hygienic than sod houses, but they were draftier and more difficult to 
heat; they depended on scarce driftwood for fuel. Keeping the Sabbath, a 
substitute for traditional taboos, reduced the time available for fishing and 
hunting, especially during the six-week spring whale hunt in Barrow. This 
reduced the collective harvest, weakened the pattern of community-wide 
sharing, and encouraged people to buy food in the cash economy.45 Eve-
ning church meetings at the missionary were considered morally preferable 
to Native dancing and unsupervised young people at qargich, which were 
suppressed by missionaries. Church-sanctioned and government-legalized 
marriages increased criticism of traditional marriage and divorce, which 
were more flexible. Patriarchical church teachings altered the role of women: 
“Once an active co-partner in subsistence, sharing, and socialization, Iñu-
piat women found that under the banner of being good wives and moth-
ers, they carried considerably more household responsibilities and had far 
fewer freedoms than previously.”46 Similarly, outside influences altered the 
socialization of Iñupiat youth: “Before the arrival of school teachers and 
missionaries, Iñupiat socialization was largely focused on learning how to 
survive. A child’s education entailed continual observation mixed with regu-
lar instruction tempered by practical experience.”47 With the Organic Act 
of 1884 the federal government sought to assimilate Alaska’s Iñupiat youth 
through education, but the effort was less pronounced on the North Slope 
where there were fewer alternatives to subsistence hunting.48 Even in the 
1950s, “new teachers were encouraged to change cultural practices . . . and 
promote in their place new forms of behavior and thought more conducive 
to life in a civilized society.”49 This included instruction in English only; 
punishment for using Iñupiaq words in school was resented.

Meanwhile, government jobs in construction and maintenance attracted 
Iñupiat from villages across the North Slope to Barrow. In 1944, the federal 
government constructed an airstrip several miles northeast of Barrow to 
support the U.S. Navy’s plans to explore for petroleum in the area. Near the 
airstrip the Navy built a large construction camp as a base of operations 
in 1946; it evolved into the Naval Arctic Research Laboratory (NARL).50 
Government employment opportunities also included the radar station con-
structed nearby early in the Cold War, part of the Distant Early Warning 
(DEW) Line. Iñupiaq elder Kenneth Toovak, for example, recalled govern-
ment employment as a young man operating a bulldozer on the beach to 
remove gravel for various building projects. A young nurse from Seattle sta-
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tioned in Barrow, Grace Redding, recalled that most of the employment was 
at the camp, the Weather Bureau, the Bureau of Standards, other agencies, 
and the schools and hospital. “In ’58 it was really a very primitive village,” 
she said.51 The population of Barrow had increased from 363 in 1939 to 951 in 
1950, and to 1,314 in 1960.52 In February 1963 local support for modernization 
had proceeded far enough that the Barrow City Council informed U.S. Sen. 
Ernest Gruening by letter that Barrow residents desired “assistance in a step-
by-step improvement plan in the present village location, the realignment of 
houses, the establishment of well-defined streets and alleys, and the laying 
out of sewage, gas distribution lines, and power lines.” They requested his 
help in expediting a town-site survey by the Bureau of Land Management. 
That survey was completed later in the year, just after the great storm of 
October 1963, according to a story in the Tundra Times in December 1963. 
The headline proclaimed, “Improvements Coming to Barrow; but Eskimos 
Will Keep Independence.”53 

“Still,” in Chance’s assessment of the period immediately following World 
War II, “while some Iñupiat were becoming affluent [in these government 
jobs], most continued to rely on hunting and fishing to supply their basic 
dietary needs.”54 In Sheehan’s assessment, subsistence hunting and fishing 
were among the earlier cultural forms that were not displaced by the emer-
gence of more complex forms under the powerful umialit and their quagich. 
The more complex forms were constructed on the earlier ones as adaptations 
to increases in Iñupiat population and related changes; they largely disap-
peared after the population was decimated through outside contact.55 By the 
time Robert Spencer conducted his field work in Barrow in 1952 and 1953, 
and before new archaeological data became available, any remnants of the 
complex forms were difficult to perceive. Thus, he emphasized survival of the 
earlier forms and concluded that “much more of the aboriginal patterns of 
life remained than was expected. . . . Money and modern industrialized tech-
nology, it is true, had made inroads and changes: both modern education 
and Christian missionizing had effected modifications of some patterns.” 
However, “The Eskimo of North Alaska had solved the problem of living 
together by establishing a strong cooperative kinship bond. This remains, 
despite the collapse of some other social forms, and . . . continues to provide 
the keystone of the social structure, a nuclear point around which all other 
institutional aspects constellate.”56 In 1958 Harold Kaveolook put it more 
succinctly: “We always try to help each other. That is the Eskimo way.”57 

The story so far demonstrates that the Iñupiat survived and adapted to 
an unforgiving environment for centuries before the arrival of Europeans, 
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Americans, and modern science and technology on the North Slope. They 
relied instead on continuous detailed observations of themselves and their 
changing environments, and the accumulation of knowledge and insight 
from those observations. This exemplifies “the science of the concrete.” 
Anthropologist Levi-Strauss considered it “no less scientific and its results 
no less genuine [than the exact natural sciences]. They were achieved ten 
thousand years earlier and still remain at the basis of our civilization.”58 In 
addition, the Iñupiat were pragmatic. They incorporated Western technolo-
gies and ideas selectively, according to what served their own needs. At the 
same time they sustained their older cultural forms, including the whaling 
orientation, family and kinship ties, and sharing the harvest. But they lost 
the more complex forms organized around the powerful umialit and their 
quagich. 

In the most charitable interpretation, colonialism in the Arctic was inhu-
mane even when well intentioned. The imposition of outside practices from 
the top down was often ill informed, inept, and destructive. Remnants of this 
early history continue to influence contemporary events.

The Great Storm

The great storm of October 3, 1963, was another challenge to the survival 
and well-being of people in Barrow. As noted, it is still the most damaging 
on record and in living memory in Barrow, even though it did not produce 
record winds at Barrow. The story is worth telling in some detail. Among 
other things, it shows how an understanding of losses depends on a com-
prehensive array of interacting factors that cannot be reduced to weather, 
climate, geography, geology, or human factors alone. It shows the priority 
of protecting family, friends, and other people in emergency responses to a 
disaster, the importance of improvisations in protecting them, and the ben-
efits of reserves, redundancies, and outside assistance in expediting recovery. 
However, such generalizations do not capture the storm as experienced by 
survivors, some of whom still participate in local decisions to reduce storm 
damage.

The great storm originated as a low-pressure system along the Arctic front 
over Siberia around 145.6°E longitude late on October 1. Over the next 24 
hours it traversed Siberia to the coast of the East Siberian Sea and continued 
northward over the Arctic Ocean on a track typical for such systems. How-
ever, shortly after 9:00 P.M. (all times Alaska Standard Time) on October 2, 
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the storm turned eastward, steered by a strong flow in the upper atmosphere 
known as the jet stream in both popular and scientific circles. It began to 
deepen rapidly, reaching a central low pressure of an estimated 976 millibars 
(mb) at 11 A.M. on October 3 while located in the Beaufort Sea around 490 
miles north of Barrow. At this time, the winds at Barrow had already shifted 
from southerly to westerly and were reaching 40 miles per hour, with gusts 
recorded up to 60 miles per hour. The depression continued to intensify as 
it tracked eastward and the winds at Barrow turned west-northwesterly.59 

The strongest winds at Barrow were reported between 1:00 and 3:00 P.M. 
on October 3 with gusts possibly as high as 75 or 80 miles per hour. The 
highest official observation from the National Weather Bureau (now the 
National Weather Service) was 55 miles per hour for wind sustained for one 
minute. These extreme winds were reinforced by a strong Aleutian high to 
the south with a central pressure of 1030 mb. Between 3:00 and 4:00 P.M. 
wind strength at Barrow started to diminish, but the low-pressure system 
continued eastward and may have reached its maximum intensity in the 
Canadian archipelago early on October 4. (Reports differ on the later stages 
of the system.) As the cold sector of the depression passed over Barrow, it 
produced a blizzard during the next few days. Guy Okakok, then the Tundra 
Times correspondent in Barrow, wrote that “I am 60 years old now . . . and I 
have never seen the winds as strong as we had that day on October 3. High 
winds and high water everywhere.”60

The long fetch, or open water, to the north allowed these winds to build 
up a storm surge and extensive wave action. The fetch was about 350 miles 
from the shore at Barrow to the area where the Arctic Ocean was at least 
50% covered by ice. Greater concentrations of sea ice are known to dampen 
the generation of wind-driven surge and waves; the extent of any moderat-
ing effect from the lesser concentrations of ice floating below the storm is 
unknown.61 In any case, the sea level at Barrow started to rise around 5:00 
A.M. on October 3. Seawater covered the runway at NARL and contaminated 
the freshwater lake by 10:00 A.M. The peak occurred between 2:00 and 4:00 
P.M. with water as deep as 3 feet in some locations and currents that were very 
strong and dangerous. Based on the reported water depth, still water lines, 
and beach elevation, this translates to a storm surge of 12 feet. The unusual 
height of the surge was caused primarily by the long duration of the strong 
northwesterly winds. The long fetch allowed the formation of waves on top 
of the storm surge that could have reached as high as 15 feet.62 In a nearly 
contemporary account, Pedro Schafer described the storm as “unique in its 
violence and consequences. No such disastrous event has been mentioned 
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either in the records of the observatory at Barrow, dating back to 1901, or in 
the tales of the local eskimo population.”63

The storm surge and wave action caused extensive erosion of the shore-
line and flooding of near-shore areas in and around Barrow. The storm 
“moved over 200,000 cubic yards of sediments, which is equivalent to 20 
years’ normal transport,” according to geologists James Hume and Marshall 
Schalk.64 They compared the estimated sediment transport during the storm 
surge on October 3 with the accumulated transport during the years 1948 
to 1962, a period that included another major storm in 1954. The result of 
sediment transport was shoreline retreat, leaving steeper and higher eleva-
tions in cross sections of land perpendicular to the beach. They estimated 
that the bluffs on the southwest edge of Barrow retreated as much as 10 
feet during this storm, exposing large masses of permafrost to thawing. The 
permafrost subsequently thawed, causing further shoreline collapse. As a 
result the shoreline retreated as much as 33 feet in some parts of the bluff, 
according to estimates based on aerial photographs.65 Thawing permafrost 
destabilizes Arctic shorelines and makes them more vulnerable to both nor-
mal and storm-induced sediment transport. 

Because of coastal geography, flooding from the storm surge and waves 
was more extensive several miles northeast of Barrow around NARL (or 
the camp) and the nearby Distant Early Warning (DEW) Line radar station 
(Fig. 3.2). In the spring of 1964 Hume and Schalk reconstructed the extent 
of flooding by surveying the line of debris frozen in place immediately after 
the storm, and drew on eyewitness accounts of flooding at NARL. They 
concluded that “[n]ear the Camp, the water flowed over the beach and down 
the back slope into the Camp area. A temporary lake was created which had 
an elevation of 9.2 feet above sea level. The lake extended about ¾ of a mile 
inland directly behind the Camp.” The depth of this temporary lake ranged 
from about 1 to 3 feet. It might have been deeper if erosion had not created an 
outlet to Elson Lagoon farther to the northeast. Most of the spit surrounding 
the lagoon from NARL to Point Barrow and Plover Point was flooded. “Areas 
near the village [of Barrow] were not flooded as badly because the beaches 
there are backed by higher tundra.”66 

Normal weather reports from Soviet Siberia did not reach Barrow be-
cause of poor radio propagation during the several days prior to the storm’s 
arrival, according to the Tundra Times. The editor, Howard Rock, reported 
that “[t]he great storm that staggered Barrow on October 3 happened so 
suddenly that even the weather bureau did not have an idea it was com-
ing. There was no warning, which meant, the people of Barrow had to do 
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some quick thinking to save themselves during the onslaught.” Remarkably, 
no deaths and only one serious injury were reported. The injury occurred 
when “[t]he wind hit a pile of sheet metal and they took off like kites. One 
of them slammed into Lawrence Ahmouak [now spelled Ahmaogak] and 
knocked him unconscious. . . . He was the only casualty among some 1350 
people living in Barrow.”68 Nevertheless, several close calls were reported by 
Tundra Times correspondent Guy Okakok. “If Leo Kaleak had waited two 
more minutes when he tried to reach the house which stood on the highest 
ground, he said he would have been washed out to sea. Visibility was very 
bad in the storm and he almost got lost. Also Claire Okpeaha, 70 years old, 
was knocked down by a wave and he was rolled over and over in the water. 
His grandson saw him and grabbed him just in time as he was being carried 
out to sea. He then dragged his grandfather into the house.”69

Correspondent Okakok and his family also had close calls. Like the 
Weather Bureau, he did not expect the storm. He reported, “Early that morn-
ing, October 3, when we woke up around 6:30 A.M., the weather wasn’t too 
bad. After we had our breakfast, my wife and I went across the lagoon fight-
ing through and against the wind” to the local hospital where he worked.70 
They left several children at home. But the storm had picked up by 9:00 
A.M. when “a neighbor noticed the door of the house opening, then shut-
ting quickly as high seas pounded against the house. The neighbor, realizing 
somebody must be in the house, waited for a break in the storm, then ran 
over and found the children . . . wanting to come out, but afraid to leave.”71 
Okakok reported that while he was at work his wife “came running to tell me 
that they could see big waves splashing over buildings. I didn’t say a word to 
anyone. I went out and started to run toward my home. My children were 
in the house.”72 

After crossing back over frozen Isatquaq Lagoon, which was already 
flooded, he asked about his children. They were safe at Betty Kignak’s house 
nearby. Okakok struggled over to his house, where big waves had been 
splashing against the north wall, to sack up the children’s clothes. “While 
I was collecting the clothes a wave came through the door. All at once the 
water was up to my knees. As soon as the water dropped I opened the inside 
door. . . . Before I could let go my hands from our door knob, [a] second 
strong wave came in and pushed me to the stoves. The house was now half 
full of water. I couldn’t wait any longer and I walked through the water and 
went out. I couldn’t do anything so I watched. While I was watching a great 
strong wave came over and knocked down my walls. Stoves, fuel, food, and 
clothes scattered all over. What I could save, I saved but lost the children’s 
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clothes, food, range and heater.”73 Okakok was given shelter, hot coffee, and 
dry clothes at Betty Kignak’s house next door. There he heard by radio that 
a Caterpillar and another heavy vehicle would be sent over to rescue people 
from Browerville and take them across the outlet of Isatquaq Lagoon to 
higher ground in the main part of Barrow. After the Okakok family was 
rescued, they were given supper at the school, a place to stay overnight at 
the Presbyterian church, and clothes. “I will never forget those people who 
had done so much for us,” Okakok reported.74 Other storm victims also were 
treated kindly. Howard Rock later observed, “When the storm abated, about 
200 Eskimos were left homeless. Except for three families that were housed 
in a church, all of the storm victims were quickly taken in by relatives and 
friends.”75 Here is another echo of the sharing tradition.

Less was recorded about immediate threats to life and limb northeast 
of Barrow at NARL and the construction camp where flooding was more 
extensive (Fig. 3.2). The laboratory’s monthly progress report for October, an 
eyewitness account quoted by Hume and Schalk, noted that electric power 
was shut off to prevent fire before the storm peaked in midafternoon on Oc-
tober 3. During the peak, evacuation of the women and children to Barrow 
had been blocked after a timber bridge washed out and additional parts of 

Fig. 3.3. View from hospital across flooded Isatquaq Lagoon to Browerville during the 
Great Storm. Photo: Grace Redding.
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the coastal road were badly eroded. “All women and children were evacuated 
from the Camp to the DEW line site. Most of the damage in the area oc-
curred at this time. The force of the current through the camp was so strong 
that only Cats could safely be driven through the streets.”76 Even so, a weasel 
and a D-4 Caterpillar were sunk trying to rescue a wolf, two wolverines, and 
three foxes, all of whom drowned early in the peak period. 

More property was exposed to flooding at the camp than in the village 
of Barrow, which was still in the early stages of development as a modern 
community in 1963. Consequently, property damages to government instal-
lations at the camp were greater, although estimates varied in the immedi-
ate aftermath of the storm. As repairs were being made, Hume and Schalk 
reported that actual costs were close to estimates of $3 million in damages 
to government installations and $250,000 in damages to the village. In ad-
dition to coastal-road damage, they listed as “major damage” to the camp 
“contamination of the water supply [in Fresh Lake northeast of the Camp], 
destruction of 70 per cent of the airstrip [at NARL], and loss of 6 buildings, 
two with scientific equipment. Supplies and stores were floated away and 
damaged by salt water. .  .  . In addition, the foundations of almost all the 
buildings were eroded, a process which usually resulted in structural dam-
age. Three buildings, one a large quonset, were actually floated away. In all 

Fig. 3.4. House in Barrow destroyed during the Great Storm. Photo: Grace Redding.
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likelihood, more buildings would have been rafted if the water level had 
remained high for a greater period of time.”77 

The main losses in the village according to Hume and Schalk were “32 
homes, 15 of which were totally destroyed; 250,000 gallons of fuel; and three 
small airplanes”78 (Fig. 3.4). One of the earliest accounts in the Tundra Times 
reported “Total damage . . . over $1 million, with most of this occurring to 
private persons, the native Co-op Store, Central Construction Co., Wien 
Alaska Airlines, Golden Valley Electric, and federal property.”79 A few weeks 
later another account claimed “[m]ore than $600,000 in private property 
was lost at Barrow” during the storm.80 Various accounts filled in specific de-
tails. The storm damaged or destroyed numerous skin and wood boats, and 
three generators recently landed from the Bureau of Indian Affairs supply 
ship North Star. Wien Alaska Airline’s 200-foot radio tower for transpolar 
flights was toppled when two floating houses crashed into the guy wires 
supporting it. “About 1000 barrels [of fuel oil] were lost when the waves 
crashed into piles of drums and scattered them helter skelter. Some of them 
washed out to sea. . . . Huge oil tanks were ruptured by the force of the waves 
and they spewed their contents into the streets and into a fresh water lake 
used by Barrow for water.”81 One of the primary sources of fresh water was 
contaminated by salt water and sewage in addition to fuel oil. 

Citizens and officials alike improvised emergency responses, focusing 
first on taking care of storm victims. But they were hampered by fire danger, 
damaged infrastructure, and the blizzard that followed the storm. While Guy 
Okakok waited in Betty Kignak’s house, he heard by radio that “they needed 
able-bodied men to watch over people. They were urged not to smoke, even 
near the lagoon. The man on the radio said that big tanks had broken and 
were pouring oil all over the place.”82 Flooding restricted evacuation to 
heavy vehicles between Browerville and the main part of town; the only 
evacuation route from NARL to town, the coastal road, was impassable. 
The airfield under construction at the southern edge of Barrow was pressed 
into emergency service after the airfield at NARL was shut down and then 
became unusable. Another early report affirmed that “[t]he immediate work 
of caring for displaced persons is the first job being handled by officials. 
Even this work is being hampered by continued winds gusting to 40, with 
snow. Visibility in the area is poor, and no air traffic could get into, or leave 
Barrow on Sunday.”83 

However, one plane did reach Barrow on Friday, the day after the storm. 
It was a single-engine plane piloted by Wien Alaska Airlines’s Ed Parsons 
on a mission to restore communications for transpolar flights. Repairmen 
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jury-rigged an antenna, allowing flights between Alaska and Europe to re-
sume on Friday evening. On Saturday, an Air Force cargo plane brought 
the first relief—blankets for several homeless families. A Wien DC-3 also 
brought freight. Relief officials arriving by air that day represented the Red 
Cross, state civil defense, the Bureau of Indian Affairs, the Army Corps of 
Engineers, and Golden Valley Electric Co-op of Fairbanks. The co-op sought 
to restore electric power to the village. The state and the airline sought to ex-
pedite compaction of the new airfield south of town to fly in needed freight. 
(Barrow cannot be reached by road, and shipping is blocked by sea ice most 
of the year.) Within a few weeks a representative of the American Red Cross 
announced hopes to have 26 destroyed or damaged homes in Barrow rebuilt 
and repaired before December 1. The Red Cross expected to prefabricate 
some replacement homes and package them for air delivery, at a total cost 
of $100,000. At about the same time, the Small Business Administration 
announced that it had declared Barrow a disaster area, making low-interest 
loans available to restore homes and businesses damaged or destroyed in 
the storm.84

The available reports on the restoration of utilities are relatively scant. Just 
after the storm, it was reported that the contaminated source of fresh water 
would be out of commission for several years. (It was eventually restored by 
pumping contaminated water from the lake, allowing it to refill with fresh 
water, and then repeating both operations.) Meanwhile, people would be 
able to get freshwater by melting ice from a nearby uncontaminated lake 
expected to freeze to the bottom soon. The hospital melted pieces of ice from 
large blocks washed ashore during the storm to help get through an outbreak 
of whooping cough later that fall. Within two months of the storm, Golden 
Valley Electric restored electric power using several generators, including 
one from the Native co-op store. The new distribution system for electric 
power, part of modernizing the town site, was all but completed by then. Sur-
viving fuel oil reserves in Barrow were estimated to be enough to last four or 
five months. Fuel oil losses prompted the Navy to expedite a project, already 
approved by Congress, to drill a natural gas well for Barrow village nearby in 
the National Petroleum Reserve in Alaska. The first deliveries of natural gas 
from the well were made in December 1964.85 The overall impression from 
published accounts and interviews is that the people of Barrow improvised 
and took the storm, the destruction, and the restoration of the community 
in stride. Even two non-Natives who lived through the great storm, Grace 
Redding at the hospital and her husband Bob at the camp, did not recall 
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any great hardship associated with it.86 But as modernization continued to 
accelerate, the vulnerability to disruption increased.

The significance of the great storm goes beyond the storm itself to how 
it was experienced by the Okakoks, the Reddings, and others, and how it 
has been contextualized. In an essay published a few weeks after the great 
storm, Howard Rock considered the great storm in the historical context of 
Eskimo survival in the unforgiving Arctic: “It was amazing and miraculous 
that no lives were lost in a storm of that magnitude at Barrow. It brought 
to mind the fact that Eskimos have long faced many and terrible dangers 
during the span of time in their survival in the Arctic.”87 His survey of ad-
aptations began with the “main tool of combat against the Arctic dangers,” 
which was “meeting them without panic.” Another survival aid was avoid-
ing unnecessary risks, which included listening faithfully to the elders. “A 
nervy man was much admired by the Eskimos but if he used it foolishly, he 
became something of a man marked with doom.” He concluded the survey 
with Intensive Studies (his label) of the Arctic environment. Among other 
things, the Eskimos “had found that the only way to live with the Arctic was 
to know it from every angle—its behavior under certain conditions. In do-
ing so they learned to cheat the many perils it dealt out from its many-sided 
and dangerous nature.” But even with vast knowledge garnered from their 
experience in the Arctic, “the people still had to deal with one of its dan-
gerous facets—its unpredictability.” The great storm was an example. Rock 
concluded that “[t]he people of Barrow, both white and its predominantly 
Eskimo population, should be commended for their heroic behavior under 
the deadly onslaught of the vicious winter storm. It was a classic example of 
survival of man in the Arctic.”

In an article published in 1967, Hume and Schalk considered the great 
storm in the context of a global warming future: “If, as has been suggested, 
the climate is becoming warmer as a result of the addition of carbon diox-
ide to the atmosphere, the likelihood of an open ocean and strong winds 
coinciding to produce such a storm is constantly increasing. Another such 
storm can be expected. . . .” They also drew some policy implications, recom-
mending that “care should be exercised in the selection of building sites and 
construction methods.” More specifically, “The buildings should be built on 
the highest points available, away from areas of rapid erosion, and should 
be erected on piles to put them above the reach of the water. Finally, bor-
rowing from the beaches should be kept to a minimum. The best protection 
that such an installation can have is a naturally high, coarse beach. Building 
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of groins, breakwaters, and other structures will never be an economical 
substitute where strong ice action is found.”88 As is often the case, advice on 
policy that is sound in retrospect often made little difference at the time. The 
story of Barrow’s policy responses will resume later in this chapter. As noted 
there, the great storm of October 1963 still serves as the major historical 
baseline for understanding and reducing losses from big storms; the story 
as told here also helped us engage the interest and cooperation of Barrow 
residents for that purpose. 

Vulnerabilities

As the story of the great storm suggests, both Barrow’s past damages from 
big storms and present vulnerabilities depend on the conjunction of many 
human and natural factors. We begin this review of Barrow’s present vul-
nerabilities by focusing first on the history of human factors, then on the 
variability of natural factors, and finally on specific storms in which these 
factors came together in unique ways. 

Largely as a result of their own efforts, the Iñupiat empowered themselves 
in established decision-making structures to protect their lands and liveli-
hoods from increasing outside encroachments. The most successful effort 
generated revenue from oil-industry developments at Prudhoe Bay, located 
on the North Slope coast 200 miles east of Barrow, which supported and 
accelerated modernization in the region. Modernization in turn exposed 
more people and property in Barrow to storm damage but also increased the 
community’s capacity to reduce storm damage and to defend and advance 
its many other interests in the modern world. 

Human Factors

With some help from outside, the Iñupiat began to empower themselves 
in the 1960s, not long after other American minorities had taken action to 
secure their rights. Here we rely primarily on The Story of Self-Determination 
in the Arctic, the subtitle of a North Slope Borough publication by Bill Hess 
titled Taking Control.89 From the Iñupiat perspective, as described in Taking 
Control, “Government leaders and lawyers from outside looked at the Far 
North, and did not see legal papers nor deeds of property. . . . The Arctic 
Slope, they reasoned among themselves, was an empty, unpopulated region; 
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a place with no government. . . . [They] believed they could come to North 
Slope and do whatever they pleased. They felt no need to seek any kind of 
permission from the people already living here.”90 Examples of increasing 
encroachments echoing the colonial tradition are not difficult to find. 

In July 1958 officials of the Atomic Energy Commission (AEC) initiated 
Project Chariot, which planned to detonate a 2.4-megaton atomic device to 
create a harbor near Cape Thompson in 1962. The site was about 30 miles 
southeast of Point Hope, in an area “where the people of Point Hope went 
to gather murre eggs, to hunt caribou, birds, and marine mammals, and to 
fish. . . . Yet, when these officials decided . . . they did not even bother to ask 
the people of Point Hope what they thought about the idea.”91 After AEC 
officials briefed the people of Point Hope for the first time in March 1960, 
the village council quickly and emphatically rejected AEC assurances that 
the blast would be no hazard to their way of life.92 In 1961 the Secretary of 
the Interior decided to enforce for the first time in Alaska a 1916 treaty that 
banned hunting of migratory birds from March to September. Thus, “With 
no input from the Iñupiat, people from far away passed laws and signed trea-
ties which forbade the Iñupiat to hunt ducks. Yet, here, ducks were hunted 
as a vital spring food source. These same laws allowed sports hunters living 
in California to shoot the ducks just for fun.”93 The ban triggered a mass act 
of civil disobedience resulting in the arrest of 139 duck hunters in Barrow. 
Officials later dropped the changes and quietly abandoned enforcement of 
the treaty. Hunters faced other hardships in the 1960s. “Oil exploration rigs 
ran across the land of the Iñupiat, conducting seismic tests. . . . Although the 
Iñupiat had been camping, hunting, and fishing on the involved lands for 
untold centuries, their permission was not sought nor were they consulted 
in any way.”94 Meanwhile, the state of Alaska began selecting lands under 
the Alaska Statehood Act of 1958. That act, “while acknowledging the right 
of Natives to lands they used and occupied, nevertheless authorized the new 
state government to select and obtain title to 103 million acres from the ter-
ritory’s public domain.”95 

In response, Natives scattered across Alaska began to organize from 
the bottom up. “In 1963 alone,” according to Norman Chance, “a thousand 
Natives from 24 villages petitioned the Interior Secretary Stewart Udall to 
install a ‘land freeze’ on all land transfers from the federal government to 
the state government until Native rights had been clarified.”96 In Barrow in 
1965, Charlie “Etok” Edwardsen, Jr., Guy Okakok, the Tundra Times corre-
spondent, and the Rev. Samuel Simmonds of the local Presbyterian church 
began to organize the Arctic Slope Native Association (ASNA). In January 
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1966 ASNA filed with the Department of the Interior a claim based on ab-
original Native rights for nearly all land north of the Brooks Range, a total 
of 58 million acres.97 Later that year, “more than 250 leaders from seventeen 
regional and local associations came together in the first statewide meeting 
of Alaska Natives.” Overcoming their differences, they “unanimously recom-
mended that a freeze be imposed on all federal lands until Native claims were 
resolved; that Congress enact legislation settling the claims; and that there 
be consultation with Natives at all levels prior to any congressional action.”98 
Late in 1966 Sec. Udall, recognizing Native claims under the Statehood Act 
and the Organic Act of 1884, ordered a freeze on all federal land transfers 
until Congress settled the issues through legislation.99 Governor Hickel of 
Alaska filed suit to force the transfer of federal lands to the state, but the 
U.S. Supreme Court eventually upheld the freeze.100 Pressures on the state 
of Alaska to settle included the growing political power of statewide Native 
leaders, who organized the Alaska Federation of Natives (AFN) in 1967, and 
the state’s financial interest in the sale of oil leases on federal lands. Pressures 
increased in 1968 after oil company explorations confirmed billions of barrels 
of recoverable oil at Prudhoe Bay on the coast of the North Slope. 

Pressures on ASNA may be inferred from priorities recalled by Joseph 
Upicksoun of Point Lay, who joined ASNA in 1968 and became its president 
in 1969: “At ASNA, our mission, and our instructions, came from our people. 
. . . One: we were to protect our land. Two: we were to bring in quality educa-
tion. Three: we sought a basic improvement in housing. Four: we needed an 
improved health care delivery system for the people of the villages.”101 These 
priorities were underscored by widespread poverty confirmed in the federal 
government’s Field Committee Report in the late 1960s. As Taking Control 
described it, the report “revealed that, along with other rural regions of 
Alaska, the economy of the North Slope was the poorest in the nation. It was 
no better than that of poverty-stricken nations in the Third World.”102 Focus-
ing on securing the Iñupiat claim to 58 million acres, ASNA leaders found it 
necessary to extend the tradition of exploring new territory to Washington, 
D.C. “During repeated lobbying trips to Washington, the leaders of ASNA 
began to understand politics, and the workings of government.” Concurrent 
intelligence from Washington indicated that the situation “was not good. 
Congress leaned toward a settlement which would drop some token cash 
on the Native communities, but which would leave them with only a sliver 
of their ancient lands.” Apparently recognizing that “adaptability had always 
been key to survival in the Arctic, and would be now,”103 ASNA pursued in 
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parallel at least three courses of action to secure Iñupiat lands and livelihoods 
on the North Slope. 

With Edwardsen once again taking the lead, the villages of the North Slope 
overwhelmingly voted to organize a tribal government under the Indian 
Reorganization Act of 1934. This established the Iñupiat Community of the 
Arctic Slope (ICAS) in 1971, the first regional tribal government; it federated 
Native village governments on the North Slope including the Native Village 
of Barrow, which was established in March 1940. ICAS was “envisioned to 
be the entity that would take control of settlement lands and the monies that 
came with them. ICAS would serve as the tribal government, with powers 
recognized under federal law” but not state law. Taking Control suggests that 
the role envisioned for ICAS was preempted by Congress, which sought to 
settle Native claims by conferring land and monies on Native-owned corpo-
rations rather than tribal governments.104 According to Chance, ICAS “was 
only minimally active until 1975” when new legislation allowed the Bureau 
of Indian Affairs to fund ICAS “to establish welfare assistance programs and 
expand health services.”105 The amounts were small compared to the funds 
obtained by North Slope Borough after it was incorporated in 1972.

Meanwhile, ASNA also was involved in the politics that led to the Alaska 
Native Claims Settlement Act of 1971, which sought to assimilate Alaska 
Natives into mainstream American life by making them shareholders in 
corporations. Under pressure to compromise, AFN supported the act; in 
Chance’s interpretation, they “saw the corporate solution both as a way to 
remove themselves from the bureaucratic yoke of the Bureau of Indian Af-
fairs, and as a new tool in the fight to maintain their culture.”106 Within 
AFN only the ASNA opposed the act because of “Congress’ decision to use 
population as the key criterion for the allocation of land and money rather 
than the size and value of the land.”107 Less than a tenth of 80,000 Alaska 
Natives enrolled under the act lived on the North Slope, but the North Slope 
was the second-largest region and included an estimated 9.5 billion barrels 
of recoverable oil. The act extinguished aboriginal Native claims in exchange 
for $962.5 million and 44 million acres of land, less than a tenth of all land 
in Alaska. These assets were conveyed to 12 regional and 200 village corpo-
rations chartered under state laws, not to tribal governments. Each person 
with at least one-quarter Native ancestry living in the villages (but signifi-
cantly, not their unborn children) received 100 shares in a village and in a 
regional corporation. Natives were prohibited from selling their shares to 
non-Natives until 1991, a period of 20 years. 
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In July 1983 Thomas Berger, a Canadian, was appointed by the Inuit Cir-
cumpolar Conference to review the 1971 Settlement Act. The review in the 
mid-1980s took him “to Native villages all over Alaska to hear the evidence 
of Alaska Natives—Eskimos, Indians, and Aleuts. . . . It has not been easy 
for the people of village Alaska to be heard. For many years, they have been 
caught up in the cultural uncertainties of assimilationist policies.”108 He 
“found that, except for a few, the settlement had not worked for the benefit 
of Alaska Natives. The village corporations were many of them dormant or 
insolvent, and few Alaska Natives were employed by them. The same was 
true of the regional corporations. The $962.5 million that the regional and 
village corporations had received had declined in value, and the land that 
was to be theirs under the settlement . . . was in jeopardy.”109 The lands were 
in jeopardy because Natives could lose control by selling their shares to non-
Natives beginning in 1991. Amendments to the act passed in 1988 extended 
with some exceptions the prohibition on selling shares, but did not correct 
what Berger considered the fundamental flaw: The prohibition suppressed 
the value of the shares, but without the prohibition “ownership will tend 
inevitably to be concentrated in the hands of non-Native interests.”110 How-
ever, from a business standpoint at least, the Arctic Slope Regional Corpora-
tion (ASRC) and the Ukpeaġvik Iñupiat Corporation (UIC) in Barrow are 
exceptions among the Native corporations; they have survived and thrived. 
ASRC is reportedly the largest corporation chartered under Alaska laws, 
with worldwide operations and annual revenues that exceed $1 billion. 

As the Settlement Act was being worked out, ASNA faced the loss of 
almost 90% of the 58 million acres it had claimed in 1967. ASNA president 
Upicksoun saw a third course of action: incorporation of a borough under 
state law. As he recalled it, incorporation would “allow us to have control 
over all our homeland. We could do this through the use of two powers 
of local government—taxation and zoning. We could tax the oil industry 
at Prudhoe Bay to provide a base for a borough government. This would 
provide the revenue we needed to accomplish the four goals we had set at 
ASNA. Zoning: we would have the power to zone the industry—not to zone 
the industry out; the industry is our tax base but to zone for subsistence, to 
protect those places our people depend upon for their food and living.”111 At 
the request of Presbyterians in ASNA, the Synod of the Presbyterian Church 
granted ASNA $85,000 “to aid in their land claim efforts.”112 Upicksoun sent 
a petition for incorporation of a borough to the state Local Affairs Agency, 
triggering vigorous opposition. The oil industry, seeking to avoid taxation 
and regulation, argued that creation of a borough required an act of the 
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state legislature. In an understatement, Taking Control observed that the 
industry’s attorney “did not say that many in the Alaska State legislature 
and the administration of Governor Egan did not want to see the North 
Slope Borough created. They feared the Borough would claim revenues that 
other wise would go to the State. Industry lobbyists had great influence inside 
the Alaska Legislature.”113 After hearings in February 1972, the Local Affairs 
Agency granted the petition over opposition from attorneys representing the 
oil industry and the state. Oil companies later filed suit to set aside the ruling 
in favor of ASNA and the borough, and to stay North Slope Borough elec-
tions already scheduled. “Despite the court case hanging over them, North 
Slope voters poured in to the polls on June 20. The vote in favor of the 
Borough was overwhelming.”114 Six days later a justice of the state Supreme 
Court heard the case and ruled in favor of the borough. The borough’s logo 
includes the date of its incorporation as a first-class municipality under state 
law: July 2, 1972. 

After its incorporation, North Slope Borough had only a $25,000 orga-
nizational grant from the state of Alaska to get started. It also had difficulty 
selling its revenue participation bonds. Reverend Charles White, then the 
Presbyterian minister in Barrow, recalled that “the oil companies had said to 
all the banks in Alaska ‘if you in any way do anything to help the North Slope 
Borough, we will withdraw from all of our banking activities in Alaska.’ ”115 
However, the first mayor of North Slope Borough, Eben Hopson, succeeded 
in selling $150,000 of the borough’s bonds to the Presbyterian Church; this 
encouraged other investors to buy the bonds. A special session of the state 
legislature in 1973 failed to prevent the borough from taxing oil industry 
property, but succeeded in capping the property tax rate at 20 mils, or $20 
per $1,000 of assessed property value. The property tax revenues could be 
used only for operations, not capital improvements. However, Mayor Hop-
son and his advisors discovered that state law allowed the borough to use the 
property tax revenues to pay off general obligation bonds that could be sold 
to finance capital improvements. This opened the door to modern improve-
ments in the quality of life on the North Slope.116 Taking Control includes 
a fitting conclusion to this part of the story. In 1974 a delegation from the 
North Slope traveled to Kentucky for the general assembly of the Presbyte-
rian Church. “Joe Upicksoun addressed the assembly on behalf of ASNA. 
‘During our time of need,’ Upicksoun stated, ‘you gave us $85,000.’ He then 
presented them with a check for the same amount. ‘You used your money 
for us,’ Upicksoun explained. ‘Now use it for somebody else that needs help.’ 
It was the first time a grant had ever been paid back to the Presbyterian 
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Church.” At the same time Oliver Leavitt on behalf of the borough paid off 
with interest the church’s $150,000 investment in the borough’s bonds.117

The North Slope’s modern economy and the borough’s revenues still de-
pend primarily on property tax revenues from the oil industry. The borough’s 
comprehensive financial report for the fiscal year ending June 30, 2006, ac-
knowledged that “[s]ince 1968, oil and gas exploration and development on 
Alaska’s North Slope has become the principal industry in Barrow and the 
employer of the bulk of the Borough’s workforce. The other service provid-
ers, including the government sector, exist primarily due to the presence of 
the oil and gas industry.”118 Figure 3.5 summarizes trends in the borough’s 
revenues and expenditures for fiscal years ending in 1980 through 2005. 
Property tax revenues increased sharply from $53.5 million in 1980 to a peak 
of $249.3 million in 1987. Eugene Brower, North Slope Borough’s mayor in 
the early 1980s, recalled that “the Borough faced much jealousy elsewhere 
in the state, because it had a tax base.”119 But as the oil industry reduced its 
exposure, property tax revenues declined slowly by about 20.8% to $197.5 
million in 2005. From 1987 to 2005, property tax revenues as a percentage of 
total revenues increased from 72% to 87% of total revenues, indicating more 
dependence on the oil industry. Most of the sharp drop in total revenues 
since 2000 can be traced to a decline in transfers from the state government 
and in miscellaneous revenues. Thus what was easily affordable in the 1980s 
and 1990s for various purposes, including storm damage control, became 
less affordable. 

North Slope Borough’s total expenditures increased sharply from $65.8 
million in 1980 to a peak of $336.2 million in 1995. (The anomalies around 
1990 reflect technical adjustments in debt service.)120 During this period, 
“The administration and the assembly had agreed upon a six year plan to 
spend up to $150 million a year on capital improvement projects (CIP). Con-
struction surged on all the kinds of facilities that people in Anchorage took 
for granted, but that the North had never seen. . . . Jobs were plentiful and 
high paying. .  .  . Anyone who desired could find work.”121 Among other 
things, in the outlying villages the borough constructed modern housing and 
upgraded airstrips, including navigation aids to help pilots locate them in 
poor weather. In Barrow the borough constructed the “utilidor”—a heavily 
insulated utility corridor buried deep in the permafrost—which cost about 
$270 million when it began providing water, sewer, and other utility services 
early in 1984. Later extensions of the utilidor into Browerville used a less 
expensive “direct bury” technology that also was used later in the villages.122 
Although hook-up costs kept some households from attaching right away, 
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Fig. 3.5. North Slope Borough revenues and expenditures, 1980–2005. Source: 
Comprehensive Annual Fiscal Report of the North Slope Borough, Alaska.

Fig. 3.6. Population of Barrow and the North Slope, permanent residents, 1970–2003. 
Source: Bob Harcharek, North Slope Borough: 2003 Economic Profile and Census Report, 
Vol. IX.
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most homes in the Barrow area no longer require holding tanks for water 
or sewage or a honey bucket. After the peak in 1995, total expenditures be-
gan to decline in anticipation of further declines in property tax revenues. 
Expenditures for municipal services nevertheless increased erratically while 
expenditures for public safety (police and fire protection) held rather steady. 
But the two largest categories declined: Expenditures for general government 
(including jobs) dropped sharply in 1997 and continued down; expenditures 
for education dropped sharply in 2002. Expenditures for housing, a relatively 
small category, were zeroed out in 2005. 

These trends are related to population trends in Barrow and the North 
Slope. As shown in Figure 3.6, the population of permanent Barrow resi-
dents held steady at about 2,200 in the 1970s, then increased rather sharply 
from 1980 until it peaked at 4,641 in 1998. Since 2003 the population has 
declined by about 150 persons per year according to informal estimates.123 
The population of permanent North Slope Borough residents followed a 
similar trajectory, peaking at 7,555 in 1998. In addition, at any one time about 
5,000 temporary workers have been employed, mostly in the oil industry, on 
the North Slope during the last few decades. 

Figure 3.7 compares Barrow including Browerville in 1964 and 1997, pro-
viding a visual image of the location and extent of modern development. 
Figure 3.8 focuses on development in the area flooded by the great storm in 
1963, based on an analysis of eight aerial photographs of Barrow between 
1948 and 2002. Our colleagues Leanne Lestak and Cove Sturtevant looked 
for structures added or rebuilt from one photo to the next. On average, just 
over one house per year was added or rebuilt in the 1963 flood zone between 
1948 and 1962. After 1964, more than two houses per year were built or re-
built in this zone. The most active period was between 1979 and 1984, when 
almost three buildings were added or rebuilt each year. In total, between 1964 
and 2002, at least 65 new buildings were constructed and 12 were rebuilt or 
renovated within the zone, including the new Veterinarian Clinic. The clinic 
was completed in 1998 in the Browerville section of Barrow. Over the same 
period of 1964 to 2002, the road network, which hardly existed in the early 
1960s, spread out to a total of 29 miles. Only 22 buildings were removed from 
within the historical maximum flood-prone area during this time, and 436 
new buildings were constructed within 820 feet of this area. 

Fig. 3.7. Map, Barrow and Browerville, development 1964 and 1997. Development of Barrow 
including Browerville, 1964 and 1997, compared. Source: Leanne Lestak and Eric Parrish.124
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Th us, as an unintended consequence, modernization has left  more people 
and property vulnerable to big storms in Barrow, but the numbers do not tell 
the whole story. Th ere are also changes in resilience. For example, buildings 
that were rather easily moved according to the new town site plan in 1964 
would be more diffi  cult to move now because they are tied into a modern 
water and sewer system, the utilidor. Similarly, in the early 1960s Barrow 
still relied on sleds and sled dogs that could be replaced with local resources. 
Th e snowmobiles that replaced most of the sleds in a single year in the mid-
1960s could only be repaired or replaced with cash in the modern economy. 
But snowmobiles and other modern means of transportation—motor boats, 
navigation aids, and search-and-rescue helicopters—also support subsis-
tence hunting over an area that in earlier times could only be covered from 
smaller dispersed settlements. Th e remaining subsistence economy provides 
some resilience to cutbacks in the modern economy. According to a survey 

Fig. 3.8. Buildings new, rebuilt, and removed in the fl ood zone, seven time periods, 
1948–2002. Source: Cove Sturtevant and Eric Parrish.
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in  Barrow in 2003, “Eighty-nine percent of the unemployed and 76% of 
part-time workers said that half or more of their food came from subsistence 
hunting and fi shing.” Th e same survey found that “[o]ver 91% of the Iñupiat 
households that were interviewed participate in the local subsistence econ-
omy. . . . 66% said that half or more of their diet consisted of local subsistence 
resources.”125 Even among the roughly 40% of non-Iñupiat households in 
Barrow, there is signifi cant use of subsistence resources.126

Based on a QuickBird satellite image from 2002, Figure 3.9 identifi es the 
location of Barrow’s major vulnerabilities to damage from big storms. (It also 
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Fig. 3.9. Present vulnerabilities to big storms in Barrow. Source: Leanne Lestak and Eric 
Parrish.
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locates some policy responses intended to reduce future damage; we con-
sider these in the next section.) At the southwest corner is the Old Barrow 
town site, Ukpeaġvik, where cultural artifacts of great value to the Iñupiat 
are buried (Fig. 3.10). Those artifacts could be washed out to sea and lost by 
further erosion of the bluffs. Moving up the coast are two of the utilidor’s 
seven pump stations, No. 4 (Fig. 3.11) near the center of town and No. 3 in 
Browerville, which are exposed to flooding and erosion. Sewage flows by 
gravity to a holding tank in each pump station, from which it is pumped to 
the next station, and eventually from pump station No. 7 to the South and 
Middle Salt sewage lagoons. The pumps also circulate potable water heated 
to about 40°F to prevent freezing. Seawater flowing down through pump 
station hatches, or through manhole covers nearby, could short out electric 
pumps and controls, stop the circulation of fluids, and subject them to freez-
ing in miles of pipes. That would be a major disruption in community life, 
and costly to repair. 

The spillway across Isatquaq Lagoon supports a road and above-ground 
telephone, fiber optics and power lines, utilidor water and sewer lines, and 
the single line that supplies natural gas to town. All these lines are exposed 
to waves and flooding. A break in the natural gas line would shut down the 
central power plant; the utilidor has a diesel-power generator as a back-up 
for that contingency. The reservoir east of the spillway, the town’s main water 
source, is vulnerable to flooding and contamination. Among the structures 
exposed in low-lying areas in Browerville are fuel tanks at the gas station, 
the Veterinarian Clinic across the street to the northeast, and farther in that 
direction, public housing units and heavy-equipment shops of the Depart-
ment of Municipal Services. Still farther up the coast are the landfill, where 
the military buried unknown toxic material years ago, and South and Middle 
Salt Lagoons holding sewage. If breached by erosion or flooding, these would 
release hazardous materials into the sea, impacting fish, marine mammals, 
and other living things, including the people who depend on them for sub-
sistence. The culvert from Middle Salt Lagoon to the sea has been repeatedly 
washed out by big storms. The bridge over the culvert is part of Stevenson 
Street, the coastal road that also has been washed out in various places, 
blocking evacuation from NARL and putting people who live or work or 
study there at risk. 

Behind the modern vulnerabilities of Barrow lies an empowerment pro-
cess that left the Iñupiat in a better position to protect what they valued 
from big storms and from further encroachments from the modern world. 
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Fig. 3.11. Utilidor Pump Station No. 4 protected by temporary berms from the Arctic 
Ocean in the background. Photo: Ron Brunner.

Fig. 3.10. Old Barrow townsite (Ukpeaġvik) with remains of a whalebone house in 
foreground and Barrow in the background. Photo: Dora Nelson.
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In the empowerment process the role of the most powerful whaling captains 
(the umialit) was partially reconstructed after being largely destroyed in the 
colonial era. Nearly all of the leaders in the incorporation of North Slope 
Borough, all of its mayors since incorporation, and most of the leaders of 
UIC and ASRC since the Settlement Act have been umialit.127 Similarly, the 
extensive trading system created prior to contact to cope with local mate-
rial shortages has been partially reconstructed through the success of UIC, 
ASRC, and the borough. At least they function in similar ways: Natives ex-
plore a larger territory by leaving Barrow and the North Slope for offices in 
Anchorage, Washington, and around the world; increasing numbers also are 
returning home, bringing new knowledge and skills to help cope with the 
modern world.128 The process of empowerment extended beyond national 
boundaries in 1977 when Mayor Eben Hopson took the lead in organizing 
the Inuit Circumpolar Conference (ICC) with representatives from Canada 
and Greenland to deal with transnational environmental concerns arising 
from expansion of the oil and gas industry in the circumpolar region. The 
ICC was accepted as a “Non-Governmental Organization” by the United 
Nations in February 1983.129 In these various examples, the people of Barrow 
and the North Slope provided insight into how other communities might 
empower themselves in established decision-making structures.

Another initiative shows how differences between top-down and bottom-
up perspectives can be resolved on an empirical basis. In 1977 the Iñupiat 
received what Taking Control described as a “terrible shock”: “An organiza-
tion from far away called the International Whaling Commission suddenly 
announced that there were so few bowheads left in the world that the Iñupiat 
hunters must stop whaling.”130 The U.S. government did not object to the 
moratorium; among other reasons, only 600 to 1,800 bowheads remained 
according to estimates by the National Marine Fisheries Service. But Iñupiat 
whalers relying on their local knowledge claimed at least 4,000 to 5,000 
bowheads existed in 1977. “Backed by the Borough and ASRC, angry whalers 
living all along the arctic coast from Kaktovik to St. Lawrence Island gath-
ered in Barrow on August 29. To spearhead the fight to protect their ancient 
subsistence rights, the hunters organized the Alaska Eskimo Whaling Com-
mission [AEWC].”131 During the next several months and years the AEWC 
and their allies lobbied the government, filed lawsuits, and sought to make 
their case in IWC meetings around the world. But they also understood, in 
the words of Ben Nageak, that their own knowledge of the bowhead popula-
tion “doesn’t mean anything to the outside world unless they can read it in a 
scientific report.”132 So Iñupiat hunters cooperated with scientists, including 
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Dr. Tom Albert of the NSB Department of Wildlife Management, to set up 
a system of four directional hydrophones to identify and count individual 
bowheads by sound during their migration. The system picked up bowheads 
scattered under the ice that had been missed by visual counts of bowheads 
in the leads. The results corroborated local knowledge and were a critical 
resource that made it possible for Iñupiat subsistence hunters to replace the 
moratorium with a series of larger quotas. When Taking Control was pub-
lished in 1993, the quota reached 47 bowheads landed, or 57 struck, per year. 
“In the spring and fall seasons of 1992, Barrow hunters landed 22 whales, 
which were shared with villages landing no whales.”133 

Natural Factors

Understanding Barrow’s past losses to flooding and erosion and present vul-
nerabilities also depends on observed trends and variability in the range of 
natural factors that influence the occurrence of flooding and erosion events. 
These factors include changes in the atmospheric circulation, temperature 
and snow and their influence on permafrost, and sea-ice retreat. None of 
these factors alone can lead to a flood event or an erosion event, but in their 
unique combinations they produce the broad range of events observed over 
the past decades.

At Barrow, the primary cause of flooding and erosion events is sustained 
strong winds from the west or southwest, which push water onshore in a 
process known as Ekman transport. The climate of the North Slope of Alaska 
is controlled in large part by the broad, persistent high-pressure area that is 
centered over the East Siberian Sea or Chukchi Sea in winter and the Beau-
fort Sea in summer. Because of these high-pressure conditions to the north, 
much of the time Barrow is subject to prevailing easterly winds. Because 
the town is situated on the western side of the peninsula, these prevailing 
easterlies, however strong, cannot lead to erosion or flooding events in Bar-
row. The North Slope region is also influenced by the North Pacific storm 
tracks,134 although the Brooks Range to the south can isolate the North Slope 
from some of these effects.135 These storm tracks show a tendency toward 
developing deep lows in the vicinity of the Aleutian Islands, but occasion-
ally a cyclone will slip northward through the Bering Strait to cause strong 
southerlies or westerlies in Barrow. Also relatively infrequently cyclones 
track eastward from the East Siberian Sea to the Beaufort/Chukchi region. 
Because these cyclones typically cause westerly winds in Barrow, they are 
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often a source of flooding and erosion events. The great storm of October 
1963 was one such cyclone. 

It has been demonstrated in many different ways136 that average sea level 
pressures over the Arctic Ocean have decreased over the past several decades 
and that concomitantly cyclones have increased in both frequency and in-
tensity. An increase in these cyclones suggests a shift from the prevailing 
easterly winds to a more frequent occurrence of westerly winds at Barrow, as 
well as an increase in the intensity of the wind events. Notwithstanding, the 
linear trends in the magnitude and direction of average winds and the trends 
in the magnitude of wind speeds during high-wind events at Barrow are 
insignificant. Most important for big storms is the record of extreme wind 
speeds. Unlike average wind speeds, the frequency of extreme wind speeds 
affecting Barrow is changing with time, but in a nonlinear way.137 In fact, the 
record of these high-wind events (Fig. 3.12) shows a minimum during the 
1970s and early 1980s, a period of intense development in the community. 
Both prior and subsequent to that period, the incidence of high-wind events 
has been greater. This is also true for both westerlies and easterlies separately. 
What is not clear is whether the recent increase in frequency of extreme 
wind events will continue to increase. The shortness of the record, the high 
nonlinear variability, and the shortcomings in current understanding of the 
physical processes influencing future changes means that the likelihood of 
a big storm in Barrow cannot be reasonably projected into the future with 
any confidence. Major uncertainties are inevitable. 

In contrast, a strong trend in factors such as temperature, the length of 
the snow season and the length of the sea-ice season is readily apparent, 
consistent with an amplification of warming in the Arctic. Many researchers 
have documented increases in the annual mean and seasonal air temperature 
in Alaska over various periods between 1921 and 2003.138 Barrow itself has 
experienced increasing air temperatures over the last 83 years. While this 
warming is not uniform or significant for all seasons, nor uniform over 
the entire period, an average increasing trend of around 2.9°F per decade 
is apparent in winter and spring since 1921. No evidence of an urban heat 
island effect has been found. In winter, postulating a simple linear trend 
differs substantially from postulating a polynomial trend (Fig. 3.13), and the 
difference between these two statistical models of the trend is significant in 
winter. There is no easy way to choose between alternative statistical analyses 
of this sort. It seems important, however, to recognize that the finding of a 
continuing warming trend of large magnitude in the late winter/early spring 
average temperatures in Barrow is not insensitive to different approaches. 
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Fig. 3.12. High-wind events in Barrow, frequency of easterlies and westerlies, 1945–2008. 
Source: National Weather Service data.

Fig. 3.13. Minimum winter temperatures in Barrow data. Source: Claudia Tebaldi and Eric 
Parrish. 
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That said, there are other measures of a warming climate much more robust 
to different statistical model choices. For example, despite some generally 
cooler conditions in the first five years of this century, the frequency of ex-
tremely cold days and the duration of cold snaps continue to decrease. This 
is true for all seasons and for all choices of low temperature thresholds and 
lengths of cold snap. 

Increasing air temperatures are implicated in a decrease in the extent, in 
area and time, of winter snow cover in Barrow and its environs. In addition, 
winter total precipitation has reduced significantly. Snow cover onset shows 
very little change, but the record shows a significant trend toward earlier 
spring melt—almost one month earlier over the last 50 years. A decrease 
in snow cover exposes permafrost to greater potential for thaw, thereby de-
stabilizing coastal sediments and increasing the risk of erosion. In addition, 
the date of snowmelt onset is increasingly variable over that same period, 
consistent with the increasing variability of spring air temperatures in recent 
years. This variability of snowmelt reflects temperature changes quite impor-
tant to the community. For example, it complicates planning for return from 
winter hunting camps using snowmobiles. 

Ocean surface temperatures along the coast near Barrow have also in-
creased, by almost 4°F during the period from 1982 to 2002. The fairly lo-
calized increases in temperature may reflect the longer duration of ice-free 
conditions described below, or could be due to increased southerly currents 
or upwelling in the area. These ocean temperature increases reflect the gen-
eral warming in spring, but there is a slight nearshore cooling in January and 
February in the Barrow vicinity.

The distance to the main ice pack from the Barrow nearshore zone (the 
“fetch”) is important because a longer fetch allows for the build-up of larger 
storms surge and waves; conversely, shorefast ice prevents them. The size of 
the fetch at Barrow is strongly related to overall ice conditions in the Arctic 
Basin, which are in turn affected by the winds, the air temperatures, and the 
ocean temperatures. In 2007, James Maslanik and colleagues noted that in 
the Arctic “[t]he oldest ice types have essentially disappeared, and 58% of 
the multiyear139 ice now consists of relatively young 2- and 3-year-old ice 
compared to 35% in the mid-1980s. Ice coverage in summer 2007 reached a 
record minimum, with ice extent declining by 42% compared to conditions 
in the 1980s.”140 Multiyear floes provide an “anchor point” for shorefast ice 
when the thick floes become grounded near shore. Typically, during recent 
years, the southward extent of multiyear ice in spring corresponds to the 
location of the overall ice pack edge at the end of the preceding summer. 
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“The trend in the September ice extent for the period 1979–2004 is −7.7% 
per decade . . . a value twice as large as that reported for . . . 1979–95” and the 
trends are greatest along the Beaufort Sea coast.141 These reductions have 
been associated with the persistence of open water offshore longer into the 
autumn season than was characteristic of the earlier record (Fig. 3.14). The 
average winter freeze-up date at Barrow in the last 30 years has been around 
October 17th and the trend in that date is around 15 days later each decade. 
This represents 15 additional days during which Barrow is at risk for exposure 
to the impacts of a severe storm.

Extreme Events 

The individual records of climatic variables can provide important informa-
tion, but as separate factors they do not tell the whole story. Each extreme 
event that has the potential to cause losses in the community arises through 
the coincidence of several variables in the context of a single event. 

In the Barrow area, erosion is primarily determined by the coincidence 
of an extreme storm event when the ice is out. Along the North Slope coast, 
shoreline losses average nearly a meter a year, and in some places exceed 16 
feet per year.142 In general, erosion is more rapid along the ice-rich peaty 
soils of the Beaufort coast to the east of Barrow, with the high bluffs and 
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Fig. 3.14. Ice edge in the Arctic Ocean, end of March in 1996, 1997, 1998, 2006, and 2008. 
Sources: James Maslanik, National Ice Center data. 
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coarser beach sediment of the Chukchi shoreline to the west providing some 
protection. The contribution of undercutting and bluff collapse cannot be 
quantified but is known to be significant.143 In contrast, the bluffs directly 
adjoining Barrow experience relatively little erosion activity, and most of 
that occurs during big storms.144 

James Hume and Marshall Schalk estimated that the alongshore trans-
port from the Barrow area between 1962 and 1964, attributed to the October 
1963 storm, was 4 million cubic feet, which is equivalent to 20 years’ worth 
of normal transport.145 Our colleague Leanne Lestak obtained aerial photo-
graphs of the Barrow-area coastline from August 1962 and July 1964. She 
found that during this period erosion occurred along the bluffs, ranging 
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Fig. 3.15. Coastal erosion in Barrow, 1948–1997. Source: Leanne Lestak.
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from low values in the southwest far from town to values as high as 33 feet 
toward the northeastern portion of the bluffs. The highest levels of erosion 
occurred near runoff outlets and the old town site of Ukpeaġvik. The average 
erosion along the bluffs in this period was 12 feet—that is, 10 years’ worth 
of average erosion—with a very high degree of spatial variation, consistent 
with the chaotic nature of wave action during a storm (Fig. 3.15). Lestak also 
observed rounding and slumping of the bluff edge in the 1962 coastline. The 
1964 aerial photographs show much less slumping near Ukpeaġvik and also 
show a much more clearly defined bluff edge. It may be that the severity 
of the 1963 storm cleared away all of the slowly eroding material, leaving a 
sharper bluff edge of freshly exposed permafrost.

At the water’s edge, Lestak found a mixture of erosion and aggradation 
between 1962 and 1964. Again, the results were highly spatially variable with 
an average of 10.5 feet of aggradation. In some places, nearly 46 feet were 
added to the beach. The water line varies from day to day depending on tide 
and atmospheric pressure, and this may have played a part in the difference 
in water line seen between the 1962 and 1964 coastlines. We wonder, though, 
if there may have been other processes at work on or near the beach during 
this period to produce the large beach growth in a small area. 

Thus, one consequence of the reduction in sea-ice extent is increased 
potential for coastal erosion from greater wave exposure.146 Reduction in the 
ice season is already contributing to Alaskan and Siberian coastline retreat 
at rates of feet per year.147 The lengthening of the ice-free season suggests a 
potential for increased erosion in Barrow. But the episodic rather than con-
tinuous nature of erosion processes, combined with the immaturity of efforts 
to model transport in these ice-rich sediments, contributes to the difficulty 
in assessing future rates of change with any confidence.

There is no fixed or standard set of factors and linkages that explains 
every extreme event. Ice retreat in conjunction with a storm can lead to a 
very different outcome, depending on the specific nature of the event. The 
reduction in multiyear ice and the increase in the ice-free season lead to the 
presence of less stable shorefast sea ice in winter and spring. Under such 
conditions, a storm can drive shorefast ice onto the shore in an ice push or 
“ivu” event, damaging infrastructure in the way. One catastrophic example 
of this process, which was “apparently unprecedented in size, severity, and 
extent,”148 occurred in May 1957, on a clear, calm day, when whaling crews 
were out on the ice edge. Eyewitness Wesley Aiken, Sr., said, “We didn’t have 
any weather forecasts at that time. No radios. No radio station.” The wind 
began to increase to a maximum of around 25 mph from the southwest, 
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with an accompanying storm surge. As ice floes started to move toward 
the shorefast ice on which the whaling crews were standing, they tried to 
pack their gear and retreat to safety. But when the ice floes smashed into 
the shorefast ice, it shattered all the way to shore, something the hunters 
had not seen before. Usually, the crews could rely on the long experience 
of their whaling captains, but the speed and unexpected force of the event 
took them all by surprise. Arnold Brower, Sr., recalled the confusion: “This 
pressure ridge. I didn’t expect it to break up. That’s where I waited for the 
rest of the boats. And I got caught in between two. . . . It is impossible to 
remember which way the ice was moving, because there was something in 
every direction. As that ice was moving, some of it would push the other ice 
and swirl it around. It’s unusual. It’s moving in every direction.” The orderly 
retreat turned into a flight. Harry Brower, Sr., had just started his own crew, 
and they were camped far out on an ice peninsula where the whales might 
pass directly underneath, taking shortcuts along the ice edge. He said, “We 
just threw away all the gear, ’cause we weren’t going to be able to save it any-
way. We were right in the middle of that moving ice. Most of the dogs were 
all caught in the ice, too. They were let loose to run around and try to make 
it through on their own, but we still lost quite a bit of our dogs.” 

Remarkably, no lives were lost. “We came in with our lives, nothing else,” 
said Warren Matumeak. “The whole town was watching us trying to stay 
alive. . . . Lots of people were running around checking to see who made it.” 
According to Matumeak, around half of the 10 crews that were out that day 
lost their equipment. Harry Brower, Sr., said it took him until 1971 to restore 
his equipment so that he could put out a whaling crew once again.

In the absence of ice close to shore, other combinations of factors can 
converge instead to result in damaging flood. Because central pressures in 
Arctic storms are generally not particularly low in comparison to, say, hur-
ricanes, the effect of atmospheric pressure on sea level is usually small.149 
Rather, storm surges are caused primarily by sustained strong winds. Waves 
make an additional contribution to flooding. Based on an analysis of the 
most significant 21 storms of the last 50 years, we have found that forecast 
westerly winds of greater than around 30 mph blowing for at least 20 hours 
over relatively ice-free seas will most likely lead to a significant flooding 
event.150 As noted earlier, winds from the west are associated with cyclones 
to the north of Barrow, in the Beaufort and Chukchi Seas. Such cyclones 
are relatively infrequent, compared to cyclones affecting the Aleutians, for 
example, and very intense cyclones are rare.
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The seasons of greatest potential danger from flooding are late summer 
and early autumn, when the sea-ice extent is likely to be a minimum and 
the open water fetch is the greatest. Barrow residents historically have feared 
autumn storms the most and have prepared for them in recent decades. The 
ice-free season is increasing dramatically; hence, regardless of any uncer-
tainty in future projection of the wind record, the danger represented by the 
decrease in ice protection is unequivocal. 

Consider the potential consequences of this extended ice-free season. In 
the record of the past 50 years, one storm has demonstrated the potential for 
a more severe flood than the October 1963 storm; this occurred in November 
1966. The high winds from this storm occurred in Barrow on November 
17, 1966. The average daily wind speed for this day was 34 mph with a one-
minute sustained wind of 54 mph. The prevailing wind direction was from 
the southwest, due to a low-pressure system that had slipped north from 
the Aleutian Islands through the Bering Strait, to the north of Barrow. The 
sea ice was fast in to the coast during this storm, and hence protected the 
community from storm surge inundation. However, as we have described, 
sea-ice setup has trended rapidly later in recent years, thus this storm repre-
sents an interesting hypothetical case. What if the ice had been out when this 
storm occurred? When applied to the forecast system we have developed, the 
November 1966 storm leads to a much more severe flood than the October 
1963 storm (Fig. 3.16). 

Conjunctions

Each of the factors contributing to Barrow’s vulnerability combines in 
unique ways in dozens of extreme weather events that have hit Barrow in 
the last half-century. In the examples that follow, we demonstrate research 
that is centered on a series of extreme flooding events of different character, 
comprehensively accounting for the major natural and human factors con-
tributing to losses, to reach an understanding of the convergence of factors 
that shape outcomes. 

An important event in North Slope Borough’s history of erosion and 
flooding occurred in September 1986, which was actually two storms that 
impacted Barrow in short succession, September 12 and 20. The fetch from 
Barrow to the ice edge was approximately 550 km. The average wind speed 
was 22 mph and the peak winds reached 56 mph on September 12. The 
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Fig. 3.16. Big storm of November 1966, actual and hypothetical flooding. Sources: Leanne 
Lestak, Eric Parrish, and Amanda Lynch et al.156

prevailing wind direction was from the southwest due to the passage of a 
low-pressure system to the west and north of Barrow. As in 1966, the low-
pressure system moved up from the Aleutian Islands through the Bering 
Strait, passing to the north of Barrow.

The heavy rains just prior to the first stormy period exposed an archaeo-
logical site known as Mound 59 in Ukpeaġvik, which contained the remains 
of an ancestor. Only a leg clad in a mukluk could be seen from the top of 
the bluff. On September 20 the winds peaked again, reaching an average of 
31 mph, but gusting as high as 65 mph. Before the community could make 
plans to properly secure and excavate the site, the second storm washed 
“Uncle Foot” out to sea. In addition to this loss, the second storm eroded 
a cliff under George Leavitt’s house, which left it perched perilously 35 feet 
over the ocean (Fig. 3.17). The house was saved. Estimated damage to roads 
and structures in Barrow and in Wainwright exceeded $7.5 million.151 These 
storms prompted the community to begin to explore options for protecting 
the town from flooding and erosion. 

On August 10, 2000, the strongest summer storm in memory hit Barrow. 
A low-pressure system moved toward Barrow from Siberia, taking a very 
similar path as the October 1963 storm. The fetch to the ice edge was approxi-
mately 500 km. The prevailing wind direction was from the west, and the 
wind that day averaged 37 mph, with gusts at least as high as 64 mph. The Na-
tional Weather Service anemometer may have “pegged out”152—a maximum 
wind of 74 mph may have been observed at the CMDL153 weather station. 
Emergency management teams had insufficient notice to mobilize heavy 
equipment to build up temporary berms for protection along the coast. This 
was fortunate, because the extent of flooding was much less than in the 1963 
storm, for example, due to the shorter duration of strong westerlies and the 
high surface pressure of this storm. Nevertheless, damages were reported 
all along the North Slope coastline. In Prudhoe Bay, a tide gauge reported a 
storm surge of 1.46 m, within 6 cm of the 100-year event.154 In Barrow, there 
was wind, wave, and erosion damage. The major loss was the dredge Qayuut-
taq valued at $7 million (Fig. 3.18). The storm ripped it from its anchors 
and washed it ashore, damaging the starboard hull and flooding it.155 Roofs 
were removed from 40 buildings, the beach was eroded to within 100 m of 
a main pumping station for the utilidor, and a boat ramp was washed out. 
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Fig. 3.17. George Leavitt’s house after the September 1986 big storms. Photo: Open Lead, a 
publication of North Slope Borough.

Fig. 3.18. Dredge Qayuuttaq beached after the August 2000 big storm. Source: Alaska 
Department of Community Services.157
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About 35 private homes and 4 public housing units sustained roof and siding 
damage. Waves washed out a gravel seawall and a culvert crossing at Middle 
Salt Lagoon, and damaged roads along the coast once again. Storm costs to 
the Department of Municipal Services, which maintains and repairs roads 
and beaches among other things, was $829,772. The initial aggregate damage 
estimate was about $7.7 million, renewing interest in protective measures.158 
Unfortunately, in this and other cases, damage estimates reported in dollars 
are not necessarily complete, comparable, or otherwise reliable.

The strongest storm in recent years occurred over a three-day period 
from October 7–9, 2006. The winds peaked around 5 p.m. (local time) on 
the third day at 55 mph with gusts up to 67 mph. The winds started picking 
up the afternoon of October 3, a Tuesday, and continued to build through 
the week. The atmospheric pressure at Barrow during the storm was mea-
sured to reach a minimum of 985 mb, which indicates a very strong cyclone. 
Fortunately, the winds were predominately easterly until the frontal passage 
at around 8 a.m. on October 10, when they switched around to the west-
southwest and started to weaken as the pressure began to rise. The National 
Weather Service official forecast for Barrow issued at 7:40 a.m. on October 9 
stated, “The high wind warning is now in effect until 1 AM ADT Tuesday. . . . 
Roof damage is now being reported on several structures in Barrow.” Dave 
Anderson at the Barrow National Weather Service said, “The saving grace 
with this storm was that the winds switched from east to south to west as the 
storm passed. That kept the winds offshore for the event. . . . We had rain, 
freezing rain, snow, blowing snow, blowing sand (gravel, actually), and a little 
fog on the 9th with the high winds. Our ice observations show that the sea 
was ice free for almost all of October 2006. No ice was reported during the 
storm.”159 Local archaeologist Anne Jensen noted significant erosion, with 
some artifact losses, at Plover Point to the east of Barrow and had heard 
reports of the loss of scientific equipment. 

While these extreme events share some characteristics, each event is 
unique under a comprehensive and integrated assessment. What matters in 
understanding past damage and reducing vulnerabilities in the future is the 
coincidence of natural factors including ice retreat, strong westerly winds 
of long duration, and permafrost thaw, in conjunction with human factors 
including lives, property, and cultural artifacts/items of value. The remain-
ing human factors—policy responses intended to reduce losses from big 
storms—are considered in the next section. Thus, there can be no standard 
model. In the face of profound uncertainties, members of the community of-
ten take the October 1963 storm, the most damaging to date, as the scenario 
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for planning purposes. Remarkably, there have been no reports of fatalities 
or serious injuries attributed to any of them, but there have been close calls. 
This is partly good luck.

Policy Responses

Barrow’s major response to storm damage from erosion and flooding so far 
has been the Barrow and Wainwright Beach Nourishment Program, which 
was motivated by damaging storms on September 12 and 20, 1986. These 
storms occurred near the end of a decade and a half with relatively few 
severe storms and a decade of rapid infrastructure development, including 
the first phase of the utilidor completed in 1984. The program as planned 
effectively relied on beach nourishment technology as a single technical so-
lution in the tradition of scientific management. So did its successor, a joint 
feasibility study to reduce storm damage in Barrow undertaken by the U.S. 
Army Corps of Engineers with participation by the borough. Both had to 
be modified considerably in light of unanticipated problems. In contrast, 
Barrow’s history of distributed policies and engaging the world at large is 
more consistent with adaptive governance.

Technical Rationality

In a special meeting on September 22, only two days after the second storm, 
the North Slope Borough Assembly passed a resolution declaring a disaster 
and state of emergency. It appropriated $500,000 for capital projects “for the 
prevention and minimization of injury and damage” caused by big storms.160 
In that same month the borough hired Tekmarine “to inspect the damages 
caused by the storm(s) and make initial mitigation recommendations,” ac-
cording to Frank Brown’s chronology of the program.161 (Brown was then 
director of Capital Improvements Projects Management [CIPM] for the bor-
ough.) In July 1987 the borough selected Barrow Technical Services (BTS), a 
subsidiary of UIC, the village corporation, in a joint venture with LCMF in 
Anchorage to collect material samples offshore. This initiated a continuing 
series of searches for material suitable for beach nourishment, each premised 
on the need for more or better material. These and other planning studies 
culminated in a report by BTS/LCMF, Mitigation Alternatives for Coastal 
Erosion at Barrow and Wainwright, dated April 1, 1989. The report first ac-
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knowledged and then quickly absorbed uncertainties about weather and 
climate: “The timing [of another big storm] is unknown, nor do we believe 
that the probability of such a occurrence can be forecast with much reliability 
. . . however, we feel that it can be stated that the probability of a storm with 
a 9 to 10 foot surge within the next 30 years is better than 50%.”162 Similarly, 
the report adopted the rate of erosion assumed by Tekmarine, 4 feet per year, 
while noting that reported erosion rates varied by authors and areas of the 
beach.163 The report also concluded that “an offshore material source of suf-
ficient volume and character to provide material for nourishment” had been 
identified. However, questions could have been raised about the suitability 
of offshore material samples for beach nourishment.164 

The Executive Summary listed the active and passive alternatives avail-
able: “Active consideration of erosion control included 1.) beach armor in 
various configurations, 2.) sheet piling seawalls, 3.) utilidor section seawalls 
and 4.) beach nourishment by dredging or conventional material placement. 
Passive or non-active considerations include insuring capital investments 
against flood damage and a ‘do nothing’ concept.”165 BTS/LCMF rejected the 
beach armor and sheet piling seawalls recommended by Tekmarine because 
of cost and technical uncertainties. It also recommended against further 
expenditures for utilidor-section seawalls until the experimental seawall 
protecting Barrow’s sewage lagoon was evaluated during and after storm 
conditions.166 Finally, the report set aside the passive alternatives, including 
relocation as well as insurance and “do nothing,” in the last 4 of 50 pages 
of text, not counting pages of engineering drawings and appendixes on the 
beach nourishment program. As Brown summarized it, the report “recom-
mends that if the Borough is to seek active mitigation measures, that beach 
nourishment by dredging is the recommended course of action. Other non-
active alternatives are discussed, but background information is limited.”167 
Mitigation Alternatives for Coastal Erosion at Barrow and Wainwright be-
came the seminal plan for further studies, public hearings and workshops, 
and a policy decision to proceed. The schedule, productivity, and costs of 
the beach nourishment program as planned in 1989 are reviewed below and 
compared with the actual results realized a decade later.

In July 1992 the North Slope Borough Assembly effectively decided to 
proceed, appropriating $16 million for the Barrow and Wainwright Beach 
Nourishment Program “based on civil equipment designs to date which 
incorporate the use of existing NSB owned machinery.”168 Undocumented 
reports claim that the assembly merely formalized a decision made in an 
older tradition by two of the most powerful whaling captains. In any case, 
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the details of the program as prescribed—objectives, assumptions, capabili-
ties, schedules, costs, and so forth—are not clear in the documents available. 
However, a third-party project and plan review by Ogden Beeman & Associ-
ates described the basic concept in September 1992: “Present plans are for the 
construction of a self-propelled, barge mounted dredge with a mechanical 
(clam shell bucket) excavator feeding a hopper. Material is fluidized in the 
hopper and pumped to shore via a submerged pipeline. The dredge is to be 
moored by means of two mooring anchors offshore and the submerged pipe-
line connection to the beach. The dredge should be attended by a crew boat 
and beach operations would be carried out by tractor dozers as standard in 
the dredging industry.”169 The equipment design changes recommended by 
Ogden & Beeman were incorporated into the project. Brown summarized 
the change and their significance: “the addition of a tug boat to support the 
program, several changes to the concept of the dredge such as anchoring sys-
tems and engine changes, and a ‘backup’ ladder style digging system.” These 
changes “significantly added to the project cost. . . .” The project submitted 
an updated budget outlining the capital cost increases in September 1992, 
but the assembly did not make a supplemental appropriation.170 

Because of unexpected problems in bidding and fabricating equipment, 
the Borough did not take delivery of the custom-designed dredge Qayuut-
taq, a shore barge, and a dredge tender until three years later, in July 1995, 
in Wainwright. That one season of dredging for Wainwright lasted from 
the end of July to mid-September 1995. (Dredging was seasonal because 
of Arctic weather and sea-ice conditions.) Planning and review after that 
season determined that about six weeks would be needed for major equip-
ment modifications before the next season. By late 1995, the program’s prime 
contractor, BTS/LCMF, reported that the actual cost of capital equipment to 
date exceeded the budgeted cost by about $4.1 million and that operations for 
the 1996 season would cost about $3.4 million more than was available to the 
program.171 The 1996 season nevertheless began with equipment modifica-
tions and preseason maintenance and preparations. These were completed 
in Wainwright in May and in Barrow in July, with excavation of a channel 
in the Barrow gravel pit to provide a safe harbor for the dredge. In August 
the equipment was moved to Barrow, where beach nourishment began on 
August 15 and continued through September 12. In this 29-day season, 17.5 
days were operating days and 11.5 days were “down” days because of adverse 
weather.172 The postseason evaluation and planning meeting in October 1996 
concluded that “the material encountered offshore at Barrow contains a sig-
nificantly higher percentage of clays and large rock than that at Wainwright. 
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This material is suitable for placement on the beach but caused considerable 
problems with production. . . . Equipment modifications are planned to en-
hance production with this material.”173 The program suspended operations 
in the 1997 and 1998 seasons for financial and other reasons. 

After further modifications of equipment and operations, 1999 was the 
first and only full season of operations off Barrow. Operations occurred in the 
period from July 18 to September 3, nourishing the beach from Ukpeaġvik 
just south of town and continuing northeast 1,800 feet to a point near the 
intersection of Aivik and Stevenson Streets in Browerville. Compare the 1989 
planning estimates in Mitigation Alternatives for Coastal Erosion at Barrow 
and Wainwright with the actual results above and in the 1999 postseason 
report:

■ Schedule: The 1989 plan called for “dredging to begin in Wainwright in 
1990 and move to Barrow in 1991, with the Barrow Nourishment com-
pleted in 1996.”174 But dredging did not begin in Wainwright until 1996 
and moved to Barrow in 1997. The program was terminated before the 
Barrow segment was completed. 

■ Productivity: The 1989 plan estimated a total of 800,000 cubic yards of 
beach nourishment material in place in Barrow at a unit cost of $15.27 per 
cubic yard in 1989.175 The first full season of operations produced 64,000 
cubic yards of material in place at a unit cost of $80.00 per cubic yard in 
1999.176 

■ Total cost: The 1989 plan “estimated capital and operating expenditures” 
by year from 1989 through 1996 that added up to $14.4 million, but then 
described the sum as “Total Capital Expenditure.” Thus the costs included 
were not clear.177 The lowest estimate was that the program spent $27 
million of the $38 million appropriated for it. The highest estimate was 
$100 million, including program costs charged to other accounts.178

Clearly, there is a lot of ambiguity in estimates of total costs and measures 
of productivity. Nevertheless, the differences between what was projected 
in 1989 and actual results are rough indicators of uncertainties absorbed 
up front. The differences arose from important factors misconstrued, dis-
counted, or ignored in the planning process. 

The program was terminated in 2001 after the big storm of August 10, 
2000, damaged and sunk the dredge Qayuuttaq. It was towed to Seattle for 
repairs, but the assembly decided to accept an insurance settlement instead 
of making the repairs. This reflected a general consensus that the program 
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was too expensive to continue. One informed citizen likened it to standing 
on the beach and throwing buckets of gold coins into the Arctic Ocean. 
An informed source at CIPM claimed there was no survey to determine 
how much material was washed away because the program “was a complete 
failure” and “no one is interested in proving their mistakes.” Perhaps the 
closest approximation to a formal appraisal of the program’s effectiveness 
came in an assembly meeting a month after the storm. Asked how much 
beach nourishment material washed away in the storm, CIPM Director 
Frank Brown replied that “we are having it surveyed now[.] [R]emember 
that this project is [a] sacrificial program to begin with. The beach nourish-
ment program would have to be a constantly maintained program in order 
to keep from eroding. We think that most of what we had there washed away 
but the good news is that if we hadn’t done it that we would have lost prob-
ably [a] considerable amount of stuff. So the program actually succeeded 
in that respect.”179 According to the Army Corps of Engineers, the material 
dredged in the 1999 season washed away because it was “about 70% silt and 
30% sands with little if any gravel.” That was not coarse enough. “Any beach 
nourishment program will be ineffective unless better material sources for 
nourishment are found.”180 

The program was not simply a matter of reducing damage from big 
storms; other interests figured in its design, approval, and operations. The 
third-party review by Ogden & Beeman in September 1993 noted that the 
borough’s preference for the beach nourishment alternative is “based on 
economic and non-economic criteria including the preservation of use of 
the beach and employment of local citizens.”181 Local employment figured 
prominently in questions by assembly members before the decision to pro-
ceed with the program. (The program employed 45 crew members in two 
shifts when operations resumed in the 1999 season.)182 The assembly at that 
time also waived competitive bidding to award contracts to local companies 
where possible. The Iñupiaq tradition of sharing surfaced in these practices. 
Other interests surfaced as technical issues as early as August 1992 when 
the borough commissioned the third-party review by Ogden & Beeman, 
and again in April 1993 when two prominent citizens wrote to the Plan-
ning Commission requesting further review. Dr. Tom Albert, senior scientist 
for the NSB Department of Wildlife Management, noted the scale of the 
project and concluded that “[u]nfortunately, the ‘bottom line’ is that there 
are serious risks associated with a major action such as is being proposed.” 
Richard Glenn, then of BTS, acknowledged “the need . . . to reduce Barrow’s 
vulnerability to coastal erosion.” However, he continued, “I have serious 
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doubts about this project. The project is important enough, both in cost and 
potential risk, that a review of the project by the North Slope Borough Sci-
ence Advisory Committee should be conducted. I believe that the Planning 
Department’s review of options was not a sufficient analysis of the project 
or of possible alternatives.” The opening sentence of the committee’s report 
in November 1994 acknowledged that “a beach nourishment project will be 
carried out, as opposed to other hard structural methods.” Hence, it sought 
to improve the project, evidently because it was too late to explore other 
means to reduce storm damage from coastal erosion and flooding.183 

In retrospect, the program was conceived by technical experts as a single 
comprehensive policy to mitigate coastal erosion and flooding in Barrow 
through beach nourishment technology, but it provided at best only tempo-
rary protection at an unsustainable cost. Uncertainties absorbed in the 1989 
plan but operant in the context forced a series of modifications in the pro-
gram that added to overall costs and produced material rather easily washed 
from the beach. The structure of the seminal plan as a cost-benefit analysis 
with metrics for some important variables left omissions and misconstruc-
tions of the data that later turned out to be important. So did various reviews 
commissioned by the borough. Meanwhile, passive alternatives mentioned 
in the seminal plan were not sufficiently well developed or publicized to 
gauge their political support. In balancing multiple local interests, the policy 
was not above politics. If technical rationality was an aspiration of the Barrow 
and Wainwright Beach Nourishment Program, it was not an achievement.

While the August 10, 2000, storm led to termination of the program, it 
also prompted the borough to participate in a joint feasibility study with 
the U.S. Army Corps of Engineers. As Mayor George N. Ahmaogak, Sr., 
explained in May 2001, “This study is a critical step in determining the 
protection of enormous capital infrastructure essential to the health and 
safety of the residents of Barrow. The recent storm last August attests to the 
urgency to provide coast storm damage protection for our community.”184 
The Army Corps’s 2001 proposal for a feasibility study focused on two active 
engineering alternatives, called “solutions,” quite similar to those Tekmarine 
proposed in 1987: 

■ Solution One would widen the beach by 100 feet from south of Barrow 
to northeast of the landfill, a total of 25,000 lineal feet, requiring about 
2 million cubic yards of material, and elevate the coastal road along the 
same part of the beach from an average of about 9.5 to 16 feet above mean 
sea level, requiring another 500,000 cubic yards of material. 
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■ Solution Two would widen the same beach by 50 feet with 1 million 
cubic yards of material; elevate the coastal road to 16 feet with 500,000 
cubic yards of additional material; and add a concrete mattress revetment 
constructed over a filter cloth on the seaward side of the bluffs and the 
elevated roadway, a total of about 25,000 lineal feet. 

The Army Corps’s proposal assumed that suitable material (sand and gravel) 
could be taken from Elson Lagoon, leaving a navigation channel and harbor. 
Those navigation benefits could be combined with either Solution One or 
Two without significant additional cost. “The overall combined project cost 
would be about $80 million to $82.5 million. The average annual costs would 
range from about $5.6 to 5.8 million.”185 

In 2002 the Project Management Plan added a “No Action” alternative 
and allowed for “any other reasonable alternatives that develop during the 
study.” The schedule of major milestones included the Feasibility Scoping 
Meeting in September 2005, the Alternative Formulation Briefing in Janu-
ary 2007, and the Draft and Final Report/Environmental Impact Statement 
(EIS) for public review in May 2007 and March 2008, respectively. The fea-
sibility study would end with transmittal of a report to Congress at the end 
of October 2008. Assuming everything worked out as expected, the Project 
Management Plan projected that storm damage reduction measures could 
be in place in Barrow as early as 2012. The study was “joint” in the sense 
that the estimated cost, $7.2 million, was to be shared equally between the 
federal government and the borough, and that the Army Corps’s technical 
expertise would be applied to reduce storm damage in Barrow. Only 1 of the 
15 persons listed on the Project Delivery Team represented the borough; the 
other 14 were employees of the Army Corps in Anchorage. The study was 
subject to national technical requirements listed in 34 primary references 
in the Project Management Plan plus “other appropriate Corps documents, 
such as Policy Guidance Letters.”186 

After approvals were secured at higher levels in the Army Corps, the 
study began in February 2003. The Feasibility Scoping Meeting took place by 
teleconference in December 2005, with the Final Feasibility Scoping Meet-
ing Guidance for Phase 2 approved in February 2006. The scoping meeting 
and guidance were based on documentation revised in September 2005. 
According to that documentation, the Army Corps dropped from further 
consideration a breakwater to reduce wave impacts at the base of the bluff; a 
groin to retain sediment transported alongshore; and a seawall to withstand 
flooding. It retained five alternatives for further study in Phase 2 and keyed 
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them to five contiguous reaches: 1) from the gravel pit southwest of town 
to Barrow, 2) Barrow, 3) Isatquaq Lagoon, 4) Browerville, and 5) South Salt 
Lagoon including the landfill. The five alternatives were as follows:

■ Alternative 1—No Action Plan
■ Alternative 2—Beach Nourishment for all five reaches, but Elson Lagoon 

was rejected as a source of sand and gravel; other possible sources would 
be assessed 

■ Alternative 3—Revetment for reaches 1 and 2, using rock barged from 
Nome 

■ Alternative 4—Dike with Road for reaches 3 to 5 
■ Alternative 5—Non-Structural Measures for all reaches

Included in Non-Structural Measures were “opportunities to remove or re-
locate facilities, structures, and other damageable materials” and “changes 
in policies, procedures, regulations which the local government(s) could 
implement. . . .” They were described as potentially “useful supplements to 
other measures” and given only minimal consideration: 17 lines out of 64 
single-spaced pages in the documentation.187 For evaluation of the alterna-
tives retained, the Army Corps dropped cost-benefit analysis in favor of 
scenario analysis, citing climatic uncertainty that could have been based on 
our project’s climate research: “Because of this uncertainty, setting a single 
most likely future climate for Barrow (which would drive the predicted 
storms and flood damages) over the study’s 50-year analysis period is dif-
ficult. Scenario planning is generally used in situations in which there are a 
large number of uncertainties. Barrow is a fine example of this. . . .”188 The 
first evaluation criterion for Phase 2 alternatives was “Completeness: Is it a 
complete solution to the identified problem(s)?” The next two criteria were 
effectiveness and efficiency; the final three were acceptability, Native benefit, 
and stability. 189 

On the evening of August 23, 2006, the Army Corps provided an update 
on the project at a public meeting in Barrow attended by 50 to 60 local 
people, including an Iñupiaq interpreter.190 Project Formulator and Corps 
Planner Forest Brooks announced that “large beach nourishment has been 
dropped from active consideration” because beach erosion was no longer 
a big problem. The beach was stable during the last 50 years, according to 
their general results, and “most of the loss occurred [between 1954 and 1974] 
when material was removed from the beach to support construction of the 
airport runways.”191 But additional reasons for this change may be inferred. 
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 According to the study’s hydraulic engineer, “When we were looking at 
beach nourishment, one biggest stumbling block is getting material we could 
use.”192 Without beach nourishment, costs declined and gravel requirements 
were reduced from at least 2 million to 0.5 million cubic yards or less; at that 
level, “there should be enough gravel material available in existing com-
mercial pits.”193 That eliminated the search for suitable beach nourishment 
material and avoided the environmental impacts of opening a new pit for 
gravel. The most significant impacts would have affected the Steller’s eider, 
a threatened species of sea duck that nests in the Barrow area.194 

With beach erosion set aside, the remaining problems were erosion of 
the bluffs and flooding. The proposed solutions were a revetment to protect 
the bluff and a dike along the beach to prevent flooding. Each was to be con-
structed with a core of HESCO Concertainers at mean sea level or slightly 
above it. Each Concertainer is a wire-basket cube containing a geotextile 
fabric sack holding a cubic yard of sand or other material; the cubes are 
connected in the field with spiral wires and steel rods. For the revetment, 
“Rocks will be placed over the core to provide protection from the waves. 
Backfill will be placed along the face of the bluff to reshape the bluff. . . . The 
surface of the bluff will be covered [to the top] with supersacks to take ocean 
spray and rainfall and runoff.”195 The design of the dike for flood control was 
similar but did not include the gravel backfill and supersacks; they were un-
necessary because land behind the rocks and Concertainer core was lower in 
elevation. The dike would replace the temporary berms constructed by the 
borough with a permanent structure at about the same height, 16 feet above 
mean sea level. To provide access to the sea, the Army Corps included four 
breaks in the dikes to be filled with temporary material in advance of a big 
storm.196 Once again, nonstructural alternatives were deferred. Brooks ad-
vised, “We will be working with the North Slope Borough on these options. 
As you see, the cost of structural projects is very big, [it’s] going to be very 
difficult to justify under COE policy.”197 Brooks reported that “[e]ach piece, 
bluff protection and flood protection, looks like it will cost about 30 million 
dollars. The total project ranges from 50–70 million dollars. The price range 
depends on how high we build the rock . . . it looks like the federal share is 
about 60%, and local share will be about 40% of the construction cost.”198 
The borough would be responsible for maintenance costs. 

The public meeting included several confrontations between differently 
informed perspectives, from the top down and bottom up. Consider the 
following example. During Brooks’s presentation of the design of the revet-
ment, audience members became concerned about the plan to place large 
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rocks on top of smaller rocks on the seaward side; one member raised the 
issue by citing a heavy concrete boat ramp on the beach in Barrow that sank 
in the sand and was almost swallowed up years ago. From the Army Corps’s 
perspective, the proposed design was justified as standard practice: “This is 
the way we build our breakwaters. Nome and Homer are built like this. We 
always build revetments coarser as we go up,” according to the Army Corps’s 
hydraulic engineer. From the audience perspective, circumstances in the 
Arctic were different: The Army Corps’s design was an attempt to prevent 
waves from overtopping the revetment and eroding it from behind, but that 
was not sufficient in the Arctic where sea ice along the beach (an ivu) shears 
from the bottom of the structure and lifts up the rock, while water under 
the ice removes material supporting the rocks from below. The hydraulic 
engineer deferred to modeling to resolve the issue: “Once we come up with 
a final design, we’ll construct a little model and have the Cold Regions Lab 
[in New Hampshire] run ice up on it and see how it performs.”199 In general, 
the audience referred to detailed observations of local and Arctic conditions, 
and made inferences from them, to make their points; in other words, they 
appealed to their local knowledge. Members of the Army Corps’s team ap-
pealed to standard practices and numerical models as surrogates for Arctic 
systems and as substitutes for learning by doing. In doing so, each continued 
his or her own distinctive tradition.

Whatever the influence of bottom-up perspectives from Barrow, it is al-
ready clear that nature and the Independent Technical Review mandated in 
Army Corps procedures have impacted the outcomes of the evolving feasi-
bility study. The Army Corps was reconsidering use of Concertainers in the 
Barrow project within months of the public meeting, it explained, because 
“seawalls built out of Concertainers during the summer of 2006 at Kivalina 
and Wainwright were severely damaged” in storms that fall.200 Sometime 
after July 2007, when the Independent Technical Review was approved, the 
Army Corps’s review team of specialists from the Alaska district and other 
Army Corps districts sent the project back to the drawing board for major 
changes.201 The review concluded that the study’s beach and economic mod-
els had overestimated the damages averted by the alternatives selected and 
therefore overestimated the benefits of the project. It mandated scaling back 
the alternatives to make the project more economical, including consider-
ation of nonstructural alternatives. Consequently, by January 2008, public 
review of the Draft Feasibility Report/Environmental Assessment (EA) was 
rescheduled for January 2009. Federal funding to implement any program in 
the Final Draft Feasibility/EA is contingent on approval by the borough and 
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by the Alaska district’s superiors to the top of the hierarchy in Washington, 
and on Congressional authorization and appropriations. 

In retrospect, the feasibility study was conceived by technical experts as a 
search for a single comprehensive policy to reduce storm damage in Barrow 
through structural engineering. Thus, its origins were similar to those of 
the seminal plan for the Barrow and Wainwright Beach Nourishment Pro-
gram, and so were some consequences: unanticipated changes in the Project 
Manage ment Plan underscoring uncertainty in comprehensive planning, 
and diversion of attention from distributed alternatives to address separately 
such local priorities as the utilidor or the landfill. But unlike the seminal 
plan, the Army Corps’s study was subject to national technical requirements. 
Substantively, the requirements prescribed explicit consideration of the net 
national interest in the project and a broad range of local interests, includ-
ing environmental, archaeological, and cultural. Procedurally, they exposed 
the study’s interim plans to public and technical reviews. This openness im-
proved the dependability of the study and fostered creative comparison of 
initial and newer alternatives, leading to elimination of beach nourishment 
and more serious consideration of nonstructural alternatives. On the other 
hand, implementation of those technical requirements has cost time and 
other resources, and in the end could suppresses Barrow’s distinctive needs 
and opportunities for storm damage reduction on behalf of technical com-
pliance. The study team and its superiors in the Army Corps are subject to 
national technical requirements and effectively control the study’s work on 
Barrow storm damage reduction. It should not be assumed that local needs 
and opportunities are automatically compatible with national technical re-
quirements.202 Differences are best resolved case by case rather than once 
and for all, because context matters; and they are best resolved on the basis 
of experience wherever possible. 

Distributed Policies

Early in our field work in Barrow we met people who appeared to be well 
positioned and predisposed to act on separate parts of the overall problem 
of reducing storm damage from erosion and flooding. At the same time, 
we were aware of the community’s preoccupation with active or structural 
alternatives developed by Tekmarine and BTS/LCMF in the late 1980s and 
proposed by the Army Corps in 2001. But prospects for timely progress 
from the joint feasibility study were uncertain, and the beach nourishment 
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program had not succeeded according to local appraisals. Under these cir-
cumstances, and as part of our effort to help the community adapt to climate 
change, it made sense to expand the range of informed alternatives for those 
in Barrow who were willing and able to act. We began with the least obtrusive 
approach that was also consistent with our areas of expertise: researching 
other less visible policy alternatives that had been considered in Barrow in 
recent decades and bringing them to the attention of community members 
to provide a more comprehensive picture of the alternatives available. We 
found that many distributed policies already had been considered to reduce 
storm damage in Barrow, and sometimes implemented to good effect. The 
following survey covers emergency management, archaeological investiga-
tions, relocation, planning and zoning, insurance, retrofits, and new con-
struction. Even at the local level, progress need not depend exclusively on a 
single comprehensive solution. 

First, consider emergency management. Since at least the mid-1980s, in 
response to warnings of big storms approaching Barrow, the borough has 
deployed bulldozers to construct temporary berms on the beach to take the 
brunt of the storm, thereby reducing erosion and flooding damage.203 On 
at least one occasion the department attempted to stockpile material on the 
beach in advance of the storm season, but abandoned that practice along 
populated sections of the coast after complaints from residents who pre-
ferred unrestricted beach access and ocean views. So far, emergency action to 
build temporary berms, place sandbags, and tie tarps over five maintenance 
manhole covers has protected the utildor from flooding at its lowest point, 
pump station No. 4 near the Top of the World Hotel. (Next door to No. 4, 
the Osaka Restaurant reportedly has been flooded up to the foundation level 
on several occasions, but not up to the floor level.) Such emergency actions, 
however, can be dangerous. In September 1986, as the second big storm 
approached Barrow, heavy equipment operators had to be ordered off the 
beach before the berms were completed because working in the surf became 
too dangerous.204 In 2001 the National Weather Service station in Barrow 
acquired its own shortwave radio transmitter to eliminate about 10 minutes 
lost in transmitting storm warnings through the NSB police department.205 
Adequate early warning time is also necessary to allow families including the 
elderly and children to assemble in a safe place, to secure sheet metal, ply-
wood, and other materials launched by high winds, and to gather supplies. 
As a big storm approached Barrow on September 9, 2003, “The NSB . . . asked 
everyone to tie down loose stuff, and get three days supplies in hand.”206 The 
value of credible early warnings has been recognized in these ways. 
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To help personnel at the National Weather Service station in Barrow 
improve local forecasting skill, and to compensate for personnel turnover 
there, our colleague Elizabeth Cassano took the lead in developing an em-
pirical classification of 55 years of atmospheric pressure maps in the western 
Arctic. The classification identifies storm patterns that have produced the 
most damage in Barrow in the past.207 To account more specifically for the 
coincidence of natural factors, we also developed heuristics to help improve 
early warning of storms that could cause severe flooding in Barrow. Based 
on sensitivity analysis of numerical weather and storm surge inundation 
models applied to past storms, the study demonstrated that for Barrow, a 
forecast for winds exceeding 30 miles per hour for at least 20 hours is the 
most significant predictor of a severe flood, as long as there is relatively 
open water close to shore.” Other factors were less important.208 This heu-
ristic “looks pretty good,” according to Dave Anderson at the Barrow sta-
tion. Given the much larger fetch experienced in recent years, he suggested 
lowering the wind speed threshold to 25 miles per hour in a meeting of the 
Local Emergency Management Committee in September 2007. This has been 
implemented: The National Weather Service in Barrow now recommends 
that any forecasts above 20 to 25 miles per hour when the ice is out should be 
considered dangerous.209 Anderson also believes that better instrumentation 
could improve credible early warnings—particularly television cameras on 
automated weather stations along the coast to observe wave and ice condi-
tions, and buoys at sea to observe air and sea surface temperatures, wind 
speed and direction, atmospheric pressure, and wave action.210 

In June 2001, a contractor for the borough submitted a Comprehensive 
Emergency Management Plan.211 For each generic management function 
to be activated and performed during emergencies, the contractor inserted 
the names of borough departments, agencies, and other organizations with 
primary and secondary responsibilities. It also urged users to take note of 
the responsibilities of their own units, but most users knew little or nothing 
about the CEMP. To educate and motivate borough personnel in Barrow 
in preparation for the autumn storm season, borough Assistant Risk Man-
ager and Disaster Coordinator Rob Elkins took the initiative to design an 
emergency management exercise based on our account of the great storm of 
October 1963; he supervised the exercise in late August 2004.212 In addition 
to training, the exercise stimulated investigation of reserves and redundan-
cies—for example, whether there were enough honey buckets and sewage 
and water trucks in Barrow to provide emergency services and protect public 
health if the utilidor shut down. 
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At about the same time Elkins took the lead in developing the North Slope 
Borough Local All Hazard Mitigation Plan and equivalent plans for each of 
the eight villages, to qualify for federal disaster mitigation funds from FEMA 
under Sec. 322 of the Disaster Mitigation Act of 2000 (P.L. 106-390). This 
is the borough’s master plan, which is a comprehensive framework rather 
than a single comprehensive solution. It notes that individual “projects will 
be prioritized and selected for implementation based on community goals, 
planning objectives, funding availability, environmental concerns and public 
support” in addition to benefit/cost considerations.213 Moreover, it “will be 
evaluated and updated every five years as appropriate when a disaster oc-
curs that significantly affects North Slope Borough. . . .” Thus, the form of 
the plan is distributed and procedurally rational. After the plan came back 
preapproved from the state of Alaska and FEMA in late November 2005, the 
NSB Assembly “listened long and hard” and finally approved the plan but 
not the action items.214 Some of the action items are mentioned below—
and available for submission to the assembly in the wake of damage from a 
future big storm.

Second, consider archaeological investigations, which might reduce losses 
like the remains of Uncle Foot in September 1986, even if they lie outside the 
Army Corps’s authority. Borough Mayor Jeslie Kaleak, Sr., clarified the sig-
nificance of such losses at a 1991 symposium on saving the past: “The modern 
world will not leave us soon. We must come to a living accommodation with 
it. But doing so we must never forget who we are, for that is our strength. 
For so long as we remain Iñpuiat, we will have the ability to deal with the 
changes. Self-knowledge is the greatest of all knowledge for it gives us the 
courage to face each day secure in ourselves and our abilities. Erosion of our 
beaches and disintegration of our historical sites takes that knowledge from 
us.”215 The 1991 symposium recommended “a year-by-year site monitoring 
program to keep track of archaeological site conditions on the North Slope, 
and to develop a realistic schedule for excavation of the more endangered 
sites, keeping in mind the availability of money and resources. The initial fo-
cus would be placed on sites that contain irreplaceable data and that are most 
significant in terms of unique qualities.”216 But prioritizing sites turned out to 
be difficult for technical and financial reasons; excavations are still primarily 
efforts to salvage cultural remains after they are exposed by big storms. A 
second recommendation of the 1991 symposium was “training local residents 
in the areas of archaeology and anthropology so that future excavations and 
the interpretation of the evidence uncovered from them would reflect lo-
cal perspectives.” Ilisaġvik College, the NSB community college located at 
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NARL, has graduated at least one student with a science technician degree. 
Laboratories for analysis of archaeological and paleontological finds were 
designed into the new Barrow Arctic Research Center. The 1991 symposium’s 
third recommendation was realized by construction of the Iñupiat Heritage 
Center in Barrow in 1999.

Third, consider relocation or rollback of people and property from vul-
nerable shoreline areas. This alternative has been mentioned, and occasion-
ally acted on, for some time in Barrow. At an elder’s conference, Bertha 
Leavitt recalled that she “had her house moved from Browerville in 1960 and 
if she hadn’t have done that it would have succumbed to the ’63 storm.”217 In 
the first half of 1964, as previously noted, Barrow residents, with help from 
the federal government, relocated houses according to a new town site sur-
vey as an alternative to moving the whole town to a new location.218 In 1970 
local government tried to relocate 22 residences on the Barrow beachfront 
that were vulnerable to flooding. None was relocated, apparently because the 
lots were restricted by the Bureau of Indian Affairs and the occupants refused 
to take the offer.219 This attempt followed the Army Corps’s recommendation 
in 1969 “that Barrow adopt a number of non-structural measures to reduce 
damage from erosion (i.e., relocate houses, businesses, and utilities and de-
velop/enforce erosion zone ordinances).”220 After the second September 1986 
storm left the seaward side of George Leavitt’s house on the bluff suspended 
35 feet above the Arctic Ocean, neighbors helped him move it inland. In 1989, 
the seminal plan for the beach nourishment program mentioned that reloca-
tion had occurred along with other preventive measures, but omitted details 
beyond these: “Previous Borough mitigation efforts regarding erosion have 
resulted in expenditures for reconstruction of facilities, relocation of homes 
and preventive restraints against further erosion. These efforts over the past 
2 or 3 years have cost in excess of $4,000,000.”221 

Relocation has been mentioned as a possibility as early as 1987 in an ap-
pendix to the Tekmarine report. Jesse Walker, an expert in coastal studies, 
recommended “that an evaluation (financial, emotional . . . ) be made of ini-
tiating a setback scheme (especially for the Barrow and SW Barrow reaches).” 
He added that the cost of protecting these priority reaches—$14,000,000 
according to Tekmarine—“would buy a lot of property and soothe a lot of 
frustration.”222 Relocation came up in the 1989 seminal plan, in a reference 
to a Planning Department memo by Rick Sampson: “Mr. Sampson estimates 
the cost of relocation of all Barrow structures west of Stevenson Street is 
approximately 3 million dollars, [but] the basis for this estimate was not 
stated. Mr. Sampson feels relocation of structures should be explored as 
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an alternative solution to mitigation of erosion.” BTS/LCMF discouraged 
further consideration without a full analysis of costs it chose not to provide. 
Moreover, “most structures cannot be moved. Capital investments, such as 
roads, the land fill, the sewage lagoon, the lower and upper dams and most 
buildings larger than single family residences are impractical to relocate or 
move.”223 Nevertheless, relocation was included in discussion and promotion 
of the beach nourishment program. For example, in a special meeting and 
workshop on May 16, 1989, NSB official Herb Bartel assured the assembly 
that some first-phase work would “look at the costs associated with moving 
a lot of the structures and moving those to other pieces of property both 
in Barrow and in Wainwright, and the overall program may involve, most 
likely would involve, both the nourishment for the prevention of erosion 
and the moving of some structures onto safer properties.”224 An action item 
authorized but not implemented in the Local All Hazards Mitigation Plan 
calls for the borough to “acquire the services of a suitably qualified individual 
or firm to conduct a Project Analysis Report on a rollback/relocation of the 
community, to include all utilities.”225 

Barrow’s history indicates that relocation is not just one policy alternative 
but a family of alternatives depending on what is moved, when, and how. 
Evaluation of relocation alternatives is less amenable to program-wide met-
rics, like cost per cubic yard of gravel in place on the beach, because costs and 
benefits vary structure by structure. For similar reasons it is rarely a single 
comprehensive solution. Perhaps the Army Corps deferred structure-by-
structure evaluation of relocation in the joint feasibility study for that reason; 
in any case, the Army Corps received a mandate to evaluate relocation for the 
Draft Report/EA. Meanwhile, evidence from a series of eight aerial photos of 
Barrow and Browerville from 1948 to 2002 suggests that relocation has been 
a de facto policy in Barrow. Our colleagues looked for buildings within the 
area flooded by the October 1963 storm that appear in one photo but disap-
pear in the next (Fig. 3.8). They counted 54 buildings removed from that area 
over that period, about one per year. Eleven buildings were removed from 
1962 to 1964, which includes the great storm; another twelve were removed 
from 1984 to 1997, a period of growth in population and infrastructure. This 
timing suggests that informal policy allowed nature to dictate when and 
where relocation took place. This minimized the political burden of reloca-
tion for public officials. This is an adaptation to extreme events, so long as 
the structures were not replaced in equally vulnerable areas. 

Fourth, consider planning and zoning to prevent building or rebuilding 
in vulnerable areas. This possibility was mentioned in 1992 as part of the 
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rationale for the Barrow and Wainwright Beach Nourishment Program. Bor-
ough Attorney Alan Hartig observed that “the intent of the beach nourish-
ment program is to . . . allow the North Slope Borough to recover their capital 
cost on major facilities that are built in that area . . . subject to erosion [and] 
not build them back in that same area. . . .”226 In 1994 the Science Advisory 
Committee report on the program recommended that “for any new develop-
ment or redevelopment in the community, serious consideration be given to 
adequate set-backs from the eroding shoreline or bluff. . . .”227 In 1997 Frank 
Brown’s report on the program claimed that one of its components “from 
its inception [was] to halt further development along the coastal areas . . . 
through the Planning and Zoning process. This process, along with the time 
frame afforded by the sacrificial beach, would allow existing structures to 
reach their useful life and be replaced, further inland, in a controlled man-
ner.”228 Other sources recall that a planning and zoning component was only 
discussed, not formally approved, as part of the beach nourishment program. 
We have found no documentary evidence to resolve the issue. However, if it 
existed, a planning and zoning component was not consistently enforced.229 
The evidence includes construction of the borough’s veterinary clinic in 1998 
on land exposed to flooding in Browerville. The clinic is 1 of 11 new buildings 
constructed between 1997 and 2002 in the area flooded by the October 1963 
storm, according to research on aerial photos by two of our colleagues.230 
An action item authorized but not implemented in the Local All Hazards 
Mitigation Plan calls for the Planning Commission to “enact and enforce a 
moratorium on all building within areas deemed to be threatened by ero-
sion” but not flooding.231 

Fifth, consider insurance, which has a planning and zoning component 
in so far as the National Flood Insurance Plan (NFIP) is concerned. In Sep-
tember 1998 the NSB Assembly tabled indefinitely a resolution on insur-
ance. The first part would have resolved “[t]o assure the Federal Emergency 
Management Administration that [the borough] will enact as necessary 
and maintain in force for those areas having flood hazards, adequate land 
use and control measures with effective enforcement provisions consistent 
with the Criteria set forth in Section 60.3 of the National Flood Insurance 
Program Regulations.”232 Mayor Benjamin Nageak requested tabling the 
amendment when he introduced it. The brief discussion in the assembly 
minutes suggested uncertain financial impacts involving the Indian Housing 
Authority and possibly homeowners. In addition, the resolution as written 
would affect the entire borough, but the only North Slope community with 
an expressed interest in NFIP was Barrow. An action item in the Local All 
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Hazards Mitigation Plan notes, “Although [Barrow’s] participation in the 
NFIP has previously been discussed and rejected by the North Slope Bor-
ough Assembly, a careful assessment of the benefits of said participation is 
worth a second look.”233 

Sixth, consider retrofits of facilities difficult to relocate, beginning with 
the landfill. No one really knows what was buried there by the military years 
ago; core sampling has been deterred by fears it might break a transformer, 
for example, and release PCBs and other hazardous materials into the en-
vironment. In 1999 an Army Corps study agreed that “there was an erosion 
problem occurring in front of Barrow and that the landfill and sewage lagoon 
were vulnerable to overtopping during a severe storm event. However the 
cost of potential complete solutions ($20–40 million) greatly exceeded the 
Federal participation limits ($1 million) of the Section 14 program.”234 Since 
then the landfill has been closed under a plan negotiated by the borough 
and the Native Village of Barrow with the U.S. Navy, Air Force, and Depart-
ment of Justice. As described by the Army Corps, “The plan provides for the 
Department of Defense to provide a majority of the funding for the closure, 
with the proviso that no additional federal funds be provided to support the 
landfill. The landfill closure plan includes some minimal measures (such 
as jersey barriers along the road seaward of the landfill) to reduce flooding 
damages that might be experienced in the future by the landfill. However, 
these measures are limited and assume that the beach and the road will re-
main in place and will not be eroded and/or damaged in the future.”235 

Barriers to protect the landfill go back at least to 1987 when surplus 
wooden cross sections from the utilidor were used to construct a 600-foot 
seawall. This old seawall apparently contributed to beach erosion on its sea-
ward side but remained in good condition until a big storm in September 
2003 removed sand that had covered it. Some minor damage is now visible, 
but its long-term performance exposed to waves and sea ice remains to 
be seen. In August and September 2004 the borough extended the utili-
dor cross-section seawall 300 feet on each side using Concertainers. These 
Concertainers have not worked well; a flaw in installation of the top of the 
geotextile sack allowed water to pump material out of the sack. The Concer-
tainer seawall constructed at the same time to protect part of the bluff has 
worked well; the landfill behind the wall has become permafrost, creating 
in effect a new bluff. But the seawalls constructed in 2004 have not yet been 
tested by a big storm.236 The old landfill also is protected by a cap consisting 
of a protective fabric layer covered with 2 feet of tundra. There are concerns 
in Barrow that the design of the cap assumes the material buried below it 
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will remain a “frozen popsicle” forever, held in place by permafrost. But the 
permafrost could melt if the warming trend on the North Slope continues, 
releasing material potentially hazardous to sea mammals and subsistence 
hunters. To monitor the permafrost, holes were drilled in front of the seawall 
protecting the landfill and sewage lagoon areas, and casings were inserted 
in the holes. But as the beach recedes in those areas, these holes also are 
increasingly vulnerable to erosion and flooding. 

To reduce the vulnerability of the utilidor and other facilities, the bor-
ough stabilized the spillway across Isatquaq Lagoon in 2006 and 2007 by re-
moving old concrete, driving 50-foot steel pilings, and placing large boulders 
to protect it from erosion.237 The spillway supports a road and above-ground 
telephone, fiber optics and power lines, utilidor water and sewer lines, and 
the single line that supplies natural gas to town. These are still exposed to 
waves and flooding. To reduce the vulnerability of pump station No. 4 to 
flooding, veteran Plant Superintendent for the Barrow Utility System Tim 
Russell suggested extending upward the steel cylinder encasing the pump 
station, adding an external staircase to access a waterproof main hatch that 
would be installed on the roof. Similar retrofits on five utilidor maintenance 
manholes along the coast could help prevent leaks that would drain into 
pump station No. 4.238 In addition, bulkheads and shut-off valves might 
make utilidor equipment and operations more resilient by limiting dam-
age to one area while allowing other areas to function. (Bulkheads already 
segment the underground utility corridor to limit damage in case of fire.) 
Pump station No. 3 in Browerville is a system-wide bottleneck; that is, where 
all sewage lines from the other pump stations converge into a single line to 
the sewage lagoon.

Seventh, and finally, consider new construction projects that reduce fu-
ture vulnerabilities. The first phase of the new $62 million Barrow Arctic 
Research Center (Fig. 3.19) has been constructed just east of NARL near 
 Imikpuk Lake. Glenn Sheehan of the Barrow Arctic Science Consortium 
took the lead in having the facility designed on a pad and pilings high 
enough—15 feet above mean sea level—to protect the bottom floor from a 
flood equivalent to October 1963. A new sewage treatment plant has been 
constructed near the southeasternmost point of South Salt Lagoon; opera-
tions were expected to begin in June 2008. The site was selected in part to 
withstand a 100-year flood. Other sites closer to the beach and lower in 
the tundra were rejected in part because of their vulnerability to erosion 
and flooding.239 Tom Brower III of the Native Village of Barrow and others 
have secured approvals and partial funding for a new road that will serve 
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Fig. 3.19. Barrow Arctic Research Center, phase 1, Febuary 2008. Photo: Ron Brunner.

as an inland evacuation route from NARL. This is an alternative to Steven-
son Street, the coastal road often flooded by big storms and washed out in 
places, including the bridge over the culvert connecting Middle Salt Lagoon 
with the sea. The new road runs south from NARL, past the new research 
facility and sewage lagoons, and links up with Cakeeater Road, a total of 2.6 
miles. Marie Adams Carroll took the lead in locating a new hospital outside 
the area flooded by the October 1963 storm, in an undeveloped corner of 
Browerville just northeast of Isatquaq Lagoon and reservoir. She used the 
map of the 1963 flood line we had reconstructed from the work Hume and 
Schalk previously cited (Fig. 3.20). The hospital is partially funded through 
the Indian Health Service; site preparation was expected to begin in 2008. 
However, the recent extension of the airport runway west toward the ocean 
has raised some concern in Barrow. Significant erosion has occurred in that 
area over the last century.

No survey of past and potential policy responses can be complete. But 
perhaps this survey is comprehensive enough to show how different people 
and organizations in Barrow have taken the initiative on distinguishable 
parts of the overall task of reducing storm damage. This distributed pattern 
of inquiry and action allows multiple initiatives to proceed in parallel rather 
than in series, thus multiplying opportunities for learning by doing. It allows 
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for specialized expertise and motivations to be brought to bear on each ini-
tiative. It also allows for coordination of responses as needed by the Disaster 
Coordinator’s and Mayor’s offices and the North Slope Borough Assembly. 
The borough’s Local All Hazard Mitigation Plan goes a long way toward coor-
dination. But no pattern, including this distributed pattern, is fool-proof. Al-
ternatives can fall through the cracks; for example, community members still 
lack inquiry on relocation and planning and zoning that is detailed enough 
to gauge costs and benefits as well as political support. Related alternatives 
are not always compared; for example, community members lack compari-
son of the costs and benefits of the borough’s emergency-management berms 
and the Army Corps’s proposed replacement, a permanent dike. Moreover, 
differences in priorities are not always resolved. The Army Corps’s joint 
feasibility study presumes a single comprehensive solution to reduce storm 
damage. The Local All Hazard Mitigation Plan prioritized a number of ac-
tion items relevant to the top goals of protecting public utilities and reducing 
damage from erosion and flooding. One leader in Barrow told us that “[t]he 
utilidor and the landfill must be protected; everything else can go” as nature 
dictates in future big storms. 

Fig. 3.20. Marie Adams Carroll and others viewing the 1963 flood map, August 2003. 
Photo: Christina McAlpin. 
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How can such shortfalls be remedied? Progress depends on sharing 
among policymakers a more comprehensive picture of vulnerabilities and 
alternatives that includes both the joint feasibility study and distributed ini-
tiatives. That need not preclude action on separate policies that make sense 
on their own, like designing new facilities to lessen their vulnerabilities. 
Progress also depends on more systematic learning by doing, emphasizing 
appraisals of any alternatives implemented. Tekmarine spelled out the logic 
in its final report in 1987. Citing the large size of the proposed investment 
and uncertainties about whether the proposed hard structure would modify 
waves and currents and thereby destabilize the structure itself, Tekmarine 
recommended a phased implementation policy: “As a first step of this policy, 
it is recommended to install test sections and perform a monitoring pro-
gram in their vicinity for at least 2 years to study the performance of the 
protection work and obtain site-specific environmental information. The 
lessons learned from this program, as well as the enhanced data base on 
local natural processes, will aid in the design of future protection work with 
assured performance and improved economy.”240 Similarly, the Local All 
Hazard Mitigation Plan includes monitoring the Concertainer seawalls as 
an action item.241

It would be a mistake to assume that storm damage reduction or global 
warming is a high priority or that responses to them can be isolated from 
other challenges in the open-ended process of community development in 
Barrow and on the North Slope. Responses to all the challenges are con-
nected through the borough’s budget, if nothing else, and more pressing 
challenges include making a living and adapting Iñupiat culture in order 
to sustain it. In an interview on National Public Radio in September 2007, 
Richard Glenn of ASRC observed, “Our people depend now on resource 
development for schools, health clinics, fire halls, runways; everything that 
you would expect larger governments to do elsewhere in America happens 
here because there’s a tax base.”242 As previously noted, that tax base depends 
heavily on oil-industry property at Prudhoe Bay. But the value of that tax 
base has been declining in recent years, forcing cutbacks in borough rev-
enues and expenditures including employment in local government. Perhaps 
the leading economic priority is development of a new pipeline to trans-
port 4 to 6 billion cubic feet of natural gas per day from the North Slope 
south, alongside the existing Trans-Alaska Oil Pipeline, to markets in the 
lower 48 states. When an interviewer noted Glenn’s impatience with “all this 
gloom and doom about climate change,” Glenn’s response was adaptive, not 
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 predictive, and reminiscent of Levi-Strauss’s science of the concrete: “Our job 
is to know, study changes, day-to-day changes, month-to-month changes. 
And so we don’t say that, for example, on November 15th, the ice should be 
10 inches thick. We say, we should know how [thick the ice is] regardless 
of the day, and it’s our knowledge that keeps our people safe. . . . And so we 
live with change. There are other changes going on. Change is walking in 
two worlds . . . sometimes I think MTV has more effect on us than global 
climate change.” 

The two worlds also are in conflict over offshore oil exploration. That 
could alter bowhead whale migration routes and disrupt subsistence harvest-
ing by Iñupiat whalers, but it could also eventually help support Iñupiat and 
other North Slope residents in the modern economy. A coalition of plaintiffs 
that includes North Slope Borough and the Alaska Eskimo Whaling Com-
mission has taken legal action to block offshore drilling by Royal Dutch Shell. 
Since 2005 Shell has paid about $80 million for leases in the Beaufort Sea, 
and in February 2007 it obtained a drilling permit from the federal govern-
ment’s Minerals Mining Service. According to borough Mayor Edward Itta, 
“It’s a hell of a dilemma. . . . Without a doubt, America’s energy needs are 
way up, and something’s going to happen up there. It’s a way of life against 
an opposing value. This way of life has value; nobody can put it in dollars 
and cents.”243 More recently, the mayor affirmed that “opposition to offshore 
industrial activity is necessary for the protection of the bowhead whales and 
other marine mammals so vital to our culture. But opposition by itself is not 
enough. We need to couple it with engagement. By engaging with industry 
and with the federal agencies, we remain at the table. It keeps us in the dis-
cussion, allows us to educate the industry in all aspects of our concerns, and 
keeps us informed about their evolving technologies and involved in their 
mitigation strategies.”244 These are contemporary versions of pragmatic re-
sponses by earlier Iñupiat leaders to major historical challenges of the past, 
making a living and sustaining the culture in the modern world.245

Engaging the World

Engaging the world at large is also important for reducing net losses from cli-
mate change, one of the less immediate challenges faced by Barrow and other 
North Slope communities. Potentially this includes organizing networks of 
communities, for at least two purposes. One is to diffuse policy-relevant 
information, including case studies centered on policies that have worked in 
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one local community for possible voluntary adaptation by other communi-
ties. Another is to clarify their shared needs to inform and influence central 
authorities from the bottom up. Central authorities often control some of 
the resources needed to support policies that have worked on the ground, 
but without information from the bottom up they cannot reliably know how 
to allocate resources accordingly. Steps toward organizing networks of com-
munities have emerged more or less spontaneously as part of the effort to 
reduce storm damage in Barrow that is consistent with adaptive governance. 
An explicit strategy built on such initiatives has the potential to expand the 
range of informed alternatives for policy decisions in each local community 
and at higher levels.246 

Examples of the diffusion of policy-relevant information across commu-
nities are not difficult to find in Barrow’s past. Tekmarine’s 1987 final report 
recommended two alternatives—an all-block scheme for the bluff area and 
a raised-road scheme for the lagoon area—based in part on its experience 
with hard structures at Prudhoe Bay.247 Planning studies for the Barrow and 
Wainwright Beach Nourishment Program included two reports on beach 
nourishment projects elsewhere. In March 1989, LCMF hired Coastal Fron-
tiers, Inc., to compile documentation on 18 beach nourishment projects 
in California, Louisiana, New Jersey, New York, and North Carolina, and 
overseas in Australia, Scotland, and an island in the North Sea. In February 
1990, Ducote Engineering Associates, Inc., was hired to compile a review of 
existing beach nourishment projects outside Alaska including Miami and 
Duval County, FL; Grand Isle, LA; and Ocean City, MD. The Army Corps 
of Engineers reconsidered the use of Concertainers in Barrow after sea-
walls built from Concertainers failed partially or completely in Kivalina and 
Wainwright during storms in the fall of 2006. When Kaktovik lost electric 
power in the blizzard of January 2005, shutting down water, sewage, and 
other services as temperatures dropped to −20°F, the Disaster Coordinator’s 
office used a dummy budget code to track the cost of emergency services 
and repairs. This mundane but important lesson learned from previous di-
sasters elsewhere in the borough highlights its government’s networking 
function.248

For the future, Barrow has much to learn about reducing storm damage 
from the experience of similar communities, and vice versa. Consider, for 
example, Shishmaref, home to more than 600 people exposed to big storms 
on a barrier island at the southern edge of the Chukchi Sea. According to 
the U.S. General Accounting Office (GAO), Shishmaref voted to relocate 
in 1973 “when it experienced two unusually severe fall storms that caused 



180 Barrow as Micro cosm 

widespread damage and erosion.”249 The vote was reversed in August 1974 
after the site selected for relocation proved unsuitable, and it was learned 
that federal agencies would withhold funding for a new school and runway 
if the town did relocate. Shishmaref ’s experience also includes selective re-
location. After a storm in the fall of 1997, “FEMA and state matching funds 
were used to help move 14 homes along the coastal bluff to another part of 
the village, and in 2002, the Bering Straits Housing Authority relocated an 
additional 5 homes out of harm’s way.” After a storm in October 2002, cracks 
appeared in seaside bluffs, indicating damage to the permafrost holding the 
bluffs together. “Several homes . . . had to be relocated to prevent them from 
falling into the sea”; “In July 2002, the community again voted to relocate, 
and is currently working with NRCS [the Natural Resources Conservation 
Service] to select an appropriate site.”250 Shishmaref also has experience with 
hard structures. Since the 1970s, Shishmaref has implemented “sandbag and 
gabion seawalls (wire cages, or baskets, filled with rocks) and even a concrete 
block mat. Each project has required numerous repairs and has ultimately 
failed to provide long-term protection,” according to the GAO.

Consider also the hamlet of Tuktoyaktuk, the northernmost community 
in mainland Canada located at the mouth of the Mackenzie River on the 
eastern shore of a peninsula in the Arctic Ocean. It has been monitored by 
the Geological Survey of Canada. In 1976 Tuktoyaktuk used Longard tubes 
to build bulkheads and groins to control erosion, but these failed within 
five years.251 Following a study that recommended beach nourishment in 
1986, “Sand was dredged from the nearshore and placed on the beach with 
a sandbag system. From 1987 to 1993, the sandbags provided protection of 
the cliff, and acted as a form of time-release beach nourishment. Since no 
protection was provided for the toe of the sandbags, storms would under-
mine the revetment causing breakage of the bags, removal of their contents 
and collapse of the bags higher on the slope.”252 A severe storm in September 
1993 removed sandbags from more than 50% of the protected area. “In 1998, 
forty monolithic concrete slabs were installed over a gravel pad, which was 
overlain by non-woven geotextile. . . .”253 This remained stable in the first 
several years after installation. However, “While the present storm protection 
measures are more robust than the sand bags, they are still subject to some 
of the same failure mechanisms.”254 (This experience has direct bearing on 
one confrontation between differently informed perspectives in the Army 
Corps’s public meeting in Barrow in August 2006.) Tuktoyaktuk’s mayor 
concluded that “even a reinforced shoreline will only delay the inevitable. 
‘Global warming’s coming hard,’ he said.”255 
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As potential steps toward organizing a network of communities, consider 
Sen. Ted Stevens’s initiatives on behalf of Alaska Native villages including 
Barrow. A GAO report in December 2003, addressed to Sen. Stevens as 
chairman of the Senate Appropriations Committee and other members of 
Congress, examined 184 coastal and inland Alaska Native villages that had 
experienced some coastal erosion and flooding, and focused on nine of them. 
It found that “Kivalina, Koyukuk, Newtok, and Shishmaref . . . are in immi-
nent danger from flooding and erosion and are making plans to relocate. . . . 
The five villages not planning to relocate—Barrow, Bethel, Kaktovik, Point 
Hope, and Unalakleet—are in various stages of responding to their flooding 
and erosion problems.” The GAO concluded, “With few exceptions, Alaska 
Native villages’ requests for assistance under [the Continuous Authorities 
Program of the U.S. Army Corps of Engineers] are denied because the costs 
exceed the expected benefits. Even villages that meet the Corps’ cost/benefit 
criteria may still fail to qualify if they cannot meet the cost-share require-
ments.”256 Senator Stevens followed up the GAO report with Senate field 
hearings in Anchorage in late June 2004 and in mid-October 2007. 

Follow-ups also included Sec. 117 of P.L. 108-447, the Fiscal Year 2005 
Consolidated Appropriations Act: “Notwithstanding any other provision 
of law, the Secretary of the Army is authorized to carry out, at full Federal 
expense, structural and non-structural projects for storm damage prevention 
and reduction, coastal erosion, and ice and glacial damage in Alaska, in-
cluding relocation of affected communities and construction of replacement 
facilities.” A Senate report on an appropriations bill in 2006 went further: 
“The Committee has provided $2,400,000 for Alaska Coastal Erosion. The 
following communities are eligible recipients of these funds: Kivalina, New-
tok, Shishmaref, Koyukuk, Barrow, Kaktovik, Point Hope, Unalakleet, and 
Bethel.”257 In May 2006 the Army Corps of Engineers cited Sec. 117 and the 
Senate report as authorities for a study of erosion protection in Shishmaref. 
The Army Corps could invoke the same authorities if results of the Barrow 
storm damage reduction study do not qualify Barrow for assistance under 
existing technical requirements. Meanwhile, at the Senate field hearings in 
October 2007, Senator Stevens reportedly “battered representatives from 
the U.S. Army Corps of Engineers and the Federal Emergency Management 
Agency,” saying “it was ‘mind-boggling’ that the Corps of Engineers hadn’t 
requested emergency money—available under a law [Sec. 117] he shepherded 
through Congress two years ago. . . .”258 Senator Stevens also sought waivers 
for Alaska Native villages to qualify for assistance from FEMA. Such waivers 
were granted to U.S. Gulf Coast cities after Hurricane Katrina. 
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The field hearings in Anchorage in June 2004 revealed a major problem in 
decision making—the maladaptation of state and federal agencies’ programs 
to problems on the ground. After listing more than a dozen agencies con-
tacted by the Shishmaref Erosion and Location Coalition, Luci Eningowuk, 
representing the coalition, testified that “our experience has shown that there 
is a lack of continuity between the various federal and State programs and 
agencies. . . . For the most part, we have found that none of the agencies have 
programs that cover the full range of our needs.”259 More specifically, with 
respect to Shishmaref ’s efforts to relocate, “There is currently no one agency 
stepping forward to take the lead. To be blunt, no agency’s programs are de-
signed for a project as complex as a full village relocation. Each agency has 
its realm of responsibility, and often there is a gap program to program.”260 
This illustrates a pervasive problem in the tradition of scientific manage-
ment, forcing emerging complex problems into bureaucratic pigeon-holes 
or stovepipes designed long ago for other purposes. 

The field hearings in Anchorage in October 2007 revealed a major policy 
problem—difficulty in reconciling needs and resources across levels. Tony 
Weyiouanna, Shishmaref ’s transportation planner, testified that Shishmaref 
needed $61 million to ward off erosion and floods that year, and more the 
next year. According to a press report, “Stevens told him such money is un-
likely to be found, especially since Shishmaref is not the only village where 
needs are urgent. ‘Clearly the concept of each of the nine villages getting 
$70 million over the next year is next to impossible,’ he said. ‘Each village is 
proceeding on the basis that they’re going to come first, and that’s not pos-
sible.’ Villages and the state need to work together to determine priorities 
and help decide how to best spend the available money, he said.” When Sen. 
Mary Landrieu of Louisiana “asked if villages have previously met to discuss 
working together and prioritizing needs,” one of the village representatives 
replied, “Never.” (Sen. Landrieu, chairwoman of the Senate’s Disaster Re-
covery Subcommittee, had visited Shishmaref to see storm damage first-
hand.) “Stevens expressed frustration that no single agency—federal, state 
or local—has been designated to take the lead on erosion issues.”261 

A structural solution is not likely to be found in the creation of another 
stovepipe with a mandate, jurisdiction, and other resources sufficient to 
dominate competing programs and agencies. “One-off ” policy solutions 
for single villages are not likely to be practical either, except for field testing 
prototypes or pilot programs; there are too many villages in need. However, 
networks of similar local communities could clarify their shared needs for 
funding and for adapting and supplementing existing programs, and lobby 
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elected and appointed officials at higher levels accordingly. Local communi-
ties working together are more likely to sustain interests in resolving their 
own problems on the ground and to have the understanding and influence 
to pursue those interests effectively. At higher levels, elected officials at least 
have incentives under the Constitution to represent their constituent com-
munities. Representing them is no less legitimate than representing national 
industrial, environmental, or other interest groups, despite the negative ste-
reotype of pork barrel politics. And lobbying by place-based communities 
is no less legitimate than lobbying by conventional interest groups. In prac-
tice, the important question in any case is whether common interests are 
served.

Of course, it should not be assumed that policies advocated from the bot-
tom up are necessarily valid and appropriate. A case in point is Shishmaref. 
At the Senate field hearings in June 2004 Luci Eningowuk testified that “it is 
merely a matter of time before we experience greater losses. We are quickly 
running out of space on our ever-shrinking island. . . . The no action option 
for Shishmaref is the annihilation of our community” by dispersion of the 
population to other places.262 Thus, efforts to relocate the entire village are 
justified by rapid erosion from the bottom-up perspective of local residents. 
But Owen Mason, updating a book he coauthored on Living with the Coast of 
Alaska, claimed that “[a] different perspective arises from inspecting aerial 
photographs from 1948, 1986, and the present; these seem to indicate that 
erosion was not quite so severe until the present.” He suggested that engi-
neering has contributed to erosion around Shishmaref since 1983 when a 
concrete-block revetment was built. It failed quickly but was subsequently 
restored and supplemented by rocks placed on the shoreline. Mason con-
tends that the crux of the problem has historical roots: “The ancestors of the 
Shishmaref people apparently recognized the dynamic nature of the island 
and situated their community on the most landward, safest part. . . . In the 
1920s, to ease barge off-loading, Shishmaref shifted to its present location—
on the most active eroding face of the island.”263 In a report for the state 
of Alaska in 1996, Mason concluded that the location of old Shishmaref 
“is accreting both vertically and horizontally and provides a comparatively 
stable location.”264 He suggested that moveable structures and dune-trapping 
devices such as plants, fences, and matting could allow current residents to 
remain on the island in harmony with nature. 

Without attempting to evaluate the merits of different perspectives on 
Shishmaref ’s situation, it is clear that influence from the bottom up is not 
fool-proof, and neither is networking. The compilation of beach  nourishment 
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cases prior to approval of the Barrow and Wainwright Beach Nourishment 
Program apparently did more to promote this alternative than to inform 
program planning and decisions by NSB assembly members. On the other 
hand, the scientific management alternatives are not guaranteed either. In-
formation, recommendations, and decisions that flow from the top down 
also are subject to omissions and distortions. And some of those decisions, 
not limited to the colonial past, have imposed hardships on the ground. Sci-
entific management dominates in the climate change regime not because it 
works according to its own ultimate objective but because it was established 
long ago and continues to serve other interests.

There are good reasons for policymakers to support networks of com-
munities and to help them work. In contrast to counterparts at higher levels, 
policymakers at the local level cannot easily evade de facto accountability for 
local policy decisions; they must live with the direct consequences of their 
policy decisions unless they migrate. Local policymakers understand much 
better the changing community values necessarily involved in policies to 
reduce storm damages, as well as the effects of relocating, nourishing the 
beach, and related alternatives on other needs competing for limited local 
resources in their communities. Among the values involved are ways of life, 
whether in Barrow or the North Slope, New Orleans, or elsewhere. As Mayor 
Itta insisted, nobody can measure a way of life in dollars and cents; it cannot 
be reduced to a formal cost-benefit analysis without major distortions and 
opposition. Local policymakers also understand through personal observa-
tions and experience the unique local environment, natural and human, that 
conditions the performance and promise of the policy alternatives available. 
The ability of higher-level officials to develop a satisfactory understanding 
of local conditions and values declines sharply with the number of different 
local communities under their jurisdiction. Human cognitive constraints 
alone are enough to force decentralization of decision making, if the prior-
ity is to improve the rationality of decisions. Differently informed perspec-
tives can be reconciled point by point and case by case in a decentralized 
decision-making structure. Here is a constructive role for intensive research 
by scientists willing and able to rise to the challenge. 

Barrow is unique, but it is also a microcosm of things to come at lower 
latitudes. In Barrow as in other local communities, past damage and future 
vulnerabilities to extreme weather events and climate change are contin-
gent on interactions among large numbers of human and natural factors, 
no one of which can tell the story. Context matters, which implies the need 
for intensive research in enough selected communities (not all of them) to 
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improve the empirical basis for adaptation. In Barrow as in other local com-
munities, reducing storm damage is a complex policy problem. It involves 
multiple changing community values and other community needs. It also 
involves multiple changing circumstances, not limited to climate change, 
fraught with profound uncertainties. Hence, every action taken to reduce 
storm damage is a matter of trial and error in some substantial degree, even 
if it is not perceived as such. But perceiving it as such can accelerate learn-
ing by doing, and networking can expand the range of relevant experience 
available to each community. At higher levels in decision-making structures, 
Barrow and other local communities face an array of agencies with programs 
of assistance designed for rather narrow purposes often long ago. Effective 
coordination and integration of the available assistance depends on the local 
community. In turn, the adaptation of assistance programs to the common 
needs of communities depends on organizing them from the bottom up 
and supporting them from the top down. That support comes most easily 
from elected and appointed officials concerned about alleviating problems 
on the ground.
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This chapter elaborates the proposals in Box 1.1 for opening the climate 
change regime to adaptive governance. For that purpose we pull together 
the historical case materials in previous chapters and relevant theoretical 
material. Recall that Chapter 2 reviewed the evolution of scientific manage-
ment in the climate change regime and exceptions that point toward adaptive 
governance. Chapter 3 reviewed Barrow as a microcosm of things to come as 
signs of climate change become more obvious at lower latitudes, including 
steps toward adaptive governance. Beyond these historical case materials, 
however, various aspects of the proposals for adaptive governance have been 
accepted or recommended in general literature on climate change, environ-
mental hazards, and related policies, and in more theoretical literature on 
science, policy, and decision making. These convergent sources from differ-
ent and larger bodies of experience add support to the proposals for adaptive 
governance in climate change. In particular, these convergent sources docu-
ment a latent but coherent frame of reference in which the case materials 
become more than mere historical curiosities. They become foundations 
for an alternative frame to understand and reduce net losses from climate 
change. The established frame in the climate change regime is not the only 
construction of the relevant past and possible futures. 

4OPENING THE REGIME
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The three sections below consider, respectively, proposals for more inten-
sive science, more procedurally rational policy, and more decentralized deci-
sion making; each begins with a review of the proposals in Box 1.1. It should 
be understood, however, that the proposals in each section are overlapping 
and mutually reinforcing aspects of adaptive governance, not discrete parts 
of it. Opening the established regime depends on integrating the proposals 
to the extent practical as niche opportunities arise in the regime’s continuing 
evolution. This task can be informed by knowledge of science, policy, and 
decision making, but knowledge and information are not resources above 
politics. “Knowledge is a form of power, and most institutions exhibit an 
understandable reluctance to dissipate this power in the absence of com-
pensating advantages.”1 In particular, broader dissemination of pertinent 
knowledge and information, local and scientific, can empower people on the 
ground to participate in climate change decisions directly affecting them in 
their own local communities as well as at higher levels. One compensating 
advantage for sharing power is advancing the common interest. 

Intensive Inquiry

First, in terms of science, we propose more systematic empirical inquiry 
centered on (but not bounded by) efforts to reduce net losses from extreme 
events on the ground, in local communities initially considered as single 
case studies. Such inquiry strives to be comprehensive, covering all the ma-
jor interacting factors, human and natural, shaping important outcomes 
in each case. Under a comprehensive description, each case is unique; this 
is both an empirical finding and a consequence of the conjunction rule of 
probability. Such inquiry is also integrative, construing the significance of 
relevant observations as contingent on a working “model” of the single case 
as a whole. This includes quantitative observations, but their significance is 
not limited to the operational definitions of variables, the requirements of 
general theory, or formal models or methods. Gaps in comprehensiveness 
and inconsistencies arising from the integration of additional observations 
prompt revisions in a working model of a single case. Thus, a model of the 
single case is both falsifiable and open to cumulative improvements with ad-
ditional observations and integration. We call this approach in the historical 
sciences, including the policy sciences, intensive inquiry.2 

In procedurally rational policy processes, intensive inquiry facilitates 
cooperation between scientists and policymakers with differently informed 
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perspectives on the same context, to improve the working models of the 
context on which they act. In a decentralized decision-making structure, 
intensive inquiries harvest experience on policies successfully field tested in 
local communities working in parallel, for diffusion and possible voluntary 
adaptation by other communities organized as networks and to inform those 
central authorities at higher levels who are willing and able to support what 
works on the ground. Intensive inquiry is an adaptation to the point that 
context matters for both scientific and policy purposes. 

Context Matters in Practice

This point is well documented in previous chapters. For example, as noted 
in Chapter 2, it was a premise of IPCC’s Working Group III, also known 
as the Response Strategies Working Group, which formulated choices for 
negotiation of a framework convention on climate change in the First As-
sessment Report in 1990: “Any responses will have to take into account the 
great diversity of different countries’ situations and responsibilities and the 
negative impacts on different countries, which consequently would require a 
wide variety of responses.”3 This point was a conclusion of the U.S. National 
Assessment Synthesis Team in 2000: “The nature and intensity of impacts 
will depend on the location, activity, time period, and geographic scale con-
sidered. For the nation as a whole, direct economic impacts are likely to be 
modest. However, the range of both beneficial and harmful impacts grows 
wider as the focus shifts to smaller regions, individual communities, and 
specific activities or resources.”4 That context matters also was a general 
conclusion of the IPCC’s Working Group II on impacts, adaptation, and 
vulnerability in the Fourth Assessment Report in 2007: “Costs and benefits 
of climate change for industry, settlement, and society will vary widely by 
location and scale.”5 Although generally accepted in the regime, the point 
that context matters challenges the regime’s reliance on extensive research. 
Taking local variations in costs and benefits into account implies factoring 
the global problem into diverse local problems; any generalizations about 
costs and benefits at larger scales have many exceptions. Ironically, perhaps 
the only generalization about climate change science and policy consistent 
with the whole picture, and without obvious exceptions, is the generalization 
that context matters. 

The exceptions to scientific management in Chapter 2 illustrate intensive 
research adapted to particular contexts. In the Pacific islands case in advance 
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of the 1997–1998 El Niño, the Pacific ENSO Applications Committee (PEAC) 
centered its drought forecasts on specific U.S.-affiliated islands by developing 
statistical models based on each island’s own historical rainfall data; large-
scale numerical models informed the statistical models but lacked requisite 
spatial resolution. PEAC personnel helped integrate these local drought fore-
casts into local policy processes through publications and personal briefings. 
Differences in local policy responses indicate that local policymakers took 
responsibility for integrating local knowledge into their decisions to secure 
water supplies. In the Melbourne case, an early goal was to dramatically 
reduce per capita water usage as an efficient means for coping with a re-
duced average rainfall. Scientific research to support this goal was centered 
on the geography, demographics, climate, and infrastructure of the city of 
Melbourne. Subsequent research became more comprehensive, taking into 
account the importance of climate variability, particularly periods of extreme 
rainfall deficit, and the possibility of augmenting supply as well as reduc-
ing demand, including contested plans for a desalination plant. In the west 
Greenland case, the research available focused on understanding past adapta-
tions, not reducing future losses. However, it underscored the importance of 
comprehensive and integrative inquiry in understanding the main economic 
transitions in the twentieth century, which were shaped by interacting human 
and ecosystem factors as well as climate change. Differences in the human 
consequences of the cod to shrimp transition were not evident at the national 
level but were quite significant between Sisimiut and Paamuit. These local 
differences depended on interacting skills, social networks and cohesion, and 
investments as well as the available seals, cod, shrimp, and crab. In both of 
these cases, neither changes in climate nor changes in natural resources tell 
the story; the significance of each was contingent on human factors. 

Chapter 3 illustrates intensive inquiry in more detail. Consider the great 
storm in Barrow on October 3, 1963, as a single case. Little damage would 
have been done if it had followed the typical track north from Siberia or if 
it had generated normal winds or if it had occurred when shorefast sea ice 
protected Barrow, as was usually the case in early October. As it happened, 
the storm tracked eastward, generating unusually strong WNW winds of 
long duration in Barrow, and the long fetch allowed the build-up of a storm 
surge and waves. Material damage from the storm surge and waves depended 
on local geology and geography; the location, design, and construction of 
human infrastructure; and human responses to the emergency. Losses of 
buildings, fuel oil, and other supplies and equipment were greatest in devel-
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oped low-lying areas at the Naval Arctic Research Laboratory (NARL), parts 
of Browerville, and the section of Barrow adjacent to Isatquaq Lagoon. The 
bluffs to the south protected people located farther inland, but erosion of the 
bluffs during the storm increased their future vulnerability. An early warning 
of the approaching storm would have reduced the potential for loss of life 
and limb in Barrow. But fortunately, a host of quick-thinking improvisations 
helped prevent fatalities. Although the storm destroyed the landing strip at 
NARL, the airport under construction was mobilized to fly in emergency 
and longer-term relief. Problems of recovery were mitigated by local reserves 
of fuel oil, backup generators, and redundant sources of water (including 
sea ice washed ashore) to replace sources contaminated by sewage, fuel, and 
seawater. Thus, for Guy Okakok and his family and others in Barrow, the 
lived experience of the storm was not contained within the storm itself.6 In 
this and other cases, many interacting factors shaped the losses incurred 
and avoided. The significance of each factor for understanding outcomes 
was contingent on other factors in the same context. 

Like the other storms in Barrow, the great storm is unique when the 
relevant factors are considered comprehensively. Hence, it cannot serve as 
a reliable substitute for understanding other damaging storms in Barrow’s 
experience before or since 1963. But it can serve as a baseline for compari-
son with other storms to understand the many contingent factors involved. 
For example, the August 10, 2000, storm was the one most similar to the 
great storm, but largely because of its shorter duration and a better forecast, 
significant damage was limited to a dredge sunk and a bridge and culvert 
washed out on the coastal road to NARL. Furthermore, consider Barrow as a 
single case in understanding and reducing losses from extreme events. Bar-
row’s experience with damaging storms is unique when relevant factors are 
considered comprehensively. Hence, it cannot serve as a reliable substitute 
for understanding other communities vulnerable to big storms. However, 
it can serve as a baseline for comparison with communities that share a 
family resemblance with Barrow to inform understanding and action. For 
example, experience in Barrow can inform policy planning and promotion 
regarding beach nourishment in other low-lying Native coastal villages in 
or near the Arctic with similar silty soils affected by permafrost and similar 
atmospheric and oceanic conditions. Conversely, experience in Tuktoyaktuk 
and  Shismaref can inform decisions in Barrow and elsewhere on the perfor-
mance of seawalls, the complications involved in relocating communities in 
whole or in part, and other policies under consideration.
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We adapted our case study to the requirements of intensive inquiry. First, 
the case was centered on Barrow and its recent coastal erosion and flooding 
problems, but not bounded by them. Chapter 3 includes relevant historical 
background on the present situation in Barrow; interactions with other Na-
tives on the North Slope and beyond, the state of Alaska, the U.S. govern-
ment, the oil industry, and the International Whaling Commission, among 
others; and connections with related problems such as sustaining both sub-
sistence and modern economies that support the people of Barrow and affect 
their efforts to reduce storm damage. Thus, the case was constructed around 
a central focus, not inherently fuzzy boundaries, according to the informa-
tion available and our purposes. Second, within these constraints, we used 
the policy sciences framework to construct a more comprehensive working 
model of the particular context. (A complete model is beyond the reach of 
those who are less than omniscient.) For example, one part of the framework 
directed our attention to the functions performed—however well or poorly, 
or the level of effort—in any policy decision process: intelligence, promotion, 
prescription, invocation, application, appraisal, and termination. The results 
can be seen in our descriptions of decision processes, most obviously of the 
beach nourishment program in Barrow, and in other cases including the 
climate change regime. The framework also directed our attention to serial, 
parallel, and hierarchical connections among the different decision processes 
involved in decentralized decision making, including networks.7 Third, our 
working model takes the form of a story, a narrative, which allows for the 
integration of relevant details of many kinds—qualitative and quantitative, 
visual and textual, personal and impersonal.8 

As explained below, the integration of comprehensive and detailed infor-
mation on the particular context is the key to falsifying erroneous assump-
tions and improving a working model of the single case. For example, an 
early expectation of the participants of the Barrow project, both the scientists 
and the residents, was that big storms track the ice edge. This implied that a 
retreating ice pack under a warming climate would lead to fewer big storms 
in Barrow. But a detailed examination of the historical behavior of a series 
of big storms using observations and numerical models convinced us that 
these storms typically did not track the ice edge. Indeed, in some cases the 
storms redistributed the ice ahead of them as they traveled across the Arctic 
Ocean. Considered in context, the longer ice-free season increased in signifi-
cance relative to other natural factors contributing to Barrow’s vulnerability. 
Similarly, only rather late in the project, as we expanded the scope of our 



Intensive Inquiry 193

research into the precontact era, did we appreciate that era’s significance 
for understanding recent adaptations to climate change on the North Slope 
coast. Thus, we updated our understanding of the case in a series of approxi-
mations as both the research and the context of the research evolved. 

Because context matters, extensive research cannot provide a dependable 
understanding for reducing vulnerabilities in all local communities, even if 
it is billed as globally comprehensive. Too much of importance is left out. 
Moreover, extensive research cannot provide a dependable understanding 
for reducing vulnerabilities in any local community, even if general proposi-
tions abstracted from multiple local contexts are generally valid. For exam-
ple, one might expect from extensive research that a systematic shift across 
the whole Arctic to more and stronger storms would have caused more losses 
in Barrow already.9 Furthermore, one might expect from extensive research 
that the exposure of many more people and much more property in Bar-
row must have increased losses there since 1963, even without an increase 
in big storms.10 However, despite changes in Arctic climate as a whole and 
significant community development in Barrow since incorporation of the 
borough, an increase in the frequency or severity of flooding events has yet 
to be detected in Barrow, and no lives have been lost to big storms in Barrow. 
Moreover, inflation-adjusted total dollar damages from the great storm of 
1963 could still exceed the total damages from all subsequent storms, if all 
the damage estimates were consistent and comprehensive. These apparent 
inconsistencies in the story can be resolved to some extent by reference to 
Native survival skills, improvements in emergency training and manage-
ment, including better forecasts and the construction of temporary berms 
as storms approach, and other factors. But Barrow also has been lucky so far 
to have been spared a similar conjunction of wind direction, intensity, and 
duration when the ice was out. 

Despite the need for intensive inquiry to understand and reduce losses 
from extreme events on the ground, the established climate change regime 
has relied primarily on extensive research. Such research is exemplified by 
the initial research plans or assessments of three major initiatives and their 
successors reviewed in the first section of Chapter 2: Report No. 12 of the 
International Geosphere–Biosphere Programme, the Fiscal Year 1990 Re-
search Plan for the U.S. Global Change Research Program, and the climate 
science and impacts in the IPCC’s First Assessment Report, which provided 
context for issues considered by the Response Strategies Working Group. 
Extensive research in this tradition tends to reduce diverse systems to their 
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stable and standard parts, to integrate these parts into numerical models 
for predictions intended to reduce uncertainty, and to generalize for results 
of broad national or international scope. In the process, differences and 
changes in context tend to be washed out and only partially restored when 
and if general models are applied to particular cases. Such generalizations 
can help direct the attention of researchers and policymakers to vulnerabili-
ties on the ground, but they do not accurately predict what can be found 
there, or prescribe what should be done there; comprehensive and detailed 
information still has to be filled in for each case through local knowledge 
and, where practical, intensive inquiry. Among the systematic omissions in 
extensive research are the behaviors of human beings and other living forms, 
highly contingent on context, that resist standard and stable generalization. 
In the results of extensive research one does not find leaders like Rob Elkins 
in Barrow, John Thwaites in Melbourne, and Elias Kleist in Sisimiut, who 
made significant contributions toward adapting their communities. They are 
depersonalized in extensive research, where authors only retain their proper 
names. Ironically, recent climate change is attributed largely to human be-
havior, and changes in human behavior are necessary to reduce losses from 
climate change. But most research justified by climate change has focused 
on modeling the behavior of the total earth system with human behavior 
considered exogenous. 

Finally, it should be emphasized that intensive inquiry for adaptive gover-
nance and extensive research in the scientific management tradition are dif-
ferent approaches to simplification of the total earth system, which includes 
its inhabitants. Intensive inquiry aims to clarify what is context dependent; 
extensive research aims to discover what is context independent. Simplifi-
cation is necessary because no one has a complete or completely objective 
understanding of the much more complex reality in which we live; pretenses 
to the contrary notwithstanding, no one is omniscient. Both approaches 
to simplification are “scientific” in the sense that they are systematic and 
empirical, where “empirical” means that assumptions about complex reality 
are (or at least should be) falsifiable and falsified by observations. Extensive 
research is relevant and important, but it would be foolish to rely exclusively 
on it. Intensive inquiry is the appropriate means of simplification where 
differences and changes in context matter for understanding and reducing 
losses from climate change, and where expanding the range of informed 
choices for ameliorating losses on the ground is a purpose accepted in prac-
tice as well as in principle. 
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Opening Climate Research

Moving beyond cases we find general climate-related literature that has con-
verged independently on the need to open conventional climate change re-
search to something like intensive inquiry. Convergence, however, is a matter 
of overlap rather than congruence.11 In 1998 Steve Rayner and Elizabeth Ma-
lone underscored the importance of differences and changes in local context. 
“Empirical local-level studies reveal such complex mosaics of vulnerability 
as to cast doubt upon attempts to describe patterns and estimate trends at 
the global or even regional scales.” Poverty was perhaps most prominent 
among recognized vulnerability factors, but they considered it contingent, 
neither necessary nor sufficient for vulnerability. In addition the very young 
and the elderly also were often but not always vulnerable. Rayner and Ma-
lone also recognized “differences in health, gender, ethnicity, education, and 
experience with the hazard in question” as relevant factors in these complex 
mosaics of vulnerability.12 Similarly, in 1999 Neil Adger understood from his 
case study of coastal Vietnam “the complex nature of social vulnerability 
and the importance of the political economy context.” He considered it “not 
meaningful . . . to generalize from the analysis” because “[d]ifferent societies 
face different threats of global climate change over the next century.”13 Sarah 
Burch and John Robinson of the University of British Columbia came to a 
similar conclusion in 2007, attempting to understand why effective action 
on climate change has lagged behind understanding of its impacts. They 
affirmed the need to “more effectively address the multitude of temporally 
and contextually specific intricacies of human behaviour in response to risks 
such as climate change.”14 

Aspects of intensive inquiry can be found in the “science of the integra-
tion of the parts,” a “second stream” of science that ecologist C. S. Holling 
distinguished and recommended for adaptive management in 1995.15 The 
first stream is a “science of the parts” that “emerges from traditions of experi-
mental science, where a narrow enough focus is chosen to pose hypotheses, 
collect data, and design critical tests for the rejection of invalid hypotheses. 
.  .  . It is appropriately conservative and unambiguous, but it achieves this 
by being incomplete and fragmentary. It provides bricks for an edifice but 
not the architecture.” It is also insufficient for adaptive management, which 
requires a second stream of science. The second stream is “fundamentally 
interdisciplinary and combines historical, comparative, and experimental 
approaches at scales appropriate to the issue.” It is “fundamentally concerned 



196 Opening the Regime

with integrative modes of inquiry and multiple sources of evidence. This 
stream has the most natural connection to related ones in the social sciences 
that are historical, analytical and integrative. It is also the stream that is most 
relevant for the needs of policy and politics.” One assumption underlying 
this proposal is that we “cannot experimentally manipulate lost pasts” of a 
system even though we can experimentally manipulate models of a system, 
as noted below. Another assumption is that “knowledge of the system we 
deal with is always incomplete. Surprise is inevitable. Not only is the sci-
ence incomplete, but the system itself is a moving target, evolving because 
of the impact of management and the progressive expansion of the scale of 
human influences on the planet.” In Holling’s version of adaptive manage-
ment based on these assumptions, policy interventions are understood as 
factors that interact with other parts of an open, evolving system. They are 
also understood as a series of approximations based on learning by doing, 
not the experimental ideal.16 

Similarly, in 1993 social psychologist Paul Stern called for “a second envi-
ronmental science—one focused on human-environment interactions—to 
complement the science of environmental processes” for policy purposes.17 
A basic rationale was his critique of conventional assumptions about human 
behavior: “Policy failures repeatedly result from faith in intuitively attrac-
tive but mistaken ideas about behavior: That people will accept experts’ risk 
analyses at face value; that firms will accept and implement regulations; that 
consumers will act on relevant information; and that free market or quasi-
market incentives will work in practice as they do in theory.”18 This critique 
sheds some light on the limited progress of the European Union’s Emissions 
Trading System and on expert risk analyses demanding reductions in green-
house gas emissions going back at least to the Toronto Conference Statement 
in 1988. As an alternative to such mistaken ideas about human behavior Stern 
discerned certain principles for a second environmental science emerging 
from research on energy conservation. “One [principle] is that consumer 
behavior needs to be analyzed in terms of limiting factors. Technology, at-
titudes, knowledge, money, convenience and trust are all needed for behavior 
change, and attempts to provide any of these will fall short to the extent the 
others are missing. .  .  . Limiting factors can vary with the consumer and 
the situation and so must be identified empirically. Another principle is 
that behavior must be understood from the consumer’s perspective, a prin-
ciple that implies involving consumers in some way in programs intended 
to change their behavior.”19 In short, Stern conceived consumers as partici-
pants, not merely stakeholders, in policy-relevant environmental research; 
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he understood their behavior as contingent on multiple factors in particular 
situations, any of which could be a limiting factor; and he found empirical 
research in those situations to be necessary for a second environmental sci-
ence. Stern was well aware of institutional barriers in academia and govern-
ment that stand in the way of a new science and have limited its progress.20 
Those barriers were overcome to some extent in the Melbourne case. 

The Historical Sciences

At a deeper level, this climate-related literature and our proposal for more 
intensive research may be grounded in the epistemology and methods of 
the historical sciences, both natural and human. The evolutionary biologist 
Stephen Jay Gould was a prominent advocate of the historical sciences and a 
critic of the reduction of all knowledge to one kind of scientific knowledge. 
But he is not the only one.21 Gould characterized “experiment, quantifica-
tion, repetition, prediction, and restriction of complexity to a few variables 
that can be controlled and manipulated” as “the stereotype of scientific 
method.” He contended that the stereotype is not sufficient to explain the 
unique outcomes of historical, including evolutionary, processes.22 

Historical explanations .  .  . account for uniqueness of detail that cannot, 
both by laws of probability and time’s arrow of irreversibility, occur together 
again. We do not attempt to interpret the complex events of narrative by 
reducing them to simple consequences of natural law; historical events do 
not, of course, violate any general principles of matter and motion, but their 
occurrence lies in the realm of contingent detail. . . . And the issue of predic-
tion, a central ingredient in the stereotype, does not enter into a historical 
narrative. We can explain an event after it occurs, but contingency precludes 
its repetition, even from an identical starting point.23 

This view of the nature of history implies profound uncertainties that lie 
beyond the reach of scientific method, including the stereotype. Gould 
credits Charles Darwin with development of a different but equally rigor-
ous methodology for testing historical explanations. It is based on William 
Whewell’s concept of “consilience, meaning ‘jumping together,’ to designate 
the confidence gained when many independent sources ‘conspire’ to indi-
cate a particular historical pattern.” Thus, “We search for repeated pattern, 
shown by evidence so abundant and diverse that no other coordinating 
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 interpretation could stand, even though any item, taken separately, would 
not provide conclusive proof.”24 The preponderance of evidence is the basis 
for the modern understanding and acceptance of the theory of evolution, for 
example. The underlying assumption is that the outcomes of historical pro-
cesses are “dependent, or contingent, upon everything that came before—the 
unerasable and determining signature of history.” This is not about random-
ness but about contingency, “the central principle of all history.”25 In short, 
“Invariant laws of nature . . . set the channels in which organic design must 
evolve. But the channels are so broad relative to the details” of interest that 
“contingency dominates and the predictability of general form recedes to an 
irrelevant background.”26 

Gould’s views on the uniqueness of historical explanations are not limited 
to evolutionary biology. In atmospheric science, the seminal work of the late 
Edward Lorenz published in 1963 demonstrated that both the evolution of 
states of the atmosphere and the rate of growth of uncertainties are critically 
contingent on initial conditions, or the initial state of a system.27 Thus, in 
some simulations of a given system but not all, small differences in the initial 
state of the system can lead to large differences in subsequent states. This 
sets fundamental constraints on the accuracy of weather predictions, for 
example. Such behavior is characteristic of dynamical systems, including the 
atmosphere, that are deterministic, dissipative, and nonlinear. The behavior 
is termed “chaotic.” This does not imply “disorder,” but rather “aperiodic 
order” in which previous states of the system never recur exactly. 

Similarly, in 1972 Philip Anderson, a solid state physicist and Nobel laure-
ate, challenged the “constructivist” assumption that system behavior can be 
deduced from fundamental laws. Even in physics, he claimed, “The ability to 
reduce everything to simple fundamental laws does not imply the ability to 
start from those laws and reconstruct the universe.”28 In a hierarchy of sci-
ences arrayed by increasing complexity, each science obeys the laws of more 
fundamental sciences. However, at each level “entirely new laws, concepts, 
and generalizations are necessary, requiring inspiration and creativity to just 
as great a degree as in the previous one.” Thus, social science is not applied 
psychology, and “[p]sychology is not applied biology, nor is biology applied 
chemistry.” Anderson summed up this insight on complexity in his article 
title “More Is Different.” This “became a rallying cry for [research on] chaos 
and complexity” including complex adaptive systems.29 Anderson explicitly 
shared Gould’s view that “life is shaped less by deterministic laws than by 
contingent unpredictable circumstances.”30 
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In the study of complex adaptive systems, numerical models based on 
many simulated “agents” corroborate the central role of contingency in the 
epistemology of Gould and others working in the historical sciences. Each 
agent in a model acts on a highly simplified “internal model” of its simulated 
environment. Each internal model consists of multiple rules of interaction 
that anticipate preferred outcomes and prescribe actions for various con-
tingencies that may arise in the simulated environment. But these “if-then” 
rules are subject to change in response to the outcomes of simulated actions: 
For example, rules associated with positive outcomes are reinforced, and 
plausible new rules may be generated by recombining parts of previously 
tested rules. Thus, each agent learns and adapts as a small part of a much 
larger distributed system. Consider the behavior characteristic of such mod-
els as described by John Holland, a leader in the study of complex adaptive 
systems: 

Because the individual parts . . . are continually revising their (“conditioned”) 
rules for interaction, each part is embedded in perpetually novel surround-
ings (the changing behavior of the other parts). As a result, the aggregate 
behavior of the system is usually far from optimal, if indeed optimality can 
even be defined for the system as a whole. For this reason, standard theories 
in physics, economics, and elsewhere, are of little help because they con-
centrate on optimal end-points, whereas complex adaptive systems “never 
get there.” They continue to evolve, and they steadily exhibit new forms of 
emergent behavior. History and context play a critical role. . . .31

History and context play a critical role because as the system continues to 
evolve, the value of each variable eventually affects all the other variables in 
the system directly or indirectly and in turn is affected by them. Designa-
tion of any variable as dependent or independent for statistical purposes is 
a major simplification. 

Like other numerical models, agent-based models are attractive as sur-
rogates to be manipulated for controlled experiments—experiments that 
would be difficult, if not impossible to perform on any real-world social sys-
tems the models may seek to represent. Holland for example affirmed the use 
of such models as surrogates for the real world: “The broadest hope is that the 
theoretician, by testing deductions and inductions against the simulations, 
can reincarnate the cycle of theory and experiment so fruitful in physics.”32 
But what can be known through this stereotype of scientific method, as 
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Gould called it, if contingency dominates and history and context matter? 
In their assumptions, agent-based models are relatively realistic representa-
tions of social systems, but for that reason their capacity to predict accurately 
and precisely the detailed behavior of any particular social system is virtu-
ally nil. The obstacles include accurate measurement of initial conditions 
in the internal models of many agents at the same time; the specification, 
appraisal, and parameterization of the multiple rules of interaction of each 
agent and the mechanisms by which those rules are adapted to outcomes; 
and the practical necessity of excluding most real people from representation 
as agents in the model.33 However, what is excluded from the model never-
theless interacts in the real world with what is included to shape the behavior 
to be predicted. According to critics, such models are data free, producing 
behavior that is at best reminiscent of actual systems.34 Such models are 
more useful for exploring the consequences of their assumptions (including 
surprises) than as experimental surrogates for real-world systems. Further-
more, even advocates of complex adaptive systems like Holland understood 
that the general principles sought through experiments on models would not 
provide solutions to problems. Those principles would only “point to ways 
of solving the attendant problems” such as trade balances, sustainability, and 
AIDS.35 The results may serve as heuristics for intensive empirical inquiries, 
but not as a substitute for them. 

An alternative approach to the simplified representation of social sys-
tems, and people in them, assumes that human behavior is determined by 
impersonal laws of nature. (Thus fixed variables and mechanisms are im-
personal substitutes for agents that adapt their internal models to changing 
surroundings.) This assumption often surfaces in the language of mechanics 
applied to human behavior. One example refers to “the chain of causality 
that drives climate change. In this chain of cause and consequences, societal 
forces such as population, affluence, or technology drive the varied human 
activities that produce greenhouse gas (GHG) emissions.”36 If it were strictly 
true that behavior of a human being, like the behavior of a billiard ball, is 
uniquely determined by external forces applied to it, then the choices and 
decisions that have been made in response to climate change would be il-
lusory, and there would be no justification for research to inform future 
choices and decisions. However, unlike inanimate objects, the behavior of 
human beings and other living forms is mediated by internal predispositions, 
genetic and acquired, that differentiate their responses to external stimuli, 
including climate change and extreme weather events; and the perspectives 
on which they act are subject to change through natural selection and learn-
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ing. Sooner or later, the validity of theoretical generalizations about human 
behavior turns out to be context-dependent—that is, restricted in space, 
time, or culture. Statistical aggregates also are limited because the prob-
ability that a damaging extreme weather event will be replicated in all its 
particulars is zero. Intensive inquiries can identify when and where statisti-
cal aggregates and other generalizations are invalid and shed light on how 
to improve them. 

Another approach is rational choice theory, which assumes that people 
behave as if they were objectively rational according to researchers’ specifi-
cations of the context, including actors’ goals. If this were strictly true, then 
people would have accepted expert risk analyses of climate change at face 
value and the concentration of greenhouse gas emissions in the atmosphere 
already would be under control. This assumption is unrealistic, but the re-
alism of assumptions is irrelevant in theory testing, according to Milton 
Friedman in his famous essay on positive economics.37 “Its performance is 
to be judged by the precision, scope, and conformity with experience of the 
predictions it yields. In short, positive economics is, or can be, an ‘objective’ 
science, in precisely the same sense as any of the physical sciences.”38 The 
claim of objectivity evidently refers to only one part of every model, the 
model itself, “which is abstract and complete,” a matter of logic in which 
there is no place for “vagueness, maybe’s, or approximations.” The other part 
of every model according to Friedman consists of the “rules for using the 
model [that] cannot possibly be abstract and complete. They must be con-
crete and in consequence incomplete. . . .” Therefore, no matter how explicit 
the rules, “there inevitably will remain room for judgment in applying the 
rules. Each occurrence has some features peculiarly its own, not covered by 
the explicit rules.”39 The need for judgment qualifies claims of objectivity 
based on the first part of a model alone. The need for judgment also requires 
some familiarity with the context at hand for practical applications, theory-
testing, and the construction of new hypotheses. The latter also is important 
for progress in positive economics. However, according to Friedman, “On 
this problem there is little to say on a formal level. The construction of hy-
potheses is a creative act of inspiration, intuition, invention; its essence is 
the vision of something new in familiar material. Thus, the process must be 
discussed in psychological, not logical categories; studied in autobiographies 
and biographies, not treatises on scientific method; and promoted by maxim 
and example, not syllogism and theorem.”40 

Our point is that the stereotype of scientific method is quite limited 
where history and context matter—especially if human beings and other 
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living forms are involved. This includes climate change, where human be-
havior is a major factor explaining observed climate change, and changes in 
human behavior are necessary to reduce the adverse impacts. Those skeptical 
about the limits of conventional scientific methods for extensive research in 
climate change are invited to reconsider our appraisal of progress so far in 
addressing greenhouse gas emissions near the beginning of Chapter 1. Those 
skeptical on more general empirical grounds are referred to the very modest 
track record of policy-relevant predictions and forecasts.41 They might also 
consider the judgment of Alice Rivlin, economist and practitioner, on the 
past and future of macroeconomic forecasting, where a wealth of forecast-
ing experience has been harvested for some time: “The poor showing of the 
forecasters is not due to any lack of effort or ingenuity. . . . The real problem 
is that the economic system is extremely complicated, that our economy is 
battered by forces outside itself which are inherently unpredictable, such as 
the weather or foreign wars. I doubt we will ever improve the accuracy of 
forecasting very much, especially the forecasting of economic turning points. 
Instead, we will have to learn to live with the uncertainty.”42 As physicist 
Brian Greene put it in a different context, “Exploring the unknown requires 
tolerating uncertainty.”43

Our point also is that intensive empirical inquiries can compensate for 
certain limitations of conventional scientific methods, bringing into the pic-
ture more of what is deleted through extensive research but nevertheless 
important for understanding and reducing net losses from climate change. 
Well before climate change became an issue, the general point was recog-
nized in various ways by Harold Lasswell, Herbert Simon, and other social 
scientists. Like Gould in evolutionary biology, they understood the impor-
tance of contingency in the social and policy sciences, and they developed 
concepts, theories, and methods to support intensive empirical inquiry. 
Like Stern in social psychology, they understood the significance of the ac-
tor’s own perspective in the historical sciences. The basic assumption is that 
people act from their own subjective perspectives—patterns of identifica-
tions, demands, and expectations—that individually fall far short of what 
would be required for objectively rational behavior and collectively are quite 
diverse and subject to change. The historian employs a similar assumption 
“to make intelligible the subjective element in his accounts” according to 
Henri Pirenne.44 These perspectives are represented by the internal models 
of agents in computer models of complex adaptive systems. The perspectives 
of real people are major factors in the complex dynamics and outcomes 
observed in the adaptation and evolution of social systems on various time 
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scales. This includes Iñupiat society on the North Slope over the centuries. 
Taking subjective perspectives into account improves the dependability of 
empirical inquiry for scientific or practical purposes. 

The most prominent formulation of the basic assumption is Simon’s prin-
ciple of bounded rationality: “The capacity of the human mind for formulat-
ing and solving complex problems is very small compared with the size of 
the problems whose solution is required for objectively rational behavior in 
the real world—or even for a reasonable approximation to such objective 
rationality.”45 What are the bounds? Rationality is constrained by the limited 
knowledge and information available for choices and decisions in various 
contexts; this is the premise of all research justified for policy purposes, of 
course. But rationality also is constrained by the narrow span of attention—
about seven plus or minus two chunks of information at any one time, the 
magical number in George Miller’s seminal article in 1956.46 According to 
Simon, “The narrowness of the span of attention accounts for a great deal 
of human unreason that considers only one facet of a multi-faceted matter 
before a decision is reached.”47 However, human personalities are not limited 
to a reasoning capacity alone. Simon recognized that uncertainties provide 
“an enhanced opportunity .  .  . for unconscious, or only partly conscious, 
drives and wishes to influence deliberation.” He concluded that “[p]eople are, 
at best, rational, in terms of what they are aware of, and they can be aware 
of only tiny, disjointed facets of reality.”48 

Methodologically, this implies the need for empirical inquiry centered 
on particular contexts. As Simon put it (emphasis added) in an address on 
human nature in politics: 

My main conclusion is that the key premises in any theory that purports to 
explain the real phenomena of politics are the empirical assumptions about 
goals and, even more important, about the ways in which people character-
ize the choice situations that face them. These goals and characterizations do 
not rest on immutable first principles, but are functions of time and place that 
can only be ascertained by empirical inquiry. In this sense political science is 
necessarily a historical science, in the same way and for the same reason that 
astronomy is. What happens next is not independent of where the system is 
right now. And a description of where it is right now must include a descrip-
tion of the situation that informs the choices of the actors.49 

Simon also observed that “a more careful look at the natural sciences would 
show us that they, too, get only a little mileage from their general laws. Those 
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laws have to be fleshed out by a myriad of facts, all of which must be har-
vested by laborious empirical research.”50 Similarly, in 1952, Harold Lasswell 
and colleagues in the policy sciences emphasized that “evaluation of the 
role of any institutional practice calls for a vast labor of data gathering and 
theoretical analysis.” This is a consequence of the principle of contextuality: 
“If modern historical and social scientific inquiry has underlined any lesson, 
it is that the significance of any detail depends upon its linkages to the context 
of which it is a part.”51 The context is constructed in the course of inquiry, 
not fixed or given or assumed at the outset. 

To make the most of opportunities for intensive scientific inquiry, con-
sider some context-sensitive methods that elaborate more or less indepen-
dently Gould’s notion of consilience. “Remember that consilience literally 
means the ‘jumping together’ of disparate observations under the only com-
mon explanation that could, in principle, render them all as results of a single 
process or theory—a good indication, though not a proof, of the theory’s 
probable validity.”52 Recall also Holling’s insistence on the integration of 
the known parts of a situation. Thus, for any working “model” centered on 
reducing losses from extreme events in a particular community, for example, 
it is important to ask, “If this understanding is correct, what else should we 
expect to observe in the same context?” The multiple implications of this 
understanding—in effect, a theory of a single case (n = 1)—are testable and 
tested through additional observations on the case. As the social psycholo-
gist D. T. Campbell explained in a seminal article on case study methods, 
the inquirer “does not retain the theory unless most of these [implications] 
are also confirmed. In some sense he has tested the theory with degrees of 
freedom coming from the multiple implications of any one theory” of the 
single case.53 

Thus, testing relies on the integration of multiple independent streams 
of information on the same context. This is the test that practitioners typi-
cally use.54 Some version of the integrative test also is used on a global scale 
in the established climate change regime. For example, Working Group I in 
the IPCC’s Third Assessment Report rested its conclusions not on a single 
piece of evidence but on “an enormous body of observations” that gives “a 
collective picture of a warming world.”55 More recently, climate scientist 
Ignatius Rigor acknowledged that “we do not have all the pieces .  .  . but 
as the I.P.C.C. reports, the preponderance of evidence suggests that global 
warming is real.”56 However, the integrative test is not dependable without 
detailed and comprehensive observations. Rigor affirmed the importance of 
comprehensiveness when he criticized climate change skeptics. He alleged 
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that they “typically take a few small pieces of the puzzle to debunk global 
warming and ignore the whole picture that the larger science community 
sees by looking at all the pieces. . . .”57 Susanne Moser and Lisa Dilling noted 
that climate change skeptics and alarmists alike “use selective decontextu-
alized scientific findings” among other political tactics. “Meanwhile,” they 
conclude, “the public is more confused than ever, and a growing problem 
remains unaddressed.”58 

Tendencies to take a few small pieces of the puzzle and ignore the rest are 
not limited to climate change skeptics or alarmists. Within the discipline of 
Holling’s first stream of science, or Gould’s stereotype of scientific method, it 
is an integral part of mainstream extensive research to break down a whole 
system into separate parts relevant to a stable relationship or standard mea-
sure or method and to exclude details not relevant according to these criteria. 
It is also an integral part of political propaganda to focus attention on a few 
aspects of a controversy, often as sound bites, and to ignore details that com-
plicate or contradict the position advocated. Machiavelli understood that 
“[m]en are apt to deceive themselves upon general matters, but not so much 
when they come to particulars. . . . The quickest way of opening the eyes of 
the people is to find the means of making them descend to particulars, seeing 
that to look at things only in a general way deceives them.”59 Walter Lipp-
mann understood that “[w]ithout some form of censorship, propaganda in 
the strict sense of the word is impossible. In order to conduct a propaganda 
there must be some barrier between the public and the event.”60 The enor-
mous barrier between the public and climate change as an irreducibly global 
problem facilitates competing propagandas by skeptics, alarmists, and others 
that absorb and suppress relevant details. The much smaller barrier between 
extreme weather events and the public impacted by them constrains but does 
not eliminate propaganda. For example, the seminal planning document on 
Mitigation Alternatives for Coastal Erosion at Barrow and Wainwright in 1989 
ignored significant details on offshore material samples and passive alterna-
tives in order to promote beach nourishment. It functioned as propaganda, 
even if not intended as such. 

A comprehensive conceptual framework can support the search for more 
thorough and detailed observations and their integration, thereby contrib-
uting to a more dependable working model of the single case for scientific 
and practical policy purposes. (A complete model lies beyond the reach of 
boundedly rational people, including us.) For these purposes, as previously 
noted, we have used the policy sciences framework for heuristics to revise 
and improve our working models of the Barrow case, the global case, and 
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cases in between. Among the other frameworks available, the Adaptation 
Policy Framework (APF) developed under auspices of the UN Development 
Programme offers a “flexible approach through which users can clarify their 
own priority issues and implement responsive adaptation strategies, policies 
and measures.” The five components of the APF and the two cross-cutting 
processes overlap and are approximately equivalent to what policy scientists 
have conceived as the tasks of the problem orientation and the main func-
tions in the decision process.61 This illustrates the point that “[i]n principle 
all comprehensive conceptual maps of the social and policy process are 
equivalent to one another.”62 One implication is that a standard framework 
is unnecessary, even if it were feasible, because translations across compre-
hensive frameworks are always possible. Another implication is that such 
frameworks are best kept in the background in a group setting, used not 
to impose terms or meanings but to discover equivalencies.63 The priority 
for climate change researchers is to use those comprehensive frameworks 
they consider satisfactory for new insights into contexts and problems they 
consider important. Creating new frameworks is a diversion from empiri-
cal inquiry supporting action to address what Al Gore called “the planetary 
emergency.” 

While the integrative test is available to improve a working model of the 
single case, the most definitive test is action on that model to fulfill one’s pur-
poses, including the reduction of net losses. For boundedly rational people, 
every action is an opportunity for field testing and falsifying what we think 
we know about the context, and as such an opportunity for learning by do-
ing. The consequences of action bring into conscious awareness significant 
considerations overlooked or misconstrued when action was taken, but only 
if we are prepared to perceive them. Direct experience in the context at hand 
is the best preparation for making the obvious inescapable. Lee Cronbach’s 
critique of the two disciplines of scientific psychology is relevant here: “There 
are more things in heaven and earth than are dreamt of in our hypotheses, 
and our observations should be open to them.” In each situation, “Intensive 
local observation goes beyond [experimental or statistical] discipline to the 
wide-eyed, open-minded appreciation of the surprises nature deposits in 
the investigative net.” “As [the scientific observer] goes from situation to 
situation, his first task is to describe and interpret the [expected] effect anew 
in each locale, perhaps taking into account factors unique to that locale or 
series of events.”64 Also important, in addition to field work or participant 
observation, are various intellectual tools employed as heuristics to open, 
not close, observations to what could be important. These include well-
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 designed comprehensive conceptual frameworks, case studies, precedents 
or analogues, and theoretical generalizations.65 

The test of action differs from an experiment because the consequences 
of an intervention in an open system cannot be compared with noninterven-
tion in an equivalent system used as a control. The test of action also differs 
from the test of prediction, arguably the mainstay test of extensive science in 
the established climate change regime.66 A precise and accurate prediction of 
a disaster is a success by the mainstay test but a failure by the test of action, 
if action was intended to prevent or reduce losses from the disaster. More-
over, the reduction of scientific uncertainty through better predictions and 
the improvement in the communication of scientific uncertainty are not the 
only means of reducing losses and vulnerability. Action on “no regrets” and 
other strategies considered in the next section are procedurally rational de-
spite profound uncertainties that cannot be eliminated by scientific research. 
The test of action is the mainstay test in American pragmatism. As Abraham 
Kaplan summarized it, “Knowing is not one thing we do among others, but 
a quality of any of our doings. . . . To say that we know is to say that we do 
rightly by our purposes, and that our purposes are thereby fulfilled is not 
merely the sign of knowledge, but its very substance.”67 The importance of 
field testing what we think we know in an uncertain world is corroborated 
in the advice of a prominent business strategist: “Reward success and failure 
equally. Punish only inaction.”68 This advice makes sense only if action is 
modest enough to fail gracefully if it does fail. Like other generalizations, its 
applicability is contingent on the context.

Gould’s criterion for science, including the historical sciences, is relevant 
here: “The firm requirement for all science—whether stereotypical or his-
torical—lies in secure testability. . . . History’s richness drives us to different 
methods of testing, but testability is our criterion as well.”69 By the test of 
action, the knowledge used so far in efforts to fulfill the ultimate objective of 
the UNFCCC in Article 2 does not fare well—nor does reliance on numerical 
models and aggregate scientific assessments for integration by the integra-
tive test, which depends on more comprehensive and detailed information 
for understanding and reducing losses on the ground. In contrast, intensive 
case studies provide the empirical basis for the falsification of scientific ex-
pectations on which the established climate change regime is based, and 
for the discovery of what is important for understanding and reducing net 
losses from climate change previously marginalized or overlooked. Such case 
studies also can inform decision makers on the ground and at higher levels 
directly, without being reduced to generalizations. 
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Concerns that this might compromise objectivity in climate change sci-
ence are unfounded. Subjective choices are already involved in nearly ex-
clusive reliance on extensive research over intensive inquiry. They are also 
involved in applying scientific theories. In the 1970 postscript to his famous 
treatise The Structure of Scientific Revolutions, Thomas Kuhn affirmed Fried-
man’s view on the unavoidability of judgment in applying scientific gener-
alizations, using Newton’s second law of motion as an example. According 
to Kuhn, “the fact that [scientists] accept it without question and use it as a 
point at which to introduce logical and mathematical manipulation does not 
of itself imply that they agree at all about such matters as meaning and ap-
plication.” Kuhn emphasized the heuristic function of Newton’s second law 
as a law-sketch or law-schema. “The law-sketch, say f = ma, has functioned 
as a tool, informing the student what similarities to look for, signaling the 
gestalt in which the situation is to be seen. . . . [Different situations] are no 
longer the same situations he had encountered when his training began. He 
has meanwhile assimilated a time-tested and group-licensed way of see-
ing.”70 It is the time-tested and group-licensed way of seeing that provides 
the illusion or guise of objectivity, which survives even though applications 
of science are routinely contested—by scientists in scientific forums and by 
scientists and others in policy arenas where science is typically instrumental 
to other values at stake. Yet, “Some scientists are still scandalized by [Kuhn’s] 
historical insight that science is not a process of discovering an objective 
mirror of nature, but of elaborating subjective paradigms subject to empiri-
cal constraints.”71 

To guide choices in climate change research justified as policy relevant, 
consider the policy sciences on the role of science in human relations. In that 
context, science as a value is insufficient to guide the selection and design of 
research projects to advance the common interest (see Chapter 1) or to evalu-
ate the social consequences of research results. Of course science is valuable 
for the execution of a research project as objectively as possible. Beyond that, 
“It is insufficiently acknowledged that the role of scientific work in human 
relations is freedom rather than prediction.” This means bringing into con-
scious awareness factors that once determined choices, freeing people to take 
them into account in making future choices and decisions. “Hence it is the 
growth of insight, not simply of the capacity of the observer to predict the 
future operation of an automatic compulsion, or of a non-personal factor, 
that represents the major contribution of the scientific study of interpersonal 
relations to policy.” As insight exposes behaviors and behavioral relationships 
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that have held in the past, it may also modify or destroy them—including 
behaviors based on ignorance or misunderstandings of impersonal factors 
such as the greenhouse effect. “[A]ll scientific propositions about character 
or society must be read ‘subject to insight.’ ”72 In other words, their validity 
is contingent on the context. They are “hypotheses-schema: statements which 
formulate hypotheses when specific indices relate them to the conditions of a 
given problem.” They “serve the functions of directing the search for signifi-
cant data, not of predicting what the data will be found to disclose.”73 

For additional recommendations and expectations in this approach, see 
Box 4.1. We consider the box useful, if nothing else, in stimulating readers 
to clarify their own perspectives on science and social responsibility. (That 
introspective exercise could begin by comparing the established perspectives 
summarized in Boxes 2.1, 2.2, and 2.3.) In Box 4.1, social responsibility entails 
taking the policy process and ideal aspirations of society into account and 
goes beyond predictions derived from numerical models. Contextual and 
problem-oriented inquiry integrates policy goals and action alternatives with 
the three tasks of science narrowly construed. This integration is an iterative 
process; “a fundamental principle is that postulated goals are to be held ten-
tatively until they have been disciplined by exposure to the consideration of 
trends, conditions, projections, and alternatives.”74 The general expectations 
under the visibility and vulnerability of science are particularly relevant to 
climate science.75 Climate science in the aggregate promised to reduce scien-
tific uncertainty about the behavior of the total earth system as a prerequisite 
for rational policy decision and action in the early years of the regime. In 
so doing, it acquired a great deal of visibility and, to the extent it serves as 
a substitute for policy decisions and action, a great deal of vulnerability to 
outraged publics and public officials, especially if and when catastrophic 
climate change occurs. In the policy sciences there is nothing of that hubris 
Tennekes challenged in the formative years, as reported in Chapter 1. Scien-
tists, too, are boundedly rational. As Lasswell put it, “To some extent we are 
all blind and no doubt will remain so. But there are degrees of impairment, 
and so far as decision outcomes are concerned, it is the responsibility of the 
policy scientist to assist in the reduction of impairment.”76

To summarize this section, then, there are good reasons to consider un-
derstanding and reducing net losses from climate change and variability to 
be a quasi-evolutionary process of trial and error. It is evolutionary because 
contingencies dominate within the broad channels set by natural laws, but 
quasi-evolutionary because the most significant contingencies—human 
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Social Responsibility
It is our responsibility [as scientists] 
to flagellate our minds toward creativ-
ity, toward bringing into the stream of 
emerging events conceptions of future 
strategy that, if adopted, will increase 
the probability that ideal aspirations will 
be more approximately realized.

Contextual and Problem-Oriented 
Inquiry
A contextual map . . . is an indispen-
sible preliminary to the examination of 
any particular problem. The map does 
not, however, supply the answers. It 
provides a guide to the explorations that 
are necessary if specific issues are to be 
creatively dealt with. 

An adequate strategy of problem 
solving encompasses five intellectual 
tasks. Five terms carry the appropriate 
connotation, or can acquire them read-
ily: goal, trend, condition, projection, 
alternative. (Many equivalent analyses 
are in current use; as usual, the im-
portant point is not choice of term but 
equivalency of concept.)

Goal clarification: What future states 
are to be realized as far as possible in the 
social process?

Trend description: To what extent 
have past and recent events approxi-
mated the preferred terminal states? 
What discrepancies are there? How 
great are they?

Analysis of conditioning factors: What 
factors have conditioned the direction 
and magnitude of the trends described?

Projection of developments: If cur-
rent policies are continued, what is the 

probable future of goals realizations or 
discrepancies?

Invention, evaluation, and selection of 
alternatives: What intermediate objec-
tives and strategies will optimalize the 
realization of preferred goals?

Since apart from its context no detail 
can be adequately understood, the five 
questions furnish an agenda for allow-
ing the context to emerge at the focus 
of individual or group attention. . . . The 
most productive procedure is to ex-
amine the whole problem by returning 
again and again to the separate tasks.

Visibility and Vulnerability
[S]cience has grown strong enough 
to acquire visibility, and therefore to 
become eligible as a potential scapegoat 
for whatever disenchantment there may 
be with the earlier promises of a science-
based technology.

If the earlier promise was that 
 knowledge would make men free, the 
contemporary reality seems to be that 
more men are manipulated without 
their consent for more purposes by 
more techniques by fewer men than at 
any time in history.

Sources: All text is selected and quoted 
from Harold D. Lasswell, The Political 
Science of Science, American Politi-
cal Science Review L (December 1956), 
966; Harold D. Lasswell, A Pre-View 
of Policy Sciences (New York: Elsevier, 
1971), 39; and Harold D. Lasswell, Must 
Science Serve Political Power? American 
 Psychologist 25 (1970), 119. 

Box 4.1. Science and Social Responsibility
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choices, decisions, and actions—are not random but at most intendedly ra-
tional. Among the important outcomes of this quasi-evolutionary process at 
any cross section in time are human communities that share a family resem-
blance: They are similar with respect to some vulnerability factors but dif-
ferent with respect to others, and some communities are further along than 
others in reducing their vulnerabilities. Therefore, one priority for intensive 
inquiry is expanding the range of informed policy alternatives available in 
selected communities and assisting in the evaluation of policies field tested 
by each of them. We consider these roles in the policy process in the next 
section. Another priority is harvesting experience from particular commu-
nities, making relatively successful policies anywhere available for diffusion 
and possible voluntary adaptation by similar communities elsewhere and 
available to higher-level officials motivated and able to support what works 
on the ground. These are functions of community networks that we consider 
in the third section. Intensive inquiry must be open to details that are pos-
sibly significant locally but typically lost in the absorption of uncertainty 
through statistical aggregates or general relationships. With due allowance 
for human insight, choice, and decision, evolution is a better template for 
policy-relevant climate science than mechanics.

Procedurally Rational Policy 

Second, in terms of policy, we propose more emphasis on appraisals in policy 
processes, especially in the aftermath of climate-related disasters that re-
veal specific problems of vulnerability and open windows of opportunities 
for corrective actions. Corrective actions are constrained by the historical 
context of each community in the short run. They terminate failed policies 
and build on relatively successful ones in a series of approximations. To 
accommodate inevitable uncertainties, they also rely on portfolios of poli-
cies, reserves and redundancies, learning by doing, and the like. A disaster 
and major proposals for corrective action often activate diverse interests 
that must be balanced or integrated to advance the common interest of the 
community; politics are unavoidable under these circumstances. In these 
policy processes, scientists and policymakers can work collaboratively to-
ward overlapping aims, sharing differently informed insights on the same 
context. But scientific research is not a substitute for local knowledge in 
the community, nor is scientific research a necessary condition for rational 
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policy decisions by the community. Such processes can adapt policies to 
differences and changes in context, including surprises, and to uncertainties 
that inevitably expand as the time horizon for planning extends further into 
the future. This approach to policy is called “procedural rationality.”

Procedural rationality is an adaptation to profound uncertainties aris-
ing from complexity in the world at large and human cognitive constraints, 
among other resource limitations. Cognitive constraints include limited time 
and attention, knowledge and information, and other factors subsumed un-
der the principle of bounded rationality. They directly affect policy appraisal 
and intelligence (including plans) for corrective actions. (Policy intelligence 
“includes the gathering, processing, and dissemination for the use of all 
who participate in the decision process.”77) They indirectly affect the allo-
cation of funds, authorities, and other scarce resources through corrective 
actions.78 Procedurally rational policies can be improved through intensive 
inquiry in each community. What works on the ground in each local com-
munity can inform policies elsewhere, in similar local communities and at 
higher levels, in decentralized decision making. All of this occurs within 
the broad channels set by invariant laws of nature where, as Gould put it, 
“contingency dominates and the predictability of general forms recedes to 
an irrelevant background.”79 Among the major contingencies in adapting 
to climate change are individual choices and collective decisions intended 
to realize preferred outcomes—values, in other words—amid a plethora of 
possible outcomes. Choices and decisions tend to reveal subjective values 
and identifications and their supporting expectations.

Rationality in Practice

Consider selected case material in Chapter 2 relevant to procedural ratio-
nality. In Nepal in 1998, the possible collapse of a moraine dam containing 
the rising waters of Lake Tsho Rolpa prompted the national government 
together with local and international participants to reconsider existing 
policies. To avert an impending disaster, the coalition redirected limited 
resources, including attention, from other concerns to corrective action to 
reduce local vulnerability. And they succeeded in advancing the common 
interest through action on a portfolio of policies: a gate to control release of 
water, an early warning system, and emergency management exercises. (Any 
politics involved were omitted from the IPCC’s account.) These actions were 
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considered the first but not the last in a series to avert catastrophic collapse 
of the dam as nearby glaciers continued to melt. 

Variations on the pattern turned up in other cases as well. In the Pacific in 
1997, PEAC’s forecast of impending drought from the El Niño of the century 
prompted officials in the U.S.-affiliated Pacific islands to reconsider their re-
spective water policies and divert attention and other resources to corrective 
actions. We lack information on any local politics involved and the details 
of subsequent corrective actions; we suspect that islanders are still building 
on what they learned in 1997–1998. We do know that PEAC capitalized on 
its success by making the transition from a pilot project to operational status 
around 2001. Similarly, droughts in Australia in 1994 and 2002 prompted 
officials in Melbourne to reconsider their water policies and take corrective 
action on a portfolio of policies that significantly reduced water demand. 
A third drought in 2006 prompted a second portfolio of policies to reduce 
water demand and increase water supplies, including controversial plans for 
a desalination plant. Similarly, action to reduce Shishmaref ’s vulnerability 
through relocation of the village has taken the form of a series of partial re-
locations and more ambitious plans prompted by appraisals of vulnerability 
following extreme weather events, including severe storms that damaged the 
community in 1973 and 2002. More generally, prompted by losses of seals and 
then cod in west Greenland waters, Sisimiut adapted relatively successfully to 
other resources through a series of local policy decisions sometimes assisted 
by Denmark; scientific research apparently was not a significant factor. 

The Barrow case in Chapter 3 includes more detailed material relevant to 
procedural rationality. Recall that the great storm in October 1963 prompted 
multiple emergency responses and actions to reconstruct lost services and 
facilities. The big storms of September 1986 washed the remains of an ances-
tor out to sea and damaged other things of value, prompting the North Slope 
Borough Assembly to declare a disaster and state of emergency and to appro-
priate funds to prevent and minimize further losses. The big storm of August 
2000 sank the dredge and caused other damage, leading to termination of 
the Barrow and Wainwright Beach Nourishment Program. The mayor cited 
that storm when he announced and justified a joint feasibility study with the 
Army Corps to reduce storm damage. Our reconstruction of the great storm 
of October 1963 drew attention to potential but not necessarily imminent 
vulnerabilities, informing distributed policies to reduce specific vulnerabili-
ties. In these and other instances, when actual or projected disaster prompts 
corrective action, it typically does so by changing matter-of-fact expectations 
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about threats to existing values, opportunities for realizing existing values, 
or both—not by significantly changing values themselves in the short term. 
The values activated by disaster-related changes in expectations in Barrow 
were not always transparent, but they were multiple and context specific, 
even if described in general terms. In addition to storm damage reduction, 
the existing values included feasibility and effectiveness, more local jobs in 
the modern economy, and sustained cultural heritage. The latter includes 
self-determination, artifacts, subsistence hunting rights and opportunities, 
access to the sea, and unrestricted views of the sea. 

Storm damage protection was a generally accepted value, but major plans 
and other proposals expected by some to reduce storm damage turned out 
to be controversial. The major plans were the beach nourishment program 
and the Army Corps’s proposed revetments and dike especially; less visible 
were proposals for federal flood insurance, planning and zoning restrictions 
on further building in vulnerable coastal areas, and relocation inland of 
structures damaged or destroyed in those areas. These proposals activated 
multiple community interests, initiating a process of giving and withholding 
support for them—in other words, a political process attempting to reconcile 
the diverse interests of community members self-identified, for example, 
by family, crew, and village. Evidently, community members expected such 
proposals to have major consequences for multiple community values in 
addition to storm damage reduction. (You cannot change just one thing, 
according to an old adage.) In contrast, relatively modest distributed poli-
cies to reduce storm damage were handled primarily as technical matters 
that attracted the attention and engaged the interests of relatively few com-
munity members. These included an emergency management exercise, the 
design and location of individual buildings and other infrastructure, the 
construction of the utilidor-section seawall to protect the landfill in 1987, 
and Concertainers to extend that seawall and protect part of the bluff in 
2004. Both modest and major corrective actions were taken despite scientific 
uncertainty about the future of big storms and their impacts on Barrow. 

Where corrective actions have succeeded in reducing vulnerability to 
storm damage, they have done so in large part because action was proce-
durally rational. Each new set of policy alternatives proposed in the on-
going joint feasibility study appears to be more promising as an adaptation 
of means to ends, and vice versa, than the previous one. Much of the im-
provement can be attributed to learning from the experience of the earlier 
beach nourishment program and from successive appraisals by the people 
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of Barrow, the Army Corps, and others. Meanwhile, in the distributed effort 
in Barrow, multiple policies in parallel already have reduced vulnerability to 
storm damage regardless of how the joint feasibility study turns out. Reliance 
on portfolios of multiple relatively modest policies, in series and in parallel, 
makes overall progress on storm damage reduction less dependent on the 
success of any one of them. In the great storm of October 1963 Barrow capi-
talized on redundancies and reserves to reduce losses and expedite recovery. 
Although the airstrip at NARL was destroyed early in the storm, the airport 
under construction provided back-up to fly in emergency relief and other 
supplies. Much of Barrow’s fuel oil supply, especially critical for heating in 
winter, was destroyed by the great storm, but enough reserves survived to 
supply the community for several months. These and other procedurally ra-
tional means of reducing losses, despite scientific uncertainty, were largely a 
matter of common sense in Barrow. But they also have a theoretical pedigree 
reviewed below, and more importantly, can become a matter of conscious 
strategy to improve future outcomes. 

For the research project in Barrow we took a procedurally rational ap-
proach by design and practical necessity; we could not reliably predict research 
outcomes in detail. In 1999, in collaboration with a number of colleagues, we 
submitted a proposal for a Small Grant for Exploratory Research (SGER) to 
inform design of a larger project. The proposal stated, “The primary goal of 
the project is to help stakeholders clarify and secure their common interest 
by exchanging information and knowledge concerning climate variability 
on seasonal and decadal time scales . . . on the North Slope of Alaska, and 
particularly the vulnerable coastal region.” To design a larger project with 
this primary goal, we proposed meetings with local groups in Barrow for 
answers to the question: “What are the understandings of past and future 
climate events among the people of the North Slope, and what policies and 
policy processes have they used to cope with those events?”80 For a week in 
August 2000, we had meetings in Barrow to obtain answers that provided a 
historical baseline for designing a larger project. The proposal, submitted in 
September 2000, retained the primary goal and meetings with local groups 
in Barrow but elaborated additional means. These included the description 
of relevant trends, analysis of past climate variations and future scenarios 
using physical models, and various methods for an integrated assessment in 
support of local policy decisions. For the integrated assessment we proposed 
“initially to focus on coastal erosion and flooding in and around Barrow, and 
eventually to shift the focus as warranted by the progress of the research and 
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the evolution of community concerns.”81 The proposal was supported by 
people in Barrow and by scientists in anonymous peer reviews, and it was 
funded on that basis by the National Science Foundation.82 

Concurrent research on the experience of community-based initiatives 
elsewhere, part of what we now call “adaptive governance,” informed our 
expectations about how to work collaboratively with people of the North 
Slope on adaptation to climate change. We understood that “[s]ome focus is 
necessary for the effective integration of scientific research and local knowl-
edge on the causes and consequences of climate events, including policy 
responses to them.”83 The initial focus on coastal erosion and flooding in 
Barrow supported the quantitative description and analysis of relevant long-
term trends, but it also led rather quickly to a specific focus on extreme 
weather events—including damages and policy responses associated with 
them—beginning with the great storm of October 1963. The common focus 
of attention engaged the diverse interests of policymakers in Barrow and 
scientists in the project; their participation was essential for the integration 
of differently informed perspectives and diverse capabilities. Annual group 
meetings in Barrow, usually in August, typically included technical presenta-
tions for self-selected officials and other community leaders in the morning, 
lunch and an open house for discussion in the afternoon, and a public pre-
sentation at the Iñupiat Heritage Center in the evening. These meetings were 
supplemented by intermittent contacts among individuals, presentations 
to high school science classes, and interviews on KBRW, the local public 
radio station. We helped sustain local participation in the project by shar-
ing interim research payoffs in these contacts and meetings with people in 
Barrow, and by aligning further research with their evolving interests. In our 
judgment what we communicated—information within local interests and 
capabilities to act upon—was more important for working collaboratively 
than how we communicated it.84 

The project’s design also allowed flexibility to adjust lines of inquiry in 
response to what we learned each year and in accord with the primary goal, 
which was relatively fixed. Our initial interest in developing scenarios of fu-
ture climate variations for the integrated assessment waned as research into 
natural factors, especially their conjunctions in big storms, revealed more 
complexity and uncertainty than predictability. Concurrently, our grow-
ing understanding of the human factors, quite limited at the outset, helped 
clarify our role. From inquiry into the human factors involved in big storms, 
the beach nourishment program and the joint feasibility study, and specific 
vulnerabilities amenable to distributed decisions, it became increasingly 
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clear that many policy alternatives for reducing storm damage already had 
surfaced in Barrow’s recent history, even though most of the community’s 
attention and other planning resources had been invested rather narrowly in 
beach nourishment, revetments, and the like. Thus, we could help to expand 
the range of informed alternatives available to the community by report-
ing on Barrow’s relevant past. Recommendations were unnecessary because 
people in Barrow proved to be quite capable of selecting whatever research 
results they found useful. Likewise, recommendations were unwarranted 
because we lacked confidence in our understanding of local interests and 
the possible consequences of recommendations for those interests. Avoiding 
recommendations was consistent with our preference for minimizing any 
influence in local politics. 

As noted in Chapter 1, whether we helped the community advance its 
common interest is a judgment best left to the people of Barrow and the 
North Slope. However, the use of some of our results is an indication that 
they were policy relevant. Community members quite appropriately pre-
scribed policies and assumed de facto responsibility for them—they had to 
live with the direct consequences. We took responsibility for the limitations 
of our results by making corrections and filling in gaps within our resource 
constraints. According to a senior planner for North Slope Borough, we 
made some progress both in pulling together more relevant knowledge and 
information on the great storm than was generally available and in drawing 
the policy implications for the community. In a signed review of an early 
manuscript focused on the great storm, he wrote, “There are very few, if 
any, individuals living on the North Slope or in Barrow who have even a 
fraction of the understanding of the events and policy implications” of the 
great storm as summarized in the manuscript.85 The integration of different 
streams of historical and scientific information with local knowledge had 
the potential at least to fill gaps in the personal experience of the public and 
public officials in Barrow. Only the older members of the community had 
experienced the great storm directly, and none had experienced any of the 
big storms in so many relevant particulars. In any case, our experience work-
ing collaboratively with policymakers in Barrow represents a procedurally 
rational alternative to the linear model. 

In contrast, under the linear model institutionalized in major climate 
science programs, the primary research goal is to reduce scientific uncer-
tainty about the behavior of the total earth system through basic research 
unfettered by practical considerations. The assumption is that contacts with 
policymakers are unnecessary at best and a threat to objectivity at worst. 
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In Rep. George Brown’s appraisal and in ours, this left politicians free to 
use scientific assessments as they saw fit, allowing scientific uncertainty to 
serve as an impediment to action in the United States at least. Meanwhile, 
the regime’s quest at the international level for mandatory targets and time-
tables for reductions in greenhouse emissions, legally binding in industrial 
nations, activated more powerful interests in opposition than in support. 
Because of politics and a lack of political will, among other limiting factors, 
the quest has failed so far to realize significant progress toward the target in 
Article 2 of the UNFCCC. In view of the resources invested in this approach 
relative to other approaches, the quest amounts to a single point failure, the 
equivalent of putting all the eggs in one basket. On the evidence available, 
the quest is hardly the “one best way” to reduce greenhouse gas emissions, 
despite the aspirations for technical rationality supporting it. Meanwhile, 
the quest neglects people on the ground and what they might do about 
climate change and its impacts within their own local interests and capabili-
ties. “The danger,” Al Gore recognized, “is that people will go from denial 
to despair without stopping in between to ask themselves what action they 
can take.”86 

Opening Policy Processes

Selected climate-related literature has recognized the limits of technical ra-
tionality, the importance of politics, and the value of collaboration between 
researchers and local policymakers. For example, at least three of Rayner and 
Malone’s 10 suggestions for policymakers raised concerns about technical 
rationality as we understand it and moved toward procedural rationality 
including pluralistic politics: 

■ “Recognize the limits of rational planning” largely because “[u]ncertainty 
is a pervasive condition of policy and decisionmaking.” Uncertainty is 
perhaps “more properly characterized as indeterminancy. . . . We have 
inaccurate and conflicting theories about how and why people make 
choices, for themselves and in societies.”87 

■ “Use a pluralistic approach to decisionmaking” that “may appear to be 
irrational and conflictual, but the potential exists to make the most of 
diversity and the variety of decision strategies that diversity offers to de-
cisionmakers.” Policy must “accommodate different world views, insti-
tutional structures, levels and timescales” through linkages.88
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■ “View the issue of climate change holistically, not just as the problem of 
emissions reduction.” Rayner and Malone called into question the empha-
sis on emissions reductions under the UNFCCC, which in turn called 
into question “whether an exclusively rational technocratic approach to 
policy making is appropriate at all.”89 

According to Rayner and Malone, adaptation may be less amenable to tech-
nical rationality than emissions reductions but “more directly relevant to 
stakeholders. Adaptation is by nature a variegated response. . . . That is to 
say, adaptation is a bottom-up strategy that starts with changes and pressures 
experienced in people’s daily lives.”90 This is consistent with the observation 
that “[p]eople will change when they have to, not when we tell them to.”91

Rayner and Malone recognized two ways “to incorporate climate con-
cerns into the everyday concerns of people at the local level and the big 
concerns of policymakers at the national level.” In one way, “climate change 
. . . has to be shown to be a compelling threat that overshadows other policy 
demands. . . .” This is what damaging storms do by imposing changes and 
pressures on people’s daily lives. In the other way, climate change “has to be 
integrated into the routinized decisionmaking frameworks of government 
organizations and agencies whose primary policy concerns (such as finance 
and energy) are widely recognized as compelling.”92 This is called “main-
streaming” in the Summary for Policymakers of scientific research on climate 
change adaptation by Working Group II in the IPCC’s Fourth Assessment 
Report.93 Examples include the distributed policies to reduce storm damage 
in Barrow, as distinguished from the joint feasibility study. Mainstreaming is 
implied in another of Rayner and Malone’s 10 suggestions for policymakers: 
“Incorporate climate change concerns into other, more immediate issues such 
as employment, defense, economic development and public health.”94 Accord-
ing to contributors to one of the four volumes they edited, mainstream-
ing is important because “[c]limate policies per se are bound to be hard to 
implement meaningfully. This conclusion recasts the issue of compliance 
and implementation from the idea of a rational instrumental framework 
of evaluation, decision, and implementation to a continuous framework of 
interactive negotiation in which policy explicitly becomes the formalization 
of actions being undertaken by participating parties.”95 

Cash and Moser also suggested moving toward procedural rationality, 
urging assessors and decision makers “to employ adaptive assessment and 
management strategies—constructing long-term, iterative, experiment-
based processes of integrated assessment and management.” However, they 
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acknowledged, “actual implementation of adaptive management regimes 
has been limited, and has exhibited varying success.” In their diagnosis of 
these problems, two of the three “critical barriers to the implementation of 
adaptive management” have been value differences and politics—or in their 
words, “fundamental differences in how environmental resources are valued” 
and “threats to existing power structures and interests.”96 “Management” in 
both the scientific and adaptive management traditions often misleadingly 
connotes that the problem at hand is merely technical, that any issues arising 
from different interests already have been resolved. However, it is better to 
acknowledge such issues where they exist and to include the reconciliation 
of multiple interests as part of the problem to be solved in a procedurally 
rational policy process. This involves politics when a lot is at stake.

On the politics involved in climate policies, an essay by Michael Shellen-
berger and Ted Nordhaus stands out; it was front-page news in the New York 
Times early in 2005.97 Their appraisal of the U.S. environmental movement 
focused on its preoccupation with technical rationality and neglect of the 
politics necessary to enlist nonenvironmental interests in support of action 
to mitigate climate change. They contended, for example, that in the 1990s, 
“the big environmental groups and funders put all of their global warming 
eggs in the Kyoto basket. The problem was that they had no well-designed 
political strategy to get the U.S. Senate to ratify the treaty. . . .”98 In recent 
proposals by environmentalists to reframe global warming, the common 
element was “the shared assumption that a) the problem should be framed 
as ‘environmental’ and b) our legislative proposals should be technical. . . . 
The implication is that if only X group were involved in the global warming 
fight then things would really start to happen. The arrogance here is that envi-
ronmentalists ask not what we can do for non-environmental constituencies 
but what non-environmental constituencies can do for environmentalists.”99 
The authors contended that “the seeds of failure were planted” decades ago 
“at the height of the [environmental] movement’s success. . . .”100 However, 
“The entire landscape in which politics plays out has changed radically in 
the last 30 years, yet the environmental movement acts as though propos-
als based on ‘sound science’ will be sufficient to overcome ideological and 
industry opposition.”101 

Shellenberger and Nordhaus projected that environmentalism “will con-
tinue to be a special interest so long as it narrowly identifies the problem 
[of global warming] as ‘environmental’ and the solutions as technical.”102 
As an alternative they helped organize an Apollo Alliance early in 2000. 
Initially, it “focused not on crafting legislative solutions but rather on build-
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ing a coalition of environmental, labor, business, and community allies 
who share a common vision for the future and a common set of values.”103 
They expected the vision to “set the context for a myriad of national and 
local Apollo proposals, all of which aim to treat labor unions, civil rights 
groups, and businesses not simply as means to an end but as true allies whose 
interests in economic development can be aligned with strong action on 
global warming.”104 In the Forward to the Shellenberger–Nordhaus essay, 
environmentalist Peter Teague drew attention to issues of responsibility for 
disappointing outcomes to date: “It would be dishonest to lay all the blame 
on the media, politicians or the oil industry for the public’s disengagement 
from the issue that, more than any other, will drive our future. Those of us 
who call ourselves environmentalists have a responsibility to examine our 
role and close the gap between the problems we know and the solutions we 
propose.”105 (Here, introspection is not only an opportunity but a responsi-
bility.) Similarly, columnist Thomas Friedman has envisioned the integration 
of climate change interests with priority interests in economic prosperity 
and national security through a green ideology.106 And the private nonprofit 
Climate Group promotes “the development and sharing of expertise on how 
business and government can lead the way towards a low carbon economy 
whilst boosting profitability and competitiveness.”107 Such pragmatic politics 
recognize that environmental progress usually depends on accommodat-
ing multiple other interests impacted by environmental policy alternatives. 
Scientific assessments and, more generally, sound science are not the only 
means, nor often even the most effective means, for advancing the common 
interest in a democracy. 

The politics of reconciling diverse community interests have been all 
but neglected in the scientific literature on climate change. As Rayner and 
Malone observed, in both the United States and on a global scale, “Politi-
cal questions are often posed as technical questions that can be referred to 
experts without confronting the value differences that are the real origin of 
conflict.”108 This expectation was corroborated by our search of the Institute 
for Scientific Information (ISI) Web of Knowledge for every item published 
in Nature and Science that referred to “politics” or “political” in the context 
of “climate change” or “global change” or “global warming.” For Science the 
search turned up seven articles, six news items, one editorial, one letter, and 
one interview, for a total of 16 items published from 1976 to 2007, inclusive. 
For Nature the search turned up a total of 15 items published from 1988 to 
May 2008, inclusive. By comparison, between 2001 and 2007, Science pub-
lished on average 71 items per year referring to “climate change” or “global 
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change” or “global warming”; Nature published on average 56 items per year. 
The trend in the number of such papers published annually is increasing 
sharply but cyclically; the number ramps up prior to deadlines imposed 
by an IPCC assessment, then drop off somewhat.109 Despite the neglect of 
politics in climate science, they are a critical part of the total earth system 
and go a long way toward diagnosing two decades of disappointing outcomes 
documented in Chapter 1. 

Other climate-related literature has recognized the importance of re-
searchers working collaboratively with people on the ground. In a recent re-
view of 40 years of hazards and disasters research, Dennis Wenger reaffirmed 
the “pioneering studies of Robert Yin and his colleagues [who] found that 
the adoption and utilization of research findings by practitioners was signifi-
cantly improved when researchers and potential users seriously engaged in 
interaction and collaboration on all phases of the research process” begin-
ning with definition of the problem. But “[u]nfortunately . . . this approach 
is rarely utilized within the social science research communities.”110 Simi-
larly, an appraisal of the U.S. National Assessment supported stakeholder 
participation from the outset of a scientific assessment.111 According to 10 
researchers led by Granger Morgan, and informed by participants in their 
workshop, “Many believe that, in scoping out a policy-relevant assessment, 
one should begin by defining the bottom line from the target audience’s 
(stakeholder) perspective. . . . [Workshop participants] suggested that more 
success could have been achieved through using a stakeholder definition 
of the scope and providing a consistent approach/framework for incorpo-
ration of these bottom lines.”112 An earlier modest proposal by one of us 
called for local, regional, and national decision makers to participate in the 
appraisal of global change research, not just the planning. In this proposal, 
competing teams of researchers present their results at periodic national 
conferences, and decision makers would select for further funding those 
teams that had best met decision makers’ needs. If nothing else, this would 
motivate researchers to work collaboratively with decision makers in support 
of improvements in policy and policy making.113 

Morgan and his collaborators also found in the U.S. National Assessment 
“a difference between the perspectives and information sources of global/
national-scale analysts and regional/local-scale analysts” that did not reflect 
a difference in expertise. Both sets of differently informed viewpoints were 
considered valid: “It would be a mistake if [top-down] guidance material 
were to force regional people to ignore information that they have a valid 
reason to believe is better than what is being supplied.”114 The integration 
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of relevant expertise should not be a monopoly of national or international 
experts. Similarly, Rayner and Malone concluded from an integrated assess-
ment of social science research that “real people are not consistently experts 
or lay people. There are no universal experts and, in the civic arena, even 
the most modest lay person has some relevant expertise.” They criticized 
the structuring of “communication as a unidirectional process in which ex-
pert knowledge is passed to the public either to alleviate its ignorance or 
redress its misperceptions.” The unidirectional model tends to elicit politi-
cal resistance from publics who believe that they or their local expertise has 
been ignored. Public information campaigns based on the unidirectional 
model “are bound to fail. Effective communication about climate change 
issues requires understanding of the frames of reference being used by all 
participants.”115 

An alternative to the unidirectional or “pipeline” model of communica-
tion in climate-related literature is based on “boundary organizations” at the 
interface among differently informed groups. It “suggests a more nuanced 
relationship between scientists and decision-makers, and proposes mecha-
nisms that account for two-way interactions between science and decision-
making and across scales.”116 Approximate equivalents are called “decision 
seminars” in the policy sciences and, with less emphasis on researchers and 
more on the representation of pluralistic interests, “community-based initia-
tives” in natural resource policy.117 The common insight is that communi-
cation is not merely the transmission of words or word equivalents in one 
direction or another but knowing concurrence in their frames of reference. 
Establishing communication among people with differently informed per-
spectives requires interaction across a range of topics over a period of time. 
Only then can participants reliably anticipate how their comments will be 
understood—that is communication. Through direct contacts over several 
years, we and our colleagues made progress toward establishing communica-
tion with a few dozen community leaders in Barrow.118 

The Behavioral Model

At a deeper level, this climate-related literature and proposals for more 
procedurally rational policies may be grounded in the behavioral model of 
bounded rationality. No one is more closely identified with the behavioral 
model than Herbert Simon; it was the foundation of his Nobel Prize in eco-
nomics and his “sciences of the artificial” focused on design. For Simon, 
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“Design . . . is concerned with how things ought to be, with devising artifacts 
to attain goals.”119 Artifacts are human made, including the climate change 
policies of primary interest in this section and structures for decision making 
in the next section. Successful human artifacts adapt the “outer environ-
ment” of people to their goals, despite limited knowledge and information 
and cognitive capacity in the “inner environment” of people.120 Of course, 
the point of inquiry and education is to relax those constraints, even though 
they cannot be eliminated. Design so construed is ubiquitous: “Everyone 
designs who devises courses of action aimed at changing existing situations 
into preferred ones. . . .” In addition, “Design so construed is the core of all 
professional training; it is the principal mark that distinguishes professions 
from the sciences.”121 In contrast to the sciences of the artificial concerned 
with what ought to be, “The natural sciences are concerned with how things 
are.”122 Simon’s frame of reference clearly overlaps with Gould’s as described 
in the previous section: “If natural phenomena have an air of ‘necessity’ 
about them in their subservience to natural law, artificial phenomena have 
an air of ‘contingency’ in their malleability by environment.”123 

The behavioral model describes how real people solve complex problems 
and explains their survival despite bounded rationality.124 The most basic 
constraints on our cognitive capacity “arise from the very small capacity of 
the short-term memory structure (seven chunks) and from the relatively 
long time (eight seconds) required to transfer a chunk of information from 
short-term to long-term memory.”125 Nevertheless, a popular model of ra-
tionality in economics and related disciplines ignores these constraints and 
their consequences. Simon called it “the Olympian model,” a reference to the 
omniscience of the gods of Mt. Olympus in ancient Greek tradition. Real 
people can apply the Olympian model only “to a highly simplified repre-
sentation of a tiny fragment of the real-world situation”; the results depend 
less on the abstract model than on highly simplified empirical assumptions 
about the real-world situation.126 “Within the behavioral model of bounded 
rationality,” in contrast to the Olympian, “one doesn’t have to make choices 
that are infinitely deep in time, that encompass the whole range of human 
values, and in which each problem is interconnected with all the other prob-
lems in the world.”127 As more realistic assumptions are taken into account, 
“the problem gradually changes from choosing the right course of action 
(substantive rationality) to finding a way of calculating, very approximately, 
where a good course of action lies (procedural rationality)” in an expanding 
maze of possible alternatives.128 According to Simon, “The behavioral model 
gives up many of the beautiful formal properties of the Olympian model, 
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but in return for giving them up provides a way of looking at rationality that 
explains how creatures with our mental capacities—or even with our mental 
capacities supplemented with all the computers in Silicon Valley—get along 
in a world that is much too complicated to be understood from the Olympian 
viewpoint. . . .”129

Within the constraints of bounded rationality, Simon observed, a per-
son factors the environment into nearly independent problems. “Sometimes 
you’re hungry, sometimes you’re sleepy, sometimes you’re cold. Fortunately, 
you’re not often all three at the same time. Or if you are, all but one of 
these needs can be postponed until the most pressing is taken care of. You 
have lots of other needs, too, but these also do not impinge on you all at 
once.”130 The environment is amenable to factoring: “In actual fact, the en-
vironment in which we live, in which all creatures live, is an environment 
that is nearly factorable into separate problems.”131 This means that some 
problems or clusters of problems can be addressed satisfactorily and more 
or less independently of others, especially in the short run. Simon singled 
out three characteristics an organism needs to proceed rationally in such 
an environment: 

■ First, “it needs some way of focusing attention—of avoiding distraction 
(or at least too much distraction) and focusing on the things that need 
attention at a given time.” The things that need attention are problems 
including missed opportunities.

■ “Second, we need a mechanism capable of generating alternatives. A large 
part of our problem solving consists in the search for good alternatives, 
or for improvements in alternatives we already know.” 

■ “Third, we need a capability for acquiring facts about the environment in 
which we find ourselves, and a modest capability for drawing inferences 
from these facts.”132 These capabilities are needed to focus on problems 
and to generate and test alternatives.

These characteristics interact in the boundedly or intendedly rational behav-
ior of individuals, groups, and communities. Here we focus on procedural 
rationality in local communities factored out of larger-scale climate change 
problems; in the next section we consider the implications for decision mak-
ing in larger structures. 

The focus of attention in a community is structured by an institutionalized 
division of labor, the legacy of past decisions about clusters of problems—for 
example, in public safety, education, or finance—that are separable or nearly 
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decomposable from other clusters. “Much of classical organization theory in 
fact was concerned precisely with this issue of alternative decompositions of 
a collection of interrelated tasks.”133 Each organizational unit, for example, 
attends to its own tasks in series, one at time, while the others proceed in 
parallel attending to their own tasks. The division of labor also stabilizes the 
search for better alternatives, ones that promise improvements over a histori-
cal baseline in the same unit or other norms inferred from the experience of 
comparable units. Baselines and other norms economize use of our limited 
cognitive capacity for problem solving; zero-based budgeting and related 
attempts to ignore history, and to start anew, do not. For example, taking 
the allocation of funds in last year’s budget as a baseline simplifies prepara-
tion of next year’s budget; taking the last great storm as a baseline simplifies 
preparation for the next one; and taking what comparable organizations have 
achieved as a norm simplifies any particular organization’s estimates of what 
it can or should do. Thus, an institutional division of labor is an adaptation 
to cognitive constraints that attempts to make the most of the limited time 
and attention of officials and other community members while cultivating 
and using their specialized expertise through distributed processing. Taken 
together, “institutions provide a stable environment for us that makes at least 
a modicum of rationality possible.”134 

But the allocation of attention at any cross section in time is subject to 
disruption. Simon postulated for each dimension of community life that 
“expectations of the attainable define an aspiration level that is compared 
with the current level of achievement.” The level of achievement can be 
forced down abruptly by exogenous events (e.g., a natural disaster), pro-
ducing perhaps enough dissatisfaction to reallocate attention to the new 
problems created and initiate a search for alternatives. Simon uses the term 
“satisficing” to describe the best that real people can do. Optimizing is out 
of the question in part because “[t]here is no simple mechanism for com-
parison between dimensions.” For example, not every level of aspiration can 
be reduced to a single metric to serve as a target; similarly, the net level of 
achievement or satisfaction must be assessed in multiple dimensions that are 
often incommensurable. It is difficult to compare gains in apples and losses 
in oranges, for example. Hence, “the system’s net satisfactions are history-
dependent”—a series of adjustments in multiple dimensions that strive for 
overall improvement.135 The logic of satisficing is rather straightforward: “An 
alternative satisfices if it meets aspirations along all dimensions. If no such 
alternative is found, search is undertaken for new alternatives. Meanwhile, 
aspirations along one or more dimensions drift down gradually until a sat-
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isfactory new alternative is found or some existing alternative satisfices.”136 
Thus by implication at least, rationality in the behavioral model is conceived 
as the mutual adaptation of aspirations and alternatives: in other words, 
the adaptation of means to ends and vice versa. Note that aspiration levels 
are preferred outcomes—values—that are not independent of achievement 
levels, which are empirical matters of expectations. Normative and empirical 
considerations are interdependent in behavior and in the behavioral model 
of bounded rationality. 

The behavioral model emphasizes feedback over predictions. However, 
“In simple cases uncertainty arising from exogenous events can be handled 
by estimating the probabilities of these events, as insurance companies do—
but usually at a cost in computational complexity and information gathering. 
An alternative is feedback to correct for unexpected or incorrectly predicted 
events.”137 Feedback is emphasized partly because “the record in forecasting 
even such ‘simple’ variables as population is dismal” and because “we need to 
know or guess about the future only enough to guide the commitments we 
must make today.”138 Moreover, in Simon’s assessment, “Few of the adaptive 
systems that have been forged by evolution or shaped by man depend on pre-
diction as their main means for coping with the future. Two complementary 
mechanisms for dealing with changes in the external environment are often 
far more effective than predictions: homeostatic mechanisms that make the 
system relatively insensitive to the environment and retrospective feedback 
adjustments to the environment’s variation.”139 Homeostatic mechanisms 
increase resilience and reduce dependence on short-range predictions. Ex-
amples include reserves and redundancies like those that mitigated damage 
and facilitated recovery from the great storm in Barrow in 1963. “Feedback 
mechanisms, on the other hand, by continually responding to discrepancies 
between a system’s actual and desired states, adapt it to long-range fluc-
tuations in the environment without forecasting.”140 The discrepancies are 
problems turned up in the appraisal process of a system.141 Each real person, 
like the simulated agents in Holland’s models of complex adaptive systems, 
and each community functions as a feedback system with somewhat differ-
ent problems. 

The search for a satisfactory solution to a problem in a nearly decompos-
able system involves “first, the generation of alternatives and, then, the testing 
of these alternatives against a whole array of requirements and constraints. 
There need not be merely a single generator-test cycle, but there can be a 
whole nested series of such cycles.”142 The ability to search successfully “de-
pends on building up associations, which may be simple or very complex, 
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between particular changes in states of the world and particular actions that 
will (reliably or not) bring these changes about.”143 These associations are 
equivalent to policies connecting goals and alternatives, not to projections as-
suming present policies remain the same. The maze of possible alternatives to 
be searched may be enormous; it “arises out of the innumerable ways in which 
component actions, which need not be very numerous, can be combined 
into sequences.”144 Hence, the problem-solving process “ordinarily involves 
much trial and error. Various paths are tried; some are abandoned, others are 
pushed further. Before a solution is found, many paths of the maze may be 
explored. The more difficult and novel the problem, the greater is likely to be 
the amount of trial and error required to find a solution. At the same time the 
trial and error is not completely random nor blind; it is in fact rather highly 
selective. . . . Indications of progress spur further search in the same direction; 
lack of progress signals the abandonment of a line of search. Problem-solving 
requires selective trial and error.”145 The criterion for selection is rationality, 
the mutual adaptation of ends and means. According to Simon, “Analogous to 
the role played by natural selection in evolutionary biology is the role played 
by rationality in the sciences of human behavior.”146

To make the most of our limited problem-solving capacity in climate 
change policy, and despite profound uncertainty at all levels, consider a few 
of the many implications of the behavioral model. Simon himself concluded 
that “[p]redicting the exact course of global warming is a thankless task. 
Much more feasible and useful is generating alternative policies which can 
be introduced at appropriate times for slowing the warming, mitigating its 
unfavorable effects and taking advantage of favorable effects.”147 In addition, 
the behavioral model corroborates the logic of harvesting experience to cut 
down the size of the search for possible solutions to a community’s problem: 
“We see this particularly clearly when the problem to be solved is similar 
to one that has been solved before. Then, by simply trying again the paths 
that led to the earlier solution, or their analogues, trial-and-error search is 
greatly reduced or altogether eliminated.”148 The behavioral model corrobo-
rates the logic of distributed processing, portfolios of policies, and opening 
the climate change regime: “In carrying out . . . a search, it is often efficient 
to divide one’s eggs among a number of baskets—that is, not to follow out 
one line until it succeeds or fails definitely, but to begin to explore several 
tentative paths, continuing to pursue a few that look most promising at a 
given moment.”149 Finally, the behavioral model corroborates the logic of 
factoring the global climate change problem into thousands of local prob-
lems, each nearly decomposable from others in the global system. We have 
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more to say about this in connection with constitutive decisions below. But 
note here limits to reason based on logic alone. “Reason, taken by itself, is 
instrumental. It can’t select our final goals, nor can it mediate for us in pure 
conflicts over what final goal to pursue—we have to settle these issues in 
some other way. All reason can do is help us reach agreed-upon goals more 
efficiently.”150 Agreed-upon goals are typically matters of politics. 

The behavioral model provides insight into an important political prob-
lem that arises when the costs of collective action to individuals are dispro-
portional to individual rewards. For example, many parties to the UNFCCC 
have an obligation to reduce their emissions as part of the international ef-
fort to mitigate global climate change, but some apparently have a stronger 
interest in avoiding the costs of mitigation by free riding on the efforts of 
other parties. The behavioral model recognizes that such collective action 
problems are overcome through organizational loyalty, which is “perhaps 
better labeled identification, for it is both motivational and cognitive. The 
motivational component is an attachment to group goals and a willing-
ness to work for them even at the sacrifice of personal goals.” The cognitive 
component fosters a shared outlook among members of an organization by 
surrounding them with “information, conceptions, and frames of reference 
quite different from those of people outside the organization or in a different 
organization.”151 Both the motivational and cognitive components are appar-
ent in case studies of local communities that have reduced their emissions 
and realized related local goals at the same time, including Ashton Hayes 
and Samsø. Similarly, case studies of adaptation show how the collective 
action problem has been overcome by PEAC and the U.S.-affiliated Pacific 
islands, Melbourne, and other places where nature has helped motivate, if 
not forced collective action to reduce losses from climate-related disasters. 
To overcome the collective action problem at the global level, the climate 
change regime might build on these local models to cultivate identifications 
with complementary national and international efforts. But this would in-
volve focusing on local activists in a position to organize their neighbors, 
providing models and other resources relevant to their distinctive interests 
and capabilities, and attending to feedback from the bottom up.152 The mass 
marketing of messages about a planetary emergency will not be sufficient, 
even if repeated with more urgency at higher volume. Especially in the infor-
mation age, “The real design problem is not to provide more information to 
people but to allocate the time they have available for receiving information 
so that they will get only the information that is most important and relevant 
to the decisions they will make.”153 
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Aspects of the behavioral model and the practical insights associated with 
it have been more or less independently discovered by others with different 
perspectives using different vocabularies. In a classic critique of scientific 
management in 1969, Martin Landau drew attention to the Olympian model 
in public administration, the pretense that “certainty exists as to fact and 
value, instrumentation and outcome, means and ends. All that needs to 
be known is known and no ambiguities prevail.”154 However, “Conditions 
of certainty, or near certainty, appear to be rare facts in the life of a public 
agency, and when they exist, their scope is likely to be severely restricted.” 
Indeed, uncertainty prevails. It is more rational “to construct organizations 
so that they can cope with uncertainty as to fact and disagreement over 
values. If the facts are in question, then we simply do not have knowledge 
of the appropriate means to use in seeking an outcome.” This means that 
plans are only hypotheses, however elaborate and comprehensive they may 
be. “It is, therefore, an obvious and ‘rational calculus’ to employ a pragmatic 
and experimental procedure: that is, a policy of redundancy which permits 
several, and competing, strategies to be followed both simultaneously and 
separately. . . . [A]ny attempt to ‘program solutions’ prematurely is the height 
of folly.” If there is disagreement over values, “and the parties involved value 
the existence of the organization, it makes good sense to compromise, to ne-
gotiate differences, to be ‘political’. . . .” Negotiation “requires the redundancy 
of ambiguity, surplus meaning, for it is precisely such surplus that permits 
values to overlap the parties in dispute providing thereby some common 
ground for agreement.” Landau concluded that redundancy “provides safety 
factors, permits flexible responses to anomalous situations and provides a 
creative potential for those who are able to see it.” However, scientific man-
agement in various forms sought to eliminate redundancies, to streamline 
agencies on behalf of efficiency, and to control from the top down. “Time 
after time, control systems, imposed in the name of error prevention, result 
only in the elimination of search procedures, the curtailment of the freedom 
to analyze, and a general inability to detect and correct error.”155

The social psychologist D. T. Campbell elaborated the notion that poli-
cies are only hypotheses to be evaluated through field testing. (This is the 
core idea of what later became known as adaptive management.) In 1969 
Campbell proposed “Reforms as Experiments” to counter commitments to 
finding and imposing “the one best way,” a characteristic of scientific man-
agement: “If the political and administrative system has committed itself 
in advance to the correctness and efficacy of its reforms, it cannot tolerate 
learning of failure. To be truly scientific we must be able to experiment. We 
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must be able to advocate without that excess of commitment that blinds us 
to reality testing.”156 He suggested we advocate the seriousness of the prob-
lem for which alternative solutions were plausible: “By making explicit that 
a given problem solution was only one of several that the administrator or 
party could in good conscience advocate, and by having ready a plausible 
alternative, the administrator could afford honest evaluation of outcomes.”157 
Campbell recognized that the ideal controlled experiment is rarely possible 
in field testing policy alternatives. He suggested “a self-critical use of quasi-
experimental designs” and explained pragmatically that “[w]e must do the 
best we can with what is available to us.”158 This is an approach “in which we 
learn whether or not these programs are effective, and in which we retain, 
imitate, modify, or discard them on the basis of apparent effectiveness on 
the multiple imperfect criteria available.”159 Campbell also suggested staged 
innovation to capitalize on logistical necessity. “Even though by intent a new 
reform is to be put into effect in all units, the logistics of the situation usu-
ally dictate that simultaneous introduction is not possible.”160 Adapted to a 
world of contingency rather than necessity, staged innovation implies the 
harvesting of experience from each stage to improve the stock of field-tested 
alternatives available for subsequent stages. Campbell also emphasized the 
replication of social experiments. However, if the results of social experi-
ments are contingent on differences and changes in context, it would be more 
rational to adapt policies rather than to replicate them. 

A concern for improving procedural rationality in climate policy should 
not exclude nonrational factors in human choice and decision. Recall that 
Simon recognized the important role of emotional factors, particularly in 
focusing attention. Emotional factors are manifestations of unconscious 
struggles that are intensified for many people at the same time by widespread 
disturbances. As Lasswell once put it, “Famine, pestilence, unemployment, 
high living costs, and a catalogue of other disturbances may simultaneously 
produce adjustment problems for many people at the same time. One of 
the first effects is to release [emotional] affects from their previous objects, 
and to create a state of susceptibility to proposals. All sorts of symbols are 
ready, or readily invented, to refix the mobile affects. . . . The prescriptions 
are tied up with diagnoses, and the diagnoses in turn imply prescriptions.”161 
Reason has a difficult time under these circumstances; the process easily 
can converge on emotionally satisfying solutions rather than rationally ef-
fective ones. Perhaps these dynamics shed some light on why several years 
of Congressional testimony warning about global warming did not gain 
traction until James Hansen’s testimony during a widespread disturbance, 
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the extreme heat wave and drought in eastern North America in June 1988. 
In any case, nonrational factors should be included in the picture to clarify 
the task. In general the task is “discovery of the means by which all who 
participate in a policy-forming and policy-executing process can live up to 
their potential for sound judgment.”162 Compare Rayner and Malone’s rec-
ommendation with respect to climate change: “Instead of trying to make 
the world conform to the normative tenets of the rational choice model, 
we should attempt to understand how decisions really are made (outside of 
well-behaved markets) and shape information pertinent to decision makers 
and their available options.”163 

This recommendation is consistent with Saul Alinksy’s decades of experi-
ence as a community organizer. Writing in 1971, Alinsky noted that “if people 
feel they don’t have the power to change a bad situation, then they do not 
think about it.”164 This helps explain the remarkable passivity of the general 
public with respect to global climate change, which is a bad situation, if not 
a planetary emergency as described in messages repeated over and over 
again in the last two decades. However, Alinsky continued, “Once people 
are organized so that they have the power to make changes, then, when 
confronted with questions of change, they begin to think and to ask ques-
tions about how to make the changes.”165 This helps clarify the significance 
of local leaders in the models of mitigation and adaptation documented in 
Chapters 2 and 3: They organized their own communities to take on those 
nearly decomposable parts of the global climate change problem within their 
local interests and capabilities. “It is when people have a genuine opportu-
nity to act and to change conditions that they begin to think their problems 
through—then they show their competence, raise the right questions, seek 
special professional counsel and look for the answers. Then you begin to 
realize that believing in people is not just a romantic myth.”166 Alinsky also 
anticipated much of what has been learned about communication in the 
climate-related literature, as reported above. Alinksy insisted, for example, 
that “[p]eople only understand things in terms of their experience, which 
means that you must get within their experience to communicate. Further, 
communication is a two-way process. If you try to get your ideas across to 
others without paying attention to what they have to say to you, you can 
forget about the whole thing.”167 

To make the most of our limited capacity for sound judgment in climate 
policy processes, consider some working criteria from the policy sciences. 
They assume a common-interest standpoint for each community at any level. 
Box 4.2 summarizes criteria only for the intelligence and appraisal functions, 



Pro cedurally Rational P olicy  233

the two in which scientists, other experts, and reporters often are most influ-
ential. Readers might find the criteria for all seven functions (listed in Box 
4.2) useful in clarifying their own preferences for policy processes in general 
and for reconsidering climate policy processes in that light. As an introduc-
tion to such introspection, consider the regime’s quest for mandatory, legally 
binding targets and timetables in light of the first criterion under appraisal, 
7.1 Dependability and Rationality. The regime’s quest to stabilize concentra-
tions of greenhouse gases in the atmosphere at safe levels is a policy and 
criterion agreed upon within the epistemic community but is controversial 
within and outside the Conference of the Parties to the UNFCCC, where 
economic growth and other criteria prevail in practice. Within the epistemic 
community, disappointing outcomes with respect to the stabilization cri-
terion are acknowledged, with formal and effective responsibility often at-
tributed to a lack of political will in general and to the political influence of 
the ExxonMobil’s of the world in particular. (This was made explicit in Al 
Gore’s An Inconvenient Truth.) Such appraisals tend to divert attention from 
introspection about the effective or formal responsibilities of the epistemic 
community and what the community might do differently and better. Read-
ers identified with the epistemic community might use their own criteria or 
those under intelligence for evaluation of the regime’s quest in comparison 
with exceptions to scientific management in the history of the regime and 
with the proposals in Box 1.1. The potential advantages of the proposals with 
respect to intelligence criteria—dependability, comprehensiveness, selec-
tivity, creativity, and openness—stem primarily from factoring the global 
climate change problem into thousands of local ones. 

In summary, the proposals accommodate our limited capacity for sound 
judgment to advance the common interest—whether taken as Article 2 of the 
UNFCCC or, as we prefer, reducing net losses to things we humans value. 
The climate change problem as defined in any local community is much 
more tractable for scientific, policy, and political purposes than the global 
problem. In that community, fewer vulnerability factors need to be taken 
into account, and local interests beyond reducing climate-related losses can 
be included. This makes it easier to find common ground on policy, enabling 
action and field testing of agreed-upon policies. Field testing provides rather 
direct and timely feedback to improve the policy process and outcomes in a 
series of approximations over time. Additional advantages can be expected 
from many diverse communities working in parallel on their own unique 
problems with their own unique resources. This transforms the diversity of 
interests and capabilities across communities from a liability into an asset 
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Box 4.2. Criteria for Ordinary Policy Processes
Intelligence and Appraisal

The conceptual model of ordinary 
policy decision processes in the policy 
sciences distinguishes seven functions 
and their outcomes: intelligence, promo-
tion, prescription, invocation, applica-
tion, termination, and appraisal. This 
box summarizes criteria for only two of 
them.

“The intelligence outcome includes 
the gathering, processing, and dissemi-
nation of information for the use of all 
who participate in the decision process.” 
Examples include projections and plans, 
or other information reported (or not 
reported) to decision makers. Criteria:

1.1 Dependability. “Statements of fact 
that are made available to other mem-
bers of the decision process are depend-
able; and if there is doubt, an indication 
is given of probable credibility.” 

1.2 Comprehensiveness. Outputs are 
inclusive of the goals sought; favorable 
and unfavorable trends; major condi-
tioning factors, including controversial 
ones; projections relevant to goals and 
objectives; and the benefit, cost, and risk 
of each alternative.

1.3 Selectivity. “Outputs are related 
to perceived problems. . . . Priorities are 
indicated when a problem is imminent 
and important according to the values 
at stake.”

1.4 Creativity. “New and realistic 
objectives and strategies are compared 
with older or less realistic alternatives.” 

1.5 Openness. Inputs pertinent to 
both immediate and long-range prob-
lems are obtained by consent from the 
public or particular groups or individu-
als. Outputs are broadly disseminated. 

However, outputs are “closed to 
unauthorized participants for appropri-
ate periods” and when “lawful goals 
would be compromised” by disclosure 
“or when avoidable deprivations are 
imposed on third parties.”

“The appraisal outcomes characterize 
the aggregate flow of decision according 
to the policy objectives of the body poli-
tic, and identify those who are causally 
or formally responsible for successes or 
failures.” Examples include policy evalu-
ations and assessments. Criteria:

7.1 Dependability and Rationality. 
“The policies and the criteria are agreed 
upon. . . . The data are dependable. . . . 
The explanatory analyses are relevant 
and explicit. . . . The imputations of 
formal responsibility are explicit.” 

7.2 Comprehensiveness and Selectivity. 
“These are especially pertinent to the 
appraisal of total impact” on society of 
agreed-upon policies. As a guide to total 
impacts consider the values of power, 
enlightenment, wealth, well-being, skill, 
respect, rectitude, and affection. 

7.3 Independence. “Appraisers are insu-
lated from immediate pressures of threat 
or inducement, and either involve the 
entire context or representatives of third-
party judgment. . . . Internal appraisers 
are supplemented by external appraisal.” 

7.4 Continuity. “Although intermit-
tent appraisals remobilize needed atten-
tion and support, the effects are greatest 
when basically continuous.”

Source: Selected and adapted from Harold 
D. Lasswell, A Pre-View of Policy Sciences 
(New York: Elsevier, 1971), 28–29, 85–97. 



Decentralized Decision Making 235

for understanding and action: Among other things, experience harvested 
anywhere can expand the range of informed choices available elsewhere. 
This also makes global progress independent of the success of any one policy 
initiative, and dependent only on enough successes to sustain the quasi-
evolutionary process. Overall, the proposals would allow people on the 
ground to participate in reducing losses from climate change within their 
own interests and capabilities, to take responsibility for their decisions, and 
perhaps on that basis eventually to identify with the regime and accept its 
global objective as their own. Is this enough to meet what Al Gore called “the 
planetary emergency”? No one knows, or can know, the answer. The rational 
response is to consider the range of approaches available rather than to bet 
the planet on any one of them. 

Decentralized Decision Making

Third, we propose opening centralized, top-down decision making to the 
experience of local communities, working in parallel, that have field tested 
climate policies in their own unique contexts. The diversity of contexts across 
communities as they evolve through time is an asset for generating creative 
policy alternatives; experience on the ground is essential for selecting what 
worked according to local policy goals. Case studies of what worked on the 
ground can be diffused directly from each local community for possible 
adaptation by similar local communities organized formally or informally as 
networks (see Box 1.1). Networks of similar local communities can also clarify 
what external resource needs they have in common, to advise central au-
thorities who are willing and able to support what works on the ground but 
lack understanding of realities on the ground. As such, many communities 
proceeding from the bottom up can influence the resource allocation deci-
sions of central authorities from the top down. Those decisions are matters 
of politics; they must reconcile shared interests in local communities and 
their networks with the interests of state, national, or international com-
munities. This approach to constitutive policy is decentralized. It increases 
at the margin the power of local communities. It can also increase at the 
margin the power of those higher-level officials who choose to cooperate 
with local communities.168 

Decentralized decision making is an adaptation to cognitive constraints 
on the capacity of central authorities to govern large systems. The signifi-
cance of these constraints increases with the scope and domain of their 
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 jurisdictions. Decentralization encourages intensive inquiry and the adap-
tation of policies on a procedurally rational basis; it depends in turn on 
intensive inquiries and procedurally rational approaches. Decentralization 
can be initiated by relaxing central control over the attention frame, par-
ticularly in the intelligence function in the policy process. This expands the 
range of informed alternatives for people on the ground and at higher levels 
in the structure of decision making. The problem, as Rayner and Malone 
observed in 1998, is that “almost all of the climate change policy research and 
analysis is aimed at high-level policymakers.”169 That is still largely the case. 
Research and analysis for policy purposes is intelligence, one of many bases 
for power understood as participation in making important decisions. As 
noted in Chapter 2, only formal power is centralized under the UNFCCC. 
Effective power is dispersed among the parties to the UNFCCC, but it could 
be decentralized to include participation by local communities. What works 
in practice then could be authorized more explicitly.

Decentralization in Practice

Consider briefly selected case material in Chapter 2 relevant to decentraliza-
tion. Through the U.S. National Assessment of the Potential Consequences 
of Climate Variability and Change, federally supported researchers directly 
engaged stakeholders in various locales and regions. This could have given 
voice and influence to people on the ground in federal planning processes, 
but the U.S. National Assessment was suppressed during the Bush Adminis-
tration. Through the Regional Integrated Sciences and Assessments (RISA) 
program, NOAA officials and researchers sought to expand the range of 
informed alternatives for regional decisions makers, taking their contexts 
into account. This recognized the importance of regional decision makers 
and sought to support their decisions through research; however, evidence 
of RISA’s influence on regional or federal policy decisions still appears to be 
anecdotal. In the Pacific, PEAC informed local decision makers about im-
pending drought from the 1997–1998 El Niño and catalyzed Pacific islanders 
to reduce local impacts by taking control of their own local water demand 
and supply policies. PEAC also lobbied central authorities in the United 
States and Japan for resources to support local needs and policies in the 
participating islands, and succeeded in some instances. Similarly, in Nepal, 
the national and international effort to deal with the catastrophic threat of 
the rising waters of Lake Tsho Rolpa recruited local villagers into the design 
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of the early warning system and the conduct of emergency management ex-
ercises. It is not clear whether local villagers participated in other decisions, 
including the gate constructed for controlled release of water from Tsho 
Rolpa. The important point is not the locus of leadership but the extent to 
which it serves the common interests of diverse communities. 

In other cases, leadership came primarily from the bottom up. In west 
Greenland, Sismiut’s relatively successful economic transitions were based 
on local entrepreneurs and self-reliance, as well as some success in lobbying 
the Danish government for support of the local fishing industry. In Mel-
bourne, amid continuing drought, like-minded professionals in and outside 
Melbourne Water coordinated and cooperated through an informal network 
to influence scientific reports, green papers, white papers, and eventually 
major amendments to local water policies. The general public participated 
extensively, especially through submissions and meetings on the green pa-
per in 2003. On the mitigation side, national officials sparked the interest 
of Garry Charnock in Ashton Hayes and Søren Hermansen on Samsø, but 
these local leaders of community-based initiatives had little guidance or 
support from national officials. Similarly, ICLEI was primarily an initiative 
of cities organized to reduce local greenhouse gas emissions and to influence 
higher-level decisions affecting sustainability. The expanding network grew 
from 13 North American and European cities in the Urban CO2 Project in 
1991 to 546 local governments worldwide in the Cities for Climate Change 
Protection program by 2006. ICLEI appears to be more successful in reduc-
ing local emissions than in influencing higher-level decisions. Meanwhile, a 
growing number of states led by California have developed or implemented 
mandatory emissions reduction programs in the United States. One of their 
interests is to catalyze federal legislation to limit greenhouse gas emissions. 

The Barrow case in Chapter 3 illustrates the emergence of networking to 
expand the range of informed alternatives, but shows only initial steps to-
ward organizing new networks to reduce storm damage reduction. In policy 
planning that followed the September 1986 storms, North Slope Borough 
contractors brought to Barrow practical experience with hard structures in 
Prudhoe Bay and with beach nourishment from around the world. Borough 
personnel in the Disaster Coordinator’s office in Barrow were networking 
when they disseminated lessons from the Kaktovik blizzard of January 2005 
for use in emergency management in other North Slope villages. The Army 
Corps of Engineers was networking when it used information on the per-
formance of Concertainers in Kivalina and Wainwright to adapt its plans 
for storm damage reduction in Barrow after the briefing in August 2006. 
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Such efforts to prevent the replication of failed policy alternatives or to adapt 
more successful alternatives tend to arise more or less spontaneously and 
independently, even within a scientific management milieu. In general, those 
who believe they have successfully managed a problem are pleased to tell the 
story, and those who believe they face a similar problem are eager to listen. 
And if they have not been in direct contact, intermediaries typically have 
something to gain from bringing them together. Under these circumstances 
networking is a persuasive strategy, avoiding the passive political resistance, 
if not backlash often provoked by coercion. If networking were consciously 
conceived as a strategy, it would be easier to organize networks and realize 
more of the potential to expand the range of informed choices across com-
munities. Barrow, for example, still has much to learn from experience in 
Shismaref on relocation and engagement with higher authorities and from 
experience in Tuktoyaktuk on the long-term performance of hard structures 
on the Arctic coast. Barrow in turn has experience to share with Shishmaref 
and Tuktoyaktuk, if there is interest there. 

As a potential step toward organizing a network, recall Senator Ted Ste-
vens’s initiatives on behalf of his Native constituents beginning with the 
GAO report released in December 2003. The report surveyed the erosion 
and flooding problems of 184 coastal and inland Alaska Native villages 
and included brief case studies for nine of them. Senator Stevens followed 
up with field hearings in Anchorage in June 2004, a temporary boundary 
organization that brought representatives of the Native villages and state 
and federal agencies together as participants in the federal process. Sena-
tor Stevens sponsored subsequent legislation to correct the main problem 
identified in the GAO report, cost-benefit criteria and cost-share require-
ments that had disqualified the villages for federal assistance. The legislation 
authorized the Army Corps of Engineers to carry out relevant projects at 
full federal expense and appropriated modest funds for that purpose. At 
field hearings in October 2007, the senator vented his frustration that the 
Army Corps and FEMA had not implemented this legislation on behalf of 
Native villages and that no single agency had been designated to take the 
lead on the erosion issues. He advised his constituents to work together 
to prioritize their shared needs and thereby help determine how to spend 
what limited federal funds were available. But the villages had not met for 
that purpose according to testimony at the hearings, indicating a missed 
opportunity for self-empowerment through networking and networks to 
inform federal policy from the bottom up. This may be a more realistic and 
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effective alternative than designating a lead agency. Without extraordinary 
overriding authorities and a blank check, even a lead agency would have to 
contend with other agencies having overlapping mandates and jurisdictions 
and other resources of their own.

The Barrow case in Chapter 3 also sheds light on decentralization through 
self-empowerment. Recall that during the colonial era, people on the North 
Slope could not participate in important decisions directly affecting them. 
By the 1960s, most of the important decisions were made by the Bureau of 
Indian Affairs, the Department of the Interior, the Atomic Energy Com-
mission and other federal agencies, the state of Alaska, and international oil 
companies. Increasing encroachments and growing threats to aboriginal 
lands and rights provoked a political backlash that led to the organization of 
the Arctic Slope Native Association (ASNA) in 1965 and the statewide Alaska 
Federation of Natives (AFN) two years later. In one strategy employed for 
taking control of lands and monies expected from the settlement of Alaska 
Native claims, ASNA organized Native villages on the North Slope into the 
Iñupiat Community of the Arctic Slope (ICAS) in 1971. In another strategy, 
ASNA attempted to influence the Alaska Native Claims Settlement Act of 
1971, but Congress in that Act allocated lands and monies to Native corpo-
rations rather than ICAS. ASNA succeeded in incorporating North Slope 
Borough as a first-class municipality in 1972. This strategy paid off in gain-
ing legal authorities, property tax revenues, and other resources necessary 
for participating in decisions affecting Iñupiat culture and modernization, 
among other important values of people on the North Slope. Clearly, the 
distribution of power and other resources was not fixed. 

Self-empowerment also occurred at the international level. The borough 
with the leadership of Mayor Hopson joined with communities in Canada 
and Greenland to establish the Inuit Circumpolar Conference (ICC) to pro-
tect and advance Inuit environmental interests as the oil and natural gas 
industry expanded in the circumpolar region. To restore subsistence bow-
head whale hunting rights unilaterally withdrawn without prior notice by 
the International Whaling Commission (IWC), the borough in collabora-
tion with local and regional Native corporations (UIC and ASRC, respec-
tively) organized whaling captains from Arctic coast villages as the Alaska 
Eskimo Whaling Commission (AEWC). In collaboration with scientists and 
others, AEWC succeeded in persuading the IWC to replace the morato-
rium with a series of quotas that restored some aboriginal rights. Those 
inclined to dismiss decentralization in adaptive governance as politically 
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impossible might reconsider in light of the evidence: With some help from 
the outside, the people of the North Slope—about 3,000, mostly Iñupiat, in 
1970—empowered themselves through the organization of networks and 
coalitions. They gained a seat at the table on certain state, national, and in-
ternational decisions, accepted compromises pragmatically when prudent or 
necessary, and sometimes prevailed despite vigorous opposition from pow-
erful established interest groups. There is no single formula to replicate for 
empowerment, but there are models from the United States and elsewhere 
available for adaptation. In the North Slope model, the necessary condi-
tions included losses and threats to basic community interests sufficient to 
motivate action and persevere against opposition; also included were leaders 
able to sustain Natives’ identification with the collective effort. Together they 
were able to capitalize on latent opportunities for self-empowerment that are 
available in open, representative democracies. 

Our project had no role in Barrow or on the North Slope until August 
2000, and only a modest role in storm damage reduction after that. As previ-
ously noted, we sought to harvest experience from expert and local sources 
relevant to storm damage reduction in Barrow. We found that attention 
and other resources had been focused rather narrowly on hard structures 
and beach nourishment; then we sought to expand the range of informed 
alternatives for policymakers in Barrow. For that purpose we began prepara-
tion of a technical compendium of our results early in the summer of 2004, 
distributed an early version in connection with our fourth annual project 
meeting in Barrow that August, and distributed a revised edition in Barrow 
that fall. Concurrently, we were encouraged by Senator Stevens’s initiatives to 
address erosion and flooding problems in Alaska Native villages, including 
the field hearings in late June 2004, as possible steps toward networking and 
informing and influencing federal allocation decisions from the bottom up. 
We began to consider a follow-up project based on networking that would 
expand our research beyond Barrow as envisioned in 2000, build on what 
we had learned in Barrow, and allow us to field test some possibilities for 
networking as another part of adaptive governance. To evaluate initial plans 
we invited representatives from four Native villages to participate in our 
fifth annual project meeting in Barrow in June 2005. Luci Eningowuk from 
Shishmaref, Earl Kignak from Point Hope, and Tom Brower III of Barrow 
participated in the meeting; Wainwright sent an observer. The three repre-
sentatives agreed to participate in the project after we explained the basic 
design and rationale and reviewed some of our research in Barrow. After the 
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meeting, all three inquired about our subsequent efforts, ultimately unsuc-
cessful, to fund a networking project. 

These cases indicate multiple parallel pathways to decentralization of 
decisions directly affecting local communities, while maintaining important 
roles for central authorities in guiding, coordinating, and supporting local 
policy decisions within enabling frameworks that already exist. There is no 
“one best way,” no “best practice” that fits all circumstances, but there are 
improvements over historical baselines or other norms that fit particular 
circumstances—if they can be found. Empowerment of a local community 
can be initiated by researchers who engage people on the ground and ex-
pand the range of informed alternatives available to them. This is especially 
important where available alternatives have been restricted, unintentionally 
or not, through censorship and propaganda. And it is not necessary for every 
community to rediscover on its own what other communities have already 
learned about climate change adaptation or mitigation. Self-empowerment is 
initiated by a local community that takes the lead in integrating local and ex-
ternal resources to advance its common interest. Self-empowerment can be 
augmented if similar local communities organize as networks to share what 
they have learned and to clarify shared needs for resources from higher-level 
officials to support what works on the ground. Finally, empowerment of local 
communities can be initiated by higher-level officials, elected and appointed, 
who consider intelligence and support from the bottom up as resources 
for gaining power to pursue their legitimate interests and responsibilities 
in helping constituents adapt to climate change or reduce greenhouse gas 
emissions. The possibility of cross-level coalitions organized around such 
interests and responsibilities indicates that decentralization need not be a 
zero-sum power game. It can be a positive-sum game for finding common 
ground among participants across levels. 

In contrast, without intelligence from the bottom up, officials near the top 
and center of a large decision-making structure rarely can have dependable 
pictures of realities on the ground. Because context matters, the complexity 
and diversity of information available on the ground are  major cognitive 
challenges in themselves, challenges that grow in proportion to the scope 
and domain of jurisdictions. Moreover, information flowing from the bottom 
up through bureaucratic channels and into the center is subject to distortion 
through selection and aggregation, if not censorship and propaganda by 
subordinates who prefer to minimize interference from their superiors. Be-
yond the absorption of uncertainty, the limited time and attention of  officials 
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near the top may be preoccupied by bureaucratic or legislative rivals with 
overlapping interests and responsibilities, and by others to whom they are 
formally or effectively responsible. Officials unaware of the consequences 
of centralized decisions on the ground, or unconcerned about those conse-
quences, sooner or later impose policies that generate passive resistance or 
political backlash from the bottom up. In doing so, they forego opportunities 
to gain additional intelligence and political support from the bottom up and 
turn politics across levels into a negative-sum game in which most players 
lose power.

Including Local Decisions

Some climate-related literature focuses on interactions across communities 
at the same level and across different levels in the international system. In 
1998 Rayner and Malone drew attention to certain limitations of centralized 
decision making as formalized in the UNFCCC: “Diversity, complexity, and 
uncertainty will frustrate the search for top-down global policy making and 
implementation.” The Response Strategies Working Group in the IPCC’s 
First Assessment in 1990 also recognized the significance of diversity but 
focused on clarifying issues for an international agreement, which central-
ized authority in the UNFCCC. Rayner and Malone affirmed the need for 
high-level agreement on goals but suggested it was insufficient: “Social sci-
ence research in all disciplines indicates that policy-makers should attempt 
to reach agreement on high-level environmental and associated social goals, 
then look for local and regional opportunities to use policy in various ways 
appropriate to the institutional arrangements, cultural values, economic and 
political conditions, and environmental changes.” But people on the ground 
also had important roles as decision makers in their synthesis: “Whether or 
not humanity realizes the potential to get ahead and stay ahead of climate 
change impacts depends on what happens at the level of decision-making 
in households, firms, and communities.”170 They suggested decentraliza-
tion, referring to an earlier chapter on “Institutions for Political Action” 
in their series. The chapter argued that “the bulk of climate change politics 
may have to devolve to the local level, if policies are to become effective in 
the informal institutional dynamics of individuals and households.”171 De-
centralization is also a better way than centralization “to build responsive 
institutional arrangements to monitor change and maximize the flexibility of 
human populations to respond creatively and constructively to it.” Flexibility 
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was preferred because “decisionmakers cannot predict the unpredictable” as 
social change accelerates.172 

In 2000 William Clark offered a compatible construction of past trends 
and future possibilities in global environmental governance, in which cli-
mate change was singled out as the “poster boy.” Clark wrote that “a unique 
and possibly significant feature in the recent evolution of environmental gov-
ernance may be the emergence of actor networks that cut across the conven-
tional divisions of the Nye matrix.” Joseph Nye had conceived divisions in the 
international system as a matrix of actors (private, public, and third sector) 
by levels (supranational, national, and subnational). From nation-states at 
the center of the matrix, the important decisions, the real “action,” had been 
moving out to coalitions advocating particular programs. “These coalitions 
involve networks cutting across not only actors but also scales. The result 
is globe-spanning networks of knowledge and practice, connected to mul-
tiple local action coalitions that are individually attuned to the politics and 
ecology of particular places.”173 The significance of these and related trends 
may be decentralization: “[T]he real ‘action’ in environmental governance 
for the next several decades may occur more and more at regional rather 
than global or national scales.” One factor was the convergence of multiple 
environmental pressures into distinctive problems at that level. Another was 
“political experience” that “increasingly demonstrates that it is at subnational 
scales that civil society is most energetically and effectively mobilizing to 
reassert democratic answers to how development and environment should 
be balanced for particular people and groups.” If this is the shape of things 
to come, “our thinking about the nature of globalization and its implications 
for governance will have a long . . . way to go in keeping up with events.”174 

In 2003, Thomas Dietz, Elinor Ostrom, and Paul Stern reviewed the 
literature on “The Struggle to Govern the Commons.” They observed that 
in his seminal article in 1968, Garrett Hardin had “missed the point that 
many social groups, including the herders on the commons that provided 
the metaphor for his analysis, have struggled successfully against threats of 
resource degradation by developing and maintaining self-governing institu-
tions. Although these institutions have not always succeeded, neither have 
Hardin’s preferred alternatives of private or state ownership.”175 Similarly, 
they observed that contemporary “[g]lobal and national environmental pol-
icy frequently ignores community-based governance and traditional tools, 
such as informal communication and sanctioning, but these tools can have 
significant impact.”176 Among many well-established “general principles for 
robust governance institutions for localized resources,” the coauthors singled 
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out three as particularly relevant to the governance of larger-scale resource 
problems including global climate change: 

■ “Analytic deliberation. Well-structured dialogue involving scientists, re-
source users, and interested publics, and informed by analysis of key 
information about environmental and human-environment systems, ap-
pears critical.” 

■ “Nesting. Institutional arrangements must be complex, redundant, and 
nested in many layers. Simple strategies for governing the world’s re-
sources that rely exclusively on imposed markets or one-level, centralized 
command and control and that eliminated apparent redundancies in the 
name of efficiencies have been tried and have failed.” 

■ “Institutional variety. Governance should employ mixtures of institu-
tional types (e.g., hierarchies, markets, and community self-governance) 
that employ a variety of decision rules to change incentives, increase 
information use, and induce compliance.”177

Community self-governance was conceived as part of a global and hierarchi-
cal system of governance that presents alternatives for officials with larger 
jurisdictions: “Larger scale governance may authorize local control, help 
it, hinder it, or override it. Now, every local place is strongly influenced by 
global dynamics.” The coauthors also recognized that “[t]oo many strategies 
for governance of local commons are designed in capital cities or by donor 
agencies in ignorance of the state of the science and local conditions.”178

More recently, in 2007, Thomas Wilbanks considered cross-scale link-
ages in climate policy for sustainable development. His synthesis of points 
“known at a relatively high level of certainty” included the following:179 

■ Personal interaction: “We know that decision-making based on broad 
societal participation requires personal interaction. . . . Clearly, spatial 
proximity contributes to decision-making as a social process, connecting 
with such issues as empowerment, constituency-building, and public par-
ticipation.” Information technologies have enabled electronic networks, 
relaxing the physical constraints of spatial distance. 

■ Mismatched boundaries: “We know that in many cases existing spatial-
administrative frameworks, emerging from other concerns, are not nec-
essarily a good fit with sustainable development systems and processes.” 
As an example Wilbanks cited boundaries defined by rivers mismatched 
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to basin-wide problems. We would add mosaics of federal agencies mis-
matched to adaptation problems in local communities.

■ Complementary potentials: “Within this complex pattern of often in-
compatible mosaics, we know that different scales tend to have different 
potentials and different limitations for action. To oversimplify consider-
ably, local scales offer potentials for participation, flexibility, and inno-
vativeness, while larger scales offer potentials for resource mobilization 
and cost-sharing.”

Wilbanks noted the opportunity to integrate local-scale and larger-scale de-
cision making, but emphasized cognitive and constitutive barriers: “[I]n fact 
integration is profoundly impeded by differences in who decides, who pays, 
and who benefits; and perceptions of different scales by other scales often re-
flect striking ignorance and misunderstanding.”180 Among the key factors for 
overcoming these barriers, in addition to mutual trust and leadership, were 
approximate equivalents to boundary organizations and networks: “Roles 
of intermediary third parties, facilitating cross-scale interactions through 
personal relationships and associated structures” and “Infrastructures for 
identifying and disseminating information about success experiences, so 
that individual cases generate benefits beyond their own narrow boundar-
ies.”181 Success experiences are the more important ones because they mo-
tivate and inform action. Failures discourage action, especially if no better 
alternatives are available in the attention frame.

Wilbanks envisioned the integration of information and influence from 
the bottom up and assistance from the top down, perhaps to capitalize on 
complementary potentials: “Impacts (or concerns about impacts) at local 
and regional scales join together to push for actions at national and global 
scales; in fact, without such bottom-up encouragement, effective actions 
by larger scales tend to be limited in democratic systems of government. 
Large-scale actions are then shaped and fine-tuned in association with 
smaller-scale stakeholders and, in fact, in large part implemented through 
smaller-scale actions. . . .”182 This would supply the simple democratic feed-
back suggested by the question posed earlier: “But how does it play in Peo-
ria?” On the significance of answers, consider Herman Karl and colleagues 
who acknowledged as we do the need for a framework of national laws and 
regulations. “However,” they continued, “the top-down approach that calls 
upon government to tell people what to do without meaningfully consulting 
them can cause resentment and create obstacles to creative solutions and 
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durable policy because it exacerbates rather than reduces conflict.”183 They 
recommended collaborative approaches, requiring meaningful participation 
of citizens and government agencies, based on experience in natural resource 
and environmental policy in the United States. Consider also Madeleine 
Heyward’s analysis of international climate change negotiations, which high-
lighted “the interconnectedness of countries’ perceptions of equity and their 
particular national circumstances, and indicates the extreme difficulty of 
reaching international agreement on an effective coordinated approach to 
climate change.” She suggested that “ ‘bottom-up’ approaches are currently 
more likely than the formal international framework to marshal the support 
necessary to achieve effective environmental outcomes.”184 

Some contributions to the literature on scale in climate policy claim that 
bottom-up initiatives are just as problematic as top-down initiatives, but for 
different reasons. Regardless of the validity of this claim, the sources cited 
above underscore the dependence of each kind of initiative on the other. 
Because top-down frameworks enabling mitigation initiatives are already in 
place, there is more to be gained in reducing net losses from climate change 
by developing the potential of community-based initiatives for both mitiga-
tion and adaptation from the bottom up. However, adaptation is problematic 
for scientific management because there is no single metric for gauging gains 
and losses across multiple value outcomes in each community or aggregat-
ing somewhat different values and value priorities across communities. Ian 
Burton and his colleagues understood metrics as a handicap for adaptation 
compared to mitigation. “The mitigation agenda has so readily infiltrated 
public policy thus far because it can be simplified to a common currency—
the emission of GHGs—around which targets can be based.”185 

The Constitutive Process

At a deeper level, theories of the constitutive process—for decisions about 
decision making—corroborate decentralization in the climate-related litera-
ture reviewed above and provide additional insights. Herbert Simon, among 
others, claimed that complex systems tend to self-organize into hierarchies 
built up from elementary units. For Simon, complex systems were those 
“made up of a large number of parts that have many interactions. . . . [I]n 
such systems the whole is more than the sum of the parts in the weak but 
important pragmatic sense that, given the properties of the parts and the 
laws of their interaction, it is not a trivial matter to infer the properties of the 
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whole.”186 Agent-based numerical models are complex systems in this sense; 
so are social systems built up from elementary units: “Almost all societies 
have elementary units called families, which may be grouped into villages 
or tribes, and these into larger groupings, and so on. If we make a chart 
of social interactions, of who talks to whom, the clusters of dense interac-
tion in the chart will identify a rather well-defined hierarchic structure.”187 
Dense clusters of interaction arise in part because no one has the cognitive 
capacity to attend to everyone else in a large social system, or even to come 
close. Consequently, the structure of a large social system tends to be nearly 
decomposable into subsystem components. In the short run the behaviors of 
the components are nearly independent of each other; “in the long run the 
behavior of any one of the components depends in only an aggregate way 
on the behavior of the other components.”188 Local communities formally 
subsumed under the climate change regime have this nearly decomposable 
structure, which supports factoring the global climate change problem into 
many smaller and more tractable local problems. Decentralization reduces 
local dependence on the center but still allows for aggregate flows of infor-
mation, funds, and other resources between local communities and up and 
down across levels. 

These aggregate flows of resources support scaling up successful commu-
nity-based initiatives, to make their contributions significant at national or 
international levels. Rationales for scaling up were included in the climate-
related literature reviewed in the previous section and in previous chapters.189 
President Clinton added another rationale in this observation: “Nearly every 
problem has been solved by someone, somewhere. The frustration is that we 
can’t seem to replicate [those solutions] anywhere else.”190 However, many 
successful cases of scaling up have been documented; harvesting experi-
ence from them can improve success rates in quasi-evolutionary processes. 
Consider, for example, a review of scaling up public and nonprofit social 
programs that also considered their for-profit analog, commercial franchises. 
It found that “[i]n practice . . . replication is anything but a cookie-cutter 
process. The objective is to reproduce a successful program’s results, not to 
slavishly recreate every one of its features.”191 Moreover, staged learning by 
doing cuts the challenge down to size: “[R]eplication is basically a process 
of planned evolution. Many replication efforts begin with expansion to a 
handful of sites, which can then provide useful lessons for broader initia-
tives. Learning from the planned—and unplanned—experiments that oc-
cur along the way is an important part of the implementation process.”192 
Similarly, another review in international development policy concluded, 
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“The practical challenge is to identify a promising innovation or intervention 
for scaling up; to identify those elements that are context specific and those 
that are universal; to assure the universal elements are applied, but leaving 
room for local adaptation; and to evaluate, learn and change the approach 
as scaling up proceeds.”193

Innovations diffuse through both centralized and decentralized systems, 
although the latter were discovered much later in this field of study. Ac-
cording to one leader in the field, Everett Rogers, the classical or centralized 
model dominated thinking and doing for decades, in large part because of 
the success of agricultural extension services. “In this model, an innovation 
originates from some expert source (often an R&D organization). This source 
then diffuses the innovation as a uniform package to potential adopters who 
accept or reject the innovation. The individual adopter of the innovation is a 
passive accepter.”194 However, Rogers reported, he “gradually recognized dif-
fusion systems that did not operate at all like centralized diffusion systems. 
Instead of coming out of formal R&D systems, innovations often bubbled 
up from the operational levels of a system, with inventing done by certain 
users. Then the new ideas spread horizontally via peer networks, with a high 
degree of re-invention occurring as the innovations are modified by users to 
fit their particular conditions. Such decentralized diffusion systems usually 
are not run by technical experts. Instead, decision making in the diffusion 
system is widely shared, with adopters making many decisions. In many 
cases, adopters served as their own change agents.” 195 Once again, we find 
complementarities between top-down and bottom-up flows of resources and 
opportunities for the climate change regime. For example, successful local 
models for the implementation of existing low-carbon technologies might 
be diffused to other local communities and to central authorities; in turn, the 
latter might use such models to develop more user-friendly and advanced 
low-carbon technologies to be diffused from the top down. 

The emergence of networks for decentralized diffusion and adaptation of 
innovations has been recognized in recent studies of practitioners. Etienne 
Wenger and William Snyder called them “communities of practice,” which 
are “groups of people informally bound together by shared expertise and 
passion for a joint enterprise.” In contrast to the specific tasks of teams, the 
purposes of such groups are to “develop members’ capabilities” and “to build 
and exchange knowledge.”196 Communities of practice are “as diverse as the 
situations that give rise to them.”197 Interactions within them are intermittent 
or regularly scheduled, face-to-face or by electronic network, but are some-
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what more organized than networks of friends and acquaintances. From the 
experience of diverse cases, Wenger and Snyder concluded the following:

■ “Communities of practice . . . are informal—they organize themselves, 
meaning they set their own agendas and establish their own leadership. 
And membership in a community of practice is self-selected. In other 
words, people . . . tend to know when and if they should join. They know 
if they have something to give and whether they are likely to take some-
thing away.”198 

■ “The participants in these communities were learning together by fo-
cusing on problems that were directly related to their work. In the short 
term, this made their work easier or more effective; in the long term, it 
helped build both their communities and their shared practices—thus 
developing capabilities critical to the continuing success of the organiza-
tions” represented in the community of practice.199 

■ “In general, we have found that managers cannot mandate communities 
of practice. Instead, successful managers bring the right people together, 
provide an infrastructure in which communities can thrive, and measure 
the communities’ value in nontraditional ways. These tasks of cultiva-
tion aren’t easy, but the harvest they yield makes them well worth the 
effort.”200

Evaluation of community activities in the scientific management tradition 
was not recommended because the results are often delayed and typically 
show up in the organizations represented by members rather than in the 
community of practice itself. Also, “it’s often hard to determine whether a 
great idea that surfaced during a community meeting would have bubbled 
up anyway in a different setting.” Wenger and Snyder recommend that “[t]he 
best way for an executive to assess the value of a community of practice is 
by listening to members stories, which can clarify the complex relationships 
among activities, knowledge, and performance.” 201 The constructive role 
for higher executives is encouraging, guiding, and supporting community-
based initiatives, but not controlling them. 

Similar conclusions have been drawn from the emergence of international 
networks. According to Anne-Marie Slaughter, “We live in a networked 
world. .  .  . In this world, the measure of power is connectedness.” Power 
based on connectedness “is not the power to impose outcomes. Networks are 
not directed and controlled as much as they are managed and  orchestrated. 
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Multiple players are integrated into a whole that is greater than the sum of 
its parts—an orchestra that plays differently according to the vision of its 
conductor and the talent of individual musicians.” In this networked world, 
“the focus of leadership should be on making connections to solve shared 
problems. .  .  . [G]overnment officials must .  .  . learn to orchestrate net-
works of these actors and guide them toward collaborative solutions.” From 
Slaughter’s perspective, governments are “gradually moving toward a more 
networked structure,” although they have been slower than businesses and 
non-governmental organizations to understand twenty-first century chal-
lenges and to reform themselves accordingly. . . .”202 

Networks enhance redundancy, which is vital for any kind of organiza-
tion in a changing world. In his classic critique of scientific management, 
Martin Landau concluded that redundancy “provides safety factors, permits 
flexible responses to anomalous situations and provides a creative potential 
for those who are able to see it.”203 Redundancy depends on duplication and 
overlap. Duplication refers to independent, parallel components of a system 
performing the same function. For example, Barrow’s distributed policies are 
parallel means to reduce local vulnerability to future storms; each is more 
or less independent of the other and of the outcome of the joint feasibility 
study. Similarly, the climate-related policies of industrial or Annex I nations 
are parallel means to reduce global greenhouse gas emissions; based on the 
diversity of emissions outcomes reported in Chapter 2, each nation’s policies 
are indeed more or less independent of the other. Overlap refers to multiple 
functions that a component has the potential to perform. For example, heavy 
earth moving equipment served a transportation function when flooding 
during the great storm in Barrow made evacuation by other means impos-
sible. Green building ordinances, among other urban policies, serve multiple 
functions including climate-change mitigation and adaptation.204Landau 
insisted, “If there is no duplication, no overlap, no ambiguity, an organization 
will neither be able to suppress error nor generate alternate routes of action. 
In short, it will be most unreliable and least flexible, sluggish, as we now 
say.”205 Yet for many decades, Landau complained, “such revitalization move-
ments as Taylorism and scientific management . . . demanded the wholesale 
removal of duplication and overlap as they pressed for ‘streamlined organi-
zations’ that would operate with the absolute minimal number of units that 
could possibly be employed in the performance of a task.”206

Landau also recognized “more than one kind of ‘rationality,’ including the 
rationality of redundancy.” He considered the makers of the U.S. Constitu-
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tion “eminently ‘rational’ ” in this sense. “They knew they were ‘organizing’ a 
system in the face of great uncertainty. . . . and sought a system which could 
perform in the face of error—which could manage to provide a stable set of 
decision rules for an exceedingly unstable circumstance.”207 The outcome, 
including formal amendments and judicial review, has served for at least 220 
years. In Landau’s characterization, the Constitution is “a patent illustration 
of redundancy. Look at it all: separation of powers, federalism, checks and 
balances, double legislatures, overlapping terms of office, the Bill of Rights, 
the veto, the override, judicial review, and a host of similar arrangements. 
Here is a system that cannot be described except in terms of duplication and 
overlap—of a redundancy of channel, code, calculation, and command.”208 
In Landau’s view, “the ‘rationality’ of politics derives from the fact that a 
system can be more reliable (more responsive, more predictable) than any 
of its parts” by arranging for the parts to keep each other in place through 
conflicts inherent in checks and balances and similar constitutive arrange-
ments.209 But no constitutive arrangements are perfect. In these American 
arrangements, “What is missing, because the framers did not provide for it, 
is a constitutional process for readily resolving these conflicts.”210 According 
to Robert Dahl, a leading democratic theorist, the result is a “new American 
political (dis)order” characterized by a weakening of institutions for encour-
aging conflicting interest groups to negotiate mutually beneficial policies 
and a lack of institutions for promoting representative and well-considered 
public opinions. Local community-based initiatives could provide the miss-
ing pieces, through decentralization that invites their fuller participation in 
those decisions most directly affecting them. 

Landau insisted, “It is not possible . . . to determine whether a choice is 
rational except in terms of systemic context and goal.”211 The climate change 
regime as formalized in the UNFCCC authorizes both multiple goals in-
cluding adaptation and redundant strategies including the precautionary 
principle, “no regrets,” and development policies. The Conference of the 
Parties consists of a large number of nation-states with informal regional 
and other linkages among them. If the regime were reconceived as a nearly 
decomposable system, existing duplications and overlaps could be cultivated 
to improve the regime’s overall performance and reduce its dependence on 
the success of any of its parts.212 However, despite two decades of disappoint-
ing outcomes, the regime continues to monopolize attention and concentrate 
other scarce resources on one of its parts, as if it were the “one best way,” if not 
the only way: the quest for mandatory international targets and timetables 
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for the reduction of greenhouse gas emissions. The quest so far amounts to a 
single point failure, and will continue to fail so long as major nations withhold 
the resources necessary to control greenhouse gas emissions. Meanwhile, 
the regime’s potential for evolutionary growth, recognized by Bodansky and 
others long ago, remains largely unexploited, and valuable suggestions have 
been largely ignored. For example, recall Granger Morgan’s suggestion to 
rely more on independent initiatives by Norway, the Netherlands, and other 
leading nations to inform and motivate action elsewhere. Consider in this 
context Thomas Friedman’s column on Denmark, which responded to the 
1973 oil embargo with a portfolio of energy policies “in such a sustained, 
focused and systematic way that today it is energy independent.” As part 
of its success, Denmark now uses wind turbines to supply about 20% of its 
electricity and manufactures about one-third of the world’s wind turbines. 
The president of the Danish company that is the world’s leading manufac-
turer of wind turbines suggested the potential, both tapped and untapped, 
for diffusing this path to reduce greenhouse gas emissions worldwide: “We’ve 
had 35 new competitors coming out of China in the last 18 months . . . and 
not one out of the U.S.”213

To make the most of decentralized networks to reduce net losses from 
climate change, consider the dynamics of diffusion and adaptation of inno-
vations. We have used these dynamics throughout this book as a heuristic 
springboard for insights into opening the climate change regime to other ap-
proaches, including adaptive governance.214 Although consistent with prac-
tical prudence from earlier eras and other cultures, they were formulated 
as specifications of the maximization postulate by Lasswell and colleagues 
in 1952. After reviewing theories of political myth starting with Plato, the 
authors asked, “Under what circumstances is one myth rejected and another 
accepted? Under what circumstances is an established myth successfully 
transmitted?”215 Their answers were propositions (technically, hypothesis 
schemas) on the probability, direction, and nature of change that apply to 
perspectives less basic than political myths. Thus, for “political myth” in the 
following propositions, one can substitute the basic climate change narra-
tive shared within the regime’s epistemic community, constructs of scien-
tific management or adaptive governance, or various specific components of 
them including technologies, policies, and cases. In the propositions, “depri-
vation” refers to a decrease in value position and potential as assessed by the 
person or group in question—for example, losses of any kind experienced by 
victims of a big storm, including any missed opportunities they might have 
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recognized. Conversely, “indulgence” refers to an increase in value position 
and potential, including gains of any kind and losses avoided.216 

Consider the first proposition on the probability of change:

■ “The probability of the rejection of a political myth is increased if the adher-
ents experience deprivations rather than indulgence; if attention is directed 
toward a new myth whose adherents are indulged; and if early adherence 
to the new myth is followed by relative indulgence.”217

Each part of this proposition has practical implications for reform. The first 
part suggests that opening the climate change regime depends on those who 
feel deprived or dissatisfied. The dissatisfied include participants in the re-
gime who assess the disappointing outcomes documented in Chapter 1 as 
significant deprivations for themselves and those with whom they identify, 
including future generations; people on the ground who assess the actual 
or impending impacts of extreme weather events on themselves or their 
communities as significant net losses; and, potentially, people relatively 
unconcerned about climate change but predisposed to accept mitigation 
or adaptation alternatives on a “no regrets” basis to address their priority 
concerns about economic, security, or moral problems, for example. (Shel-
lenberger and Nordhaus considered the latter essential allies for action on 
climate change.) Conversely, it would be futile to rely on those outside or 
inside the regime who are satisfied with business as usual in response to 
climate change. Inside the regime are people for whom climate change is-
sues are primarily means to other ends, such as publications and grants for 
scientific research, increases in budgets or authorities for climate-related 
programs, participation in meetings and negotiations on climate change, 
election to public office, or simply occupying the moral high ground. In any 
case, the first part of the proposition answers to common sense: Humans act 
in the expectation of reducing deprivations with respect to their goal values. 
For practical purposes, these values and supporting expectations must be 
matters of empirical inquiry into particular contexts.218 

The second part of the proposition, on directing attention, also answers 
to common sense; the equivalent practical maxim for reformers is that “you 
can’t beat something with nothing.” A procedural implication is that cultiva-
tion of horizontal or peer networks can facilitate the diffusion and adaptation 
of innovations among those dissatisfied, and empower them at higher levels 
through organization on behalf of shared needs. Conversely, a strategy for 
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centralized control of dissidents that can often work in the short term is to 
restrict horizontal networks and monopolize vertical channels of commu-
nication. A substantive implication of the proposition is that the quest for 
mandatory, legally binding targets and timetables since at least the Toronto 
Conference Statement in 1988 will tend to dominate, despite disappointing 
outcomes to date, unless and until other policy alternatives come to the at-
tention of those dissatisfied with business as usual. One alternative, carbon 
taxes in various forms, has begun to emerge in the attention frame from 
economists and others skeptical of emission trading systems on empirical, 
administrative, or other grounds. A big push on advanced low-carbon tech-
nology R&D and geoengineering are additional alternatives that have begun 
to reemerge from scientists and engineers alarmed that the quest for targets 
and timetables will not generate sufficient greenhouse gas reductions in time 
to avert catastrophic climate change. Securing human rights at risk in climate 
change is a different approach, one that has only begun to emerge from an 
international reform movement that invokes the UN Universal Declaration 
of Human Rights.219 And of course steps toward adaptive governance have 
begun to emerge at the periphery of the attention frame from those inter-
ested in the local opportunities or impacts of global climate change. This 
book attempts to integrate such steps as mutually reinforcing aspects of a 
promising approach, adaptive governance, and bring them to the attention 
of those dissatisfied with business as usual. 

The third part of the first proposition underscores the importance of 
reinforcing the promise of any approach with actual payoffs. The equivalent 
practical maxim is that “nothing succeeds like success.” This is part of the 
reason why, within the limited evidence available, we have focused on the 
payoffs of action for the people involved in various cases, from the Pacific 
islanders advised by PEAC to the villagers in Ashton Hayes, and included 
people who reduced Barrow’s vulnerability to storm damage through dis-
tributed policies. Some initiatives in adaptive governance have failed in the 
past, and no doubt others will fail in the future. But sustaining progress 
does not depend on the success of any one initiative, or on all initiatives, for 
reasons Landau explained. Sustaining progress depends on enough successes 
to motivate and inform distributed processes of innovation, diffusion, and 
adaptation. The more comprehensive and detailed the documentation on 
such cases, the less likely it will be perceived as just more propaganda with 
little or no effect on predispositions supporting business as usual. Direct 
personal experience of an extreme weather event that damages a community 
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is often more influential than comprehensive and detailed documentation 
in changing those predispositions.220 

This leads to the second proposition on the direction of change:

■ “The line of diffusion is from communities which are most indulged to the 
ones less indulged. In terms of power, this implies that the strong will be 
copied by the weak.”221 

The equivalent practical maxim is that “no one copies a loser” as assessed 
by the participants in question. (From the standpoint of reformers, the less 
constructive maxim is “to get along, go along” with established practices.) 
In terms of skill, this implies that communities perceived as more proficient 
in mitigation or adaptation to climate change will be copied by communities 
that are less proficient in these tasks. In particular, this applies to policy in-
novations appraised as successful in any community and perceived by other 
communities as relevant to their own needs. Recall that communities con-
sidering themselves successful innovators are often motivated to publicize 
their successes, and those considering themselves worse off (or deprived) 
are often open to alternatives. Central information clearinghouses can help 
put them together and at the same time help inform higher-level officials of 
realities on the ground. However, the diffusion process malfunctions when 
innovators or consultants hype or otherwise falsify claims of success to pro-
mote themselves or their services, or when claims of success are uncritically 
accepted by those desperately seeking solutions to pressing problems. The 
practical implication is to include a third-party appraisal function in central 
information clearinghouses, to flag any undependable or misleading claims 
in the diffusion process. 

This leads to the third proposition on the nature of change, defense 
through partial incorporation:

■ “The process of diffusion is complicated by the mechanism of ‘partial 
incorporation,’ ” which “occurs when an elite expects to reduce the external 
threat to its power position by accepting a comparatively small reduction of 
power at home by means of the incorporation.” 

The corollary is that “[t]he symbols most eligible for partial incorporation are 
those which have internal support, but are not the monopoly of counterelites 
connected with the external threat.”222 The symbols of adaptive governance 
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most eligible for partial incorporation by defenders of business as usual are 
symbols of democracy—“the people,” “public engagement,” and the like. For 
example, according to Herman Karl and his colleagues, in the United States 
“many public agencies still advocate the traditional approach best character-
ized by the phrase ‘inform, invite, and ignore.’ These traditional techniques 
prohibit meaningful discussion, discourage discourse, and fuel further con-
flict.”223 This occurs despite the U.S. National Environmental Policy Act, 
which requires public participation in the preparation of an Environmental 
Impact Statement. (The EIS itself is a practice that has been widely diffused 
and adapted among nations.) The practical implication for reformers and 
other activists is to distinguish between symbols (words, rituals, and their 
equivalents) and deeds, and to emphasize the latter.224 However effective 
it may be in the short term, defense through partial incorporation poses 
risks for an established elite in the long term: It legitimizes and intensifies 
demands like public participation advanced by outsiders with grievances; to 
the extent it succeeds in defending business as usual, the technique frustrates 
redress of those grievances. As frustrations continue to accumulate, people 
lacking better alternatives will attempt to empower themselves. The North 
Slope Iñupiat sought to do that nonviolently in the 1960s and early 1970s on 
the model of other minorities in the American Civil Rights movement. With 
some support from outside, including government officials, they succeeded 
in reforming the constitutive process to allow for their fuller participation. 
This was another step toward fuller realization of human dignity for all, the 
basic value proclaimed in the U.S. Declaration of Independence, the Pledge 
of Allegiance, and other authoritative sources. 

To guide constitutive decisions in the evolution of the climate change 
regime, consider goals for the world constitutive process developed in the 
policy-oriented jurisprudence of Myres McDougal, Harold Lasswell, and 
 Michael Reisman. For these scholars and practitioners, the “fundamental 
goal .  .  . is that of human dignity: the inherent and equal value of every 
 human being.”225 Box 4.3 is our overview of their specifications of the funda-
mental goal; as an overview, it provides a comprehensive framework of ques-
tions and working answers but omits many valuable specifications. Readers 
might find the goals in the summary or the original useful for clarifying their 
own general preferences for constitutive process and for reconsidering in 
that light the constitutive process in the climate change regime. As an intro-
duction to that introspective exercise, consider certain detailed specifications 
under “Arenas” that are directly relevant to decentralized decision making 
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in the climate change regime. The authors urged “that constant attention 
be given to the identification of those matters which are most effectively 
decided in inclusive arenas.” But they emphasized “the inclusive benefits 
accruing from encouraging the decentralization of initiative, expression, and 
decision. . . .”226 In other words, decentralization of some decisions in glob-
ally inclusive arenas such at the UNFCCC can provide global benefits. More 
specifically, “In some contexts decentralization may maximize the potential 
for democratic participation at lower levels of interaction, permit the most 
rapid decision, encourage the establishment of appropriate specialized are-
nas, be most sensitive to the special circumstances and conditions prevailing 
in sub-arenas, and allow for the integration of the widest range of diverse 
cultural forms in constitutive decision.” The authors also recommend “maxi-
mum participation by individuals in those decisions having the most intense 
and intimate effect upon their lives. . . .”227 Those decisions include the al-
location of resources from the top down to local communities that have been 
most damaged by climate change impacts or are most vulnerable to them. 

Robert Dahl corroborated the emphasis on decentralization within a 
larger structure of decision making. Like other democratic theorists, Dahl 
accepted “rule by the people,” but unlike most of them, he asked, “What do 
we mean by ‘the people’?” He reported, “Having puzzled over the problem 
for years . . . I have become persuaded that there is no theoretical solution 
to the puzzle, but only pragmatic ones.”228 An interim conclusion in his 
reasoning was that “stages of government fitting together rather like the com-
ponents of a Chinese box are necessary if ‘the people’ are to ‘rule’ on matters 
important to them, whether a neighborhood playground, water pollution, 
or the effective prohibition of nuclear war.”229 In the end, his reasoning sug-
gested some pragmatic principles. The first of these was decentralization: 
“If a matter is best dealt with by a democratic association, seek always to 
have that matter dealt with by the smallest association that can deal with it 
satisfactorily.”230 We have argued that the smallest association that can deal 
with climate change adaptation satisfactorily, but not exclusively, is a local 
community like Barrow. Similarly, the principle of “subsidiarity,” as pro-
moted by the Assembly of European Regions, “holds that government should 
undertake only those initiatives which exceed the capacity of individuals or 
private groups acting independently. Functions of government, business, 
and other secular activities should be as local as possible.” The principle has 
some moral force in Rerum Novarum by Pope Leo XIII (1891), legal author-
ity in the European Union’s Treaty of Maastrict (1992) and Treaty of Nice 
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(2003), and political influence in the assembly’s efforts to highlight the role 
of regions, including the exchange of regional experience, within the EU’s 
larger effort on climate change.231 

Finally, it is worth noting that the regime has little to lose through de-
centralization, and perhaps much to gain. As noted in Chapter 2, the regime 
does not control concentrations of greenhouse gas emissions in the atmo-
sphere. Nevertheless, it did put climate change on policy agendas worldwide. 
It helped to catalyze effective action to reduce emissions by activists pre-
disposed to act on a voluntary, often “no regrets,” basis in local communi-
ties such as Ashton Hayes, Samsø, Toronto, and Portland, in states such as 
California, in countries such as Norway and the Netherlands, and in firms 

Participants
“Who acts or participates . . . in the pro-
cess which culminates in decision?”

Inclusivity means that “at every level 
of intergroup interaction and within 
each group, universal participation is to 
be sought.” There are two complemen-
tary subgoals:

Representativeness “requires unim-
peded access of all individuals to all 
decision arenas in accord with their 
capabilities for participation.” 

Responsibility “requires that all who 
in fact affect world constitutive process 
. . . should be made subject to that pro-
cess and required to conform to com-
munity standards of responsibility.” 

Perspectives
What are the significant identifica-
tions, demands, and expectations of 
participants?

Common Interest. “The perspective 
most indispensable . . . is the demand 
for the continuing clarification and 
implementation of common interests in 
regard to all values.” 

Arenas
“Where and under what circumstances 
are the participants interacting?”

Balancing. “Goals in regard to 
arenas are best expressed in terms of 
an on going balancing process between 
centralized and decentralized, orga-
nized and unorganized, specialized and 
nonspecialized arenas, and temporally 
continuous and discontinuous arenas.” 

Availability and Compulsoriness. “In 
brief, arenas must be open and avail-
able to all participants who wish a role 
in decision commensurate with their 
legitimate interest in the content of that 
decision; and arenas must be sufficiently 
compulsory to constrain the partici-
pation of all those whose presence is 
necessary. . . .”

Base Values
What effective means do different par-
ticipants have for achievement of their 
objectives? 

Proportionality. “The policies rele-
vant to the acquisition and management 
of base values in the constitutive process 
are principally policies of proportional-

Box 4.3. Goals for Constitutive Processes
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such as BP, Johnson & Johnson, and Frito-Lay. And it helped to catalyze ef-
fective action on climate change adaptation as well as mitigation. The upshot 
is that the regime can influence effective action to reduce net losses from 
climate change by persuasive means, even if it cannot control effective action 
through mandates. 

The regime’s influence is based in large part on its control of the focus of 
attention. Representatives of the regime control the IPCC’s Summaries for 
Policymakers, including the prohibition of active or passive policy recom-
mendations, through line-by-line review and revision prior to publication. 
The regime also controls climate change research to a considerable extent 
through national programs of research established and administered by 

ity to the domain, range and scope of 
decision.” For example, more inclusive 
decisions require more base values to 
enforce.

Authority. “The maintenance of an 
effective constitutive process . . . requires 
an allocation of sufficient authority to 
general community representatives both 
to protect common interests and to 
reject claims of special interest.” 

Control. “In addition to authority, 
allocate base values of sufficient mag-
nitude to enable authority to become 
controlling.” As a guiding principle, 
“the necessity of control is roughly in 
proportion to the intensity and scope of 
individual commitment to world public 
order.”

Strategies
“In what manner are means or base 
values managed?”

Minimize Coercion. Coercion is to be 
applied only “as a last resort,” “only in 
the common interest,” and by inclusive 
decision-making procedures; “where 
 immediate inclusive application is 
not feasible, its use [must] be subject 

to  eventual inclusive review as to its 
lawfulness.”

Economy. “Economy in application 
of available resources involves a high 
degree of flexibility in the fashioning of 
strategic programs . . . to realize com-
munity goals within specific contexts”; 
“all strategic instruments must be 
considered in the formation of any 
particular strategy.”

Outcomes and Effects
What is the immediate result—decision 
affecting value outcome—of the process 
of interaction? What are the effects, with 
differing duration, of the process and 
outcome? See Box 4.2 on outcomes and 
criteria for evaluating intelligence and 
appraisal outcomes. 

Source: Selected and adapted from 
Myres S. McDougal, Harold D. Lasswell, 
and W. Michael Reisman, “Policy Goals 
for World Constitutive Process,” in Mc-
Dougal and Reisman, Eds., International 
Law Essays (Mineola, NY: Foundation 
Press, 1981), 201–222; for the questions, 
see p. 200.
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 representatives of the regime. Research proposals that challenge standards 
applied by existing programs, or fall in the gaps between existing programs, 
are not usually viable—leaving their advocates to choose between conform-
ing in various ways or withdrawing. Similarly, policy proposals that challenge 
the quest for mandatory targets and timetables are not normally viable.

The regime could enhance its influence by drawing attention to distributed 
policies that have already succeeded on modest scales in reducing vulner-
abilities to extreme weather events and climate change. This would provide 
field-tested models to inform people concerned about climate change and to 
catalyze local activists among them to organize for collective action where 
they live and work. This would also open the regime to the fuller participa-
tion of those affected by climate-related policy decisions—decentralization, 
in other words. To the extent that decentralization pays off from their per-
spectives, the regime will gain supporters and eventually more control.
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In previous chapters, we have presented the main empirical and theoretical 
reasons behind the proposals for adaptive governance introduced in Box 
1.1. The proposals outline one approach to opening the established climate 
change regime, to help advance the common interests of the world’s many 
diverse communities. It should be reemphasized that opening the regime 
does not mean replacing it. In this concluding chapter, we promote careful 
consideration of the proposals in the continuing evolution of the climate 
change regime, recognizing that they will be controversial in some quarters 
but not in others. Careful consideration begins with an introduction to is-
sue expansion and contraction in climate change politics. Issue expansion 
promotes the aspirations of scientific management, while issue contraction 
serves to defend them against adaptive governance.1

Beginning more than two decades ago, expansion of the issue into a glob-
ally irreducible problem helped promote climate change as a claim on atten-
tion, funds, and other resources in competition with other issues—just as 
in an earlier era, “workers of the world unite!” expanded and promoted the 
relatively modest demands of labor unions. The outcome, a global framing, 
sustains demands for models of the total earth system and international 
cooperation as prerequisites for a global solution—a solution based on 

5REFRAMING THE CONTEXT
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 mandatory targets and timetables legally binding on all nations producing 
significant greenhouse gas emissions.2 Within this global framing, it is rather 
easy to dismiss the potential of the Peorias of the world to reduce net losses 
from climate change, to belittle the individually modest accomplishments 
of local communities that have demonstrated enough progress to serve as 
models, and to ignore them. Models for action on mitigation include the vil-
lage of Ashton Hayes, the island of Samsø, Toronto and other cities affiliated 
with ICLEI, the state of California, among others, and various corporations. 
Models for action on adaptation to climate change include Sisimiut in west 
Greenland, the Pacific islands assisted by PEAC, Melbourne in Australia, and 
distributed policies in Barrow in Alaska.3 As an example of dismissal, con-
sider one review that set aside the proposals, reduced the reasons for them in 
the Barrow case, and dismissed the case as irrelevant to a global solution: “I 
am not persuaded that as Barrow goes, so can go other communities around 
the globe. The case is too unique to be persuasive; unique in location, isola-
tion, culture, economics, and most of all size and scale of complexity.”4 We 
expect more issue contraction—as well as uncertainty absorption, and partial 
incorporation—in defense of business as usual against adaptive governance 
and other approaches to opening the regime. 

To promote more careful consideration, this chapter reframes the pro-
posals for adaptive governance as matters of collective action in the larger 
context of a transition from the relevant past to possible futures. The first sec-
tion outlines next steps that might be taken by people interested in advanc-
ing the common interest through adaptive governance in the communities 
in which they live or work. The next steps are not necessarily obvious in a 
culture saturated with scientific management. The second section reviews 
the relevant past of scientific management beyond climate change. The emer-
gence of critiques and exceptions to scientific management in the evolution 
of the climate change regime, as reviewed in Chapter 2, is part of a much 
larger pattern of community development in which adaptive governance 
cannot be easily dismissed. The third section considers possible futures that 
will shape, and be shaped by, choices and decisions yet to be made in re-
sponse to climate change. To help us all choose and act with our eyes open, 
we recommend the comparative evaluation of specific action alternatives 
in light of explicit criteria and evidence that is detailed and comprehensive 
within practical constraints, of course. The overriding question in climate 
change science, policy, and decision making remains open: Which interests 
will we individually choose and collectively decide to serve? 



Next Steps 263

Next Steps

As the overriding goal of next steps toward adaptive governance, we recom-
mend advancing the common interest of each community—which for us 
means reducing net losses of the many things valued by community mem-
bers to extreme weather events and climate change. This requires flexibility 
to adapt policy alternatives to the unique context of the community and to 
the experience of what works and what does not in that community, and 
others like it, as events unfold. In this section, we consider next steps to 
take from the bottom up and the top down, and the need for appraisals of 
community-based initiatives regardless of their original leadership. We have 
no master plan, only adaptive governance as one approach to perceiving 
and capitalizing on existing opportunities. Where any aspect of adaptive 
governance has found a niche, the basic strategy is to move toward the other 
aspects as the need or opportunity arises. If Box 1.1 is an abstract map of the 
“space” to be covered, it suggests three important questions to be answered in 
each context: Where are we now? Where should we go from here? And how 
can we get there? The basic strategy capitalizes on latent synergies among 
the various aspects of adaptive governance. 

For answers to these questions, we would be pleased to defer to people 
who know their own contexts better than we do. Meanwhile, to illustrate the 
basic strategy, we draw upon cases of adaptive governance from previous 
chapters. Of course these cases represent only a small fraction of relevant 
cases. They are part of what environmentalist Paul Hawken called “the largest 
social movement in all of human history” focused on ecological sustain-
ability and social justice, including the rights of indigenous peoples. As he 
characterized it, this diverse movement “engages citizens’ localized needs. 
[Its] key contribution is the rejection of one big idea in order to offer in its 
place thousands of practical and useful ones.” It is also “eminently pragmatic. 
And it is impossible to pin down. Generalities that seek to define it are largely 
inaccurate.”5 

From the Bottom Up

For west Greenland, Lawrence Hamilton and colleagues developed a model 
of long-term adaptation centered on the region and two local communi-
ties, Sisimiut and Paamiut. Perhaps that model’s potential to contribute to 
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 procedurally rational policy and decentralized decision making in the region 
has yet to be developed. If so, as a next step, outside researchers, entrepre-
neurs, and environmental or development activists might cooperate with 
people in local communities to compare the model with local knowledge 
and revise it as warranted. The revised model might generate additional 
insights into present policies for local people, based on fuller appreciation 
of past problems with economic overspecialization and past payoffs from 
entrepreneurial activities and local self-reliance. Discussions could raise op-
portunities for networking communities to share local experience and for 
organizing to influence national and international sources of support from 
the bottom up. 

With the assistance of PEAC, some Pacific islands developed and imple-
mented local policies in response to the 1997–1998 El Niño. Perhaps their 
subsequent experience in reducing losses from periodic droughts has yet to 
be harvested for self-empowerment of island communities in decentralized 
decision making. If so, as a next step, local policymakers and researchers 
could cooperate in intensive inquiry to clarify what has worked on particular 
islands, what has been diffused and adapted across islands, and what has ef-
fectively informed higher-level decisions in support of their drought mitiga-
tion policies. The results could inform action to improve policies, networks, 
and organization among the islands. 

In Melbourne, perhaps the ongoing intensive inquiries in support of 
procedurally rational policies have been unsatisfactory in maintaining the 
reconciliation between water demand and supplies across the whole state of 
Victoria, particularly in rural areas and small communities.6 If so, the next 
step could be scaling up to networks that expand the range of informed 
choices and coordinate action across the whole state. The Melbourne model 
is particularly valuable as a demonstration of how the public can be per-
suaded to identify with the community effort and to accept adaptations 
that entail personal costs, partly by connecting the personal experience of 
droughts with the need for action in response to climate change. 

In Barrow, perhaps declining property tax revenues from Prudhoe Bay 
and Senator Stevens’s defeat in the November 2008 elections warrant closer 
consideration of policy alternatives less expensive than the Army Corps of 
Engineers’s evolving comprehensive plan for storm damage reduction. If 
so, the utility corridor and the landfill might be reconsidered separately 
as priorities for distributed decisions, along with passive alternatives that 
have been relatively neglected in the past, especially planning and zoning 
and selective relocation. Such efforts could be informed by relevant experi-



Next Steps 265

ence elsewhere—especially if new leadership builds on initial steps taken by 
Senator Stevens to organize Alaska Native villages vulnerable to erosion and 
flooding to organize as networks. 

Cases of mitigation share one relatively specific goal, the reduction of 
greenhouse gas emissions, and are more numerous than documented cases of 
adaptation. This supports comparative inquiry, from which several insights 
stand out. First, while extensive science and R&D on advanced low-carbon 
technology can and should be justified for the long-term goal of decarbon-
ization, they are not the key factors limiting immediate mitigation of climate 
change on the ground. Available science and technology have been sufficient 
for significant progress on a selective community-by-community basis—
indeed, for achieving carbon neutrality in less than a decade on the island of 
Samsø, for example. The key limitations on effective deployment of existing 
science and technology have been human factors, successfully addressed 
without coercion by some local community leaders. Søren Hermansen on 
Samsø, Garry Charnock in Ashton Hayes, and Tony O’Donohue in Toronto, 
for example, each brought the issue home. Working with others in their 
communities, they showed what can be done within local interests and capa-
bilities to mitigate climate change. Because human factors have been largely 
absorbed and neglected through extensive research, the next step is more 
intensive inquiry. In particular, what additional ways of overcoming limiting 
factors have been successfully field tested in more and different communi-
ties? Second, the policies field tested in local communities are sometimes 
highly complementary, as well as innovative and diverse. Samsø achieved 
carbon neutrality and more through renewable energy production, while 
Ashton Hayes made impressive progress in a few years through reductions 
in energy demand primarily. The next step may be intensive inquiry centered 
on identifying and correcting malfunctions in networking. In particular, 
what stands in the way of making connections between such communities 
with complementary interests and experiences? Third, it is not obvious that 
the aspirations of ICLEI and others to influence higher-level policies from 
the bottom up have succeeded. Perhaps the next step is to harvest the experi-
ence available. For example, what has Toronto done about limiting factors 
beyond its control that reportedly accounted for shortfalls with respect to its 
initial emissions reduction goal? Why did the U.K. Department for Environ-
ment, Food, and Rural Affairs award a grant to the Carbon Neutral project 
to in effect help diffuse and adapt the experience in Ashton Hayes? 

Opening climate science to intensive inquiry on questions like these is 
one response to the growing concern that climate science is “over,” in the 
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sense that only the details are expected to change; the basic story told in 
current data and models of the earth system and their policy implications 
will remain the same. Opening climate science to intensive inquiry is also 
the main opportunity for bridging the “valley of indecision and delay” be-
tween climate science and climate policymaking. In particular, local activists 
could use the results to engage their neighbors, adapt field-tested policies to 
their distinctive interests and capabilities, and cultivate identifications with 
complementary efforts at the national and international levels. The mass 
marketing of a planetary emergency based on scientific assessments has been 
insufficient to cultivate those identifications on a broad scale.

From the Top Down

Starting at the international level, the Tsho Rolpa case as reported by Work-
ing Group II in IPCC’s Fourth Assessment Report is a precedent for opening 
climate science to intensive inquiry. The next step could be collections of case 
studies on one or more priority adaptation problems, defined by high winds, 
floods, droughts, wildfires, and heat waves, for example, or by geographic 
region. For anyone interested, these case studies would bring into the pic-
ture uncertainties otherwise absorbed through extensive research, provided 
that the peer-reviewed scientific literature on selected cases is sufficiently 
comprehensive and detailed. (It can be supplemented by official documents 
and other sources in any case.) For local policymakers, these case studies 
would invite participation in the climate change regime, providing models to 
motivate and inform action on their own adaptation problems, perhaps with 
encouragement and support from higher levels. (The government of Nepal 
apparently initiated action to alleviate the problem at Tsho Rolpa, with par-
ticipation by local communities at risk and funding from the Netherlands.) 
For the Conference of the Parties to the UNFCCC, the IPCC might encour-
age comparative inquiry on case studies and local community networks to 
clarify policy issues and means for decentralizing decision making where 
appropriate. For example, what might the parties do to help the Peorias of the 
world and their networks contribute more to the overriding goal in Article 
2 of the UNFCCC? A precedent for expansion of IPCC’s present mandate 
is the Response Strategies Working Group in the First Assessment Report 
in 1990. As reported in Chapter 2, it clarified policy issues and alternatives 
for negotiations on centralized decision making at the international level, 
leading to constitutive decisions formalized in the UNFCCC.
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At the national level, one precedent to build upon for mitigation is the 
U.S. Climate Change Action Plan initiated by President Clinton and Vice 
President Gore in 1993 but partially terminated by the Bush Administration. 
Recall that CCAP’s voluntary programs provided advice to businesses, cities, 
and federal facilities on technologies available for reducing greenhouse gas 
emissions and energy costs. Could it be revived and restructured in light 
of feedback from the bottom up? For adaptation the additional precedents 
to build upon include the NOAA initiatives, first PEAC and then the RISA 
program. However, it is difficult to know where RISA is with respect to 
adaptive governance, or where it might go from here, without systematic 
appraisals. Nevertheless, we can imagine parallel initiatives by other federal 
agencies involved in climate change, including those participating in the 
U.S. Climate Change Science Program. Consider the following steps toward 
adaptive governance that might be taken by a federal agency that aspires to 
take the lead on climate change adaptation. The sequence is rather generic; 
it could be adapted without much difficulty to a second U.S. National As-
sessment, to climate change mitigation initiatives from the top down, and 
to agencies in governments other than the United States. 

1. Define the Basic Program. Suppose that the basic objective of a lead 
agency’s new program is based on the common interest in reducing net 
losses of things valued by communities to climate-related events—high 
winds, floods, droughts, wildfires, heat waves—in a region of the United 
States. (This objective differs from, but is not necessarily incompatible with, 
marketing the lead agency’s existing products or services or the agency it-
self.) The basic strategy then would be to guide, coordinate, and support 
local communities and other agencies sharing that objective; to maximize 
cooperation and minimize competition between them; and to integrate 
policy research and action on a continuing basis. The critical resource is the 
experience of local communities in climate change adaptation. They serve, 
individually and collectively, as laboratories providing intelligence on what 
works on the ground for both federal and local policymakers. The latter 
become participants, not merely stakeholders in the lead agency program.

2. Select Local Communities for intensive inquiry. Start with a small num-
ber of communities that share a similar kind of vulnerability and already 
understand the need for action to reduce their vulnerability. (Avoid those 
communities not yet willing to take on their own climate-related problems.) 
Among additional criteria, consider communities that have already made 
considerable progress and those that are especially vulnerable for any reason. 
The former have valuable experience to harvest for the latter, where it might 
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do the most good; and both kinds of communities have valuable experience 
for federal officials seeking to understand problems and working solutions 
on the ground, to inform federal policies from the bottom up. Candidate 
communities might be identified through recommendations from associa-
tions such as the National League of Cities, the U.S. Conference of Mayors, 
and the National Association of Counties; more specialized associations of 
local governments, businesses, and nonprofit organizations such as the As-
sociation of State Floodplain Managers or the American Indian and Alaska 
Native Climate Change Working Group; and agencies in contact with local 
communities such as NOAA’s Coastal Services Center in South Carolina. 
Collaborate with those communities that accept an invitation to participate 
in the program, initially a pilot program, in return for the agency’s help in 
reducing their vulnerabilities. Imagine, for example, an initial collection of 
a half-dozen or so local communities on U.S. coasts that have been dam-
aged by recent hurricanes and are motivated to reduce their vulnerability to 
future ones. Large national samples of communities would be unnecessary 
and inconsistent with program objectives and resource constraints.

3. Construct Case Studies in collaboration with people on the ground. 
For each community, focus the case study narrative on the primary out-
comes relevant to the basic objective—past losses since a historical baseline 
and present vulnerabilities—and on policy responses to those outcomes. 
In the narrative, and within practical constraints, develop the context for 
understanding the outcomes in detail and comprehensively, including pri-
mary and related outcomes and the factors responsible for them as assessed 
by differently informed people on the ground. Avoid a lead-agency assess-
ment; it is neither necessary nor constructive for the local community. As 
examples, consider separately the nine brief case studies in the GAO report 
Alaska Native Villages: Most are Affected by Erosion and Flooding, but Few 
Qualify for Federal Assistance, which are too brief for this purpose, and the 
case study of Barrow with the great storm of October 1963 as the histori-
cal baseline in Chapter 3, which is more detailed and comprehensive than 
necessary for some purposes. Looking across communities, expect to find 
many outcomes and many factors accounting for them—both natural and 
human factors, some overlapping and some idiosyncratic, some quantified 
or quantifiable but many qualitative. A collection of detailed and compre-
hensive case studies should not be limited to or dominated by a standard 
format that would suppress innovations or absorb uncertainties, idiosyn-
crasies, and surprises.
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4. Disseminate the Experience harvested in individual case studies as intel-
ligence for the adaptation of policies at multiple levels of decision making. 
For each selected community, simply pulling together and publicizing its 
own relevant history may provide interim payoffs, informing and motivating 
further engagement and action—provided that the historical information is 
dependable and the lead agency defers to local policymakers on local deci-
sions. Expect some of that information to be picked up and used in distrib-
uted policies by different parts of the community, as happened in Barrow. 
Assist representatives of the selected communities in coming together for 
face-to-face meetings, followed where appropriate by teleconferences, news-
letters, online interactions, and the like, to encourage networking that would 
expand the range of informed policies for each community, clarify shared 
needs for assistance from outside state and federal governments, and update 
their local experience. Supplement such networks with a central informa-
tion clearinghouse to match requests from communities with the supply of 
intensive case studies, emphasizing models of procedurally rational policy 
and decentralized decision making. In addition, use the clearinghouse to 
identify gaps in the supply of case studies and problems of dependability in 
information distributed. Third parties might be commissioned to correct 
problems of dependability or to augment the supply, to expand the range of 
working models relevant to each community. 

For the lead agency, the case studies and network discussions could be 
used to identify state and federal agencies, laws and regulations, and forms 
of assistance that have been productive and counterproductive in reducing 
past losses and present vulnerabilities on the ground, and to identify gaps 
in external support for what works there. This amounts to an agenda of re-
forms for the lead agency to pursue. For example, if some communities are 
unable to identify and integrate resources available from existing state and 
federal programs to meet their needs on the ground, perhaps the indicated 
reform is to assign a coordinator to each community or to set up a direction 
center to give each community one-stop access to available resources—and 
to update the agency’s intelligence on community needs at the same time. 
There are precedents.7 Such reforms are likely to be supported by networked 
community representatives who have an interest in them and by other agen-
cies that share the basic objective of the program. Of course, harvesting 
experience and disseminating intelligence from the bottom up still leaves the 
political task of reconciling different interests within communities at each 
level and across levels. But the previous steps could ground those politics in 
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local experience that otherwise would be discounted or ignored and could 
open participation to more representative and responsible people who have 
a stake in adaptation.

5. Iterate and Expand the program as warranted by policy outcomes rele-
vant to the basic objective. Go back to step 2, working with the same selected 
communities, and/or moving on to select other communities or kinds of 
problems according to better estimates, informed by the previous iteration, 
of the most promising investments. Avoid the quest for “the one best way” 
or “best practices” as if they were context independent. Avoid indecision 
and delay as if that would somehow clear up outstanding uncertainties. The 
priority for communities is to act incrementally and modestly but promptly 
in response to pressing problems—in part to clear up uncertainties—while 
leaving open opportunities to revise or terminate failed policies in light of 
experience. The context typically allows for distributed decisions that ad-
dress nearly decomposable parts of the overall problem, even in a small 
community like Barrow. Because there are many pathways for reducing net 
losses, both within and between communities, a comprehensive national 
policy is best conceived as guiding, coordinating, and supporting action on 
modest policies as the need or opportunity arises. 

Overall, the task is a matter of action: to build on what works in practice 
on the ground, to reduce past losses and present vulnerabilities compared 
to local historical baselines or comparative norms, and to modify or set 
aside what does not work. This requires appraisals of policy outcomes and 
processes that are sensitive to problems likely to arise in a culture of scientific 
management. (For more on appraisals, see below.) One such problem is a 
tendency toward centralized planning, as if climate change experts at the top 
monopolized the relevant expertise and mass marketing of that expertise 
would stimulate enough individual and collective action. This ignores the 
multiple and often distinctive interests of people on the ground and bypasses 
the local knowledge and experience often essential for program planning, 
support, and management. Another problem is a tendency toward prema-
ture program expansion, as if the requisite understandings were already 
in hand and program expansion was equivalent to success in the competi-
tion for more resources among agencies. This squanders scarce resources, 
constrains learning by doing, and eventually traps program officials in a 
defensive political mode. Premature program expansion is rarely justified; 
if the problem is urgent and widespread, consider launching multiple pro-
grams to proceed in parallel. Still another problem is a tendency to subor-
dinate collective problem solving to maintaining or asserting control from 
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the top down, by discouraging direct contacts among local communities or 
by other means. This suppresses innovation, error detection, and program 
adjustments, as Landau understood, and invites active or passive political 
resistance from the bottom up. 

Appraisals

In adaptive governance, appraisal is the critical function, whether the initia-
tive for a program comes from the top down or the bottom up. Box 4.2 pro-
vides guidance for thinking through appraisals in any policy area. In climate 
change policy, the agreed-upon policies are adaptation and mitigation to 
reduce losses of the things we value. The respective criteria for these poli-
cies are reductions in net losses and present vulnerability to climate-related 
events, and reductions in greenhouse gases to prevent further and more 
dangerous changes in the climate system. Observations for appraisal pur-
poses should be focused on these primary outcomes but not limited to them. 
Judgments of success and failure also depend on observations of related out-
comes, including costs. Explanations of formal and effective responsibility 
for multiple relevant outcomes also depend on additional observations. In 
other words, the main outcomes must be understood in context. 

Adaptive governance cannot rely exclusively on quantitative measures 
for several reasons. First, metrics for the main outcomes in climate change 
are not necessarily dependable or constructive, as documented in a half-
century of research on the dysfunctional consequences of quantitative per-
formance measures.8 On the mitigation side, we have been unable to find 
much detailed or current information on the dependability or consequences 
of emissions measures used for policy purposes, but there are a few excep-
tions. In 1997, the U.S. General Accounting Office reported, “The incomplete, 
unreliable, and inconsistent data on emissions prevent a complete assess-
ment of Annex I countries’ efforts to limit greenhouse gas emissions. . . .” 
For example, to facilitate meeting its target, “Denmark adjusted its 1990 
inventory level upward to show what emissions would have been if imported 
hydroelectric power had been generated domestically with fossil fuels.”9 In 
2008, a GAO report provided some technical details on carbon offsets traded 
in the U.S. voluntary market: “To be credible, an offset must be additional—
it must reduce emissions below the quantity emitted in a business-as-usual 
scenario—among other criteria.” This “additionality,” together with limited 
information on quality assurance mechanisms, is a problem for buyers in 
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the market. For some, “concerns about the credibility of offsets could com-
promise the environmental integrity of a compliance system.”10 In February 
2007, PricewaterhouseCoopers reported that EU-wide standards for verifi-
cation of emissions and accreditation of third-party verifiers had not been 
implemented, as noted in Chapter 2. From its survey of leading emissions 
trading schemes around the world, PricewaterhouseCoopers concluded, 
“Despite good intentions across the board, the general picture is one of new 
and immature markets, inconsistent and complex compliance frameworks, 
and, consequently, risk.”11 A recent report noted a “vexing challenge . . . that 
surface inventory assessments—based on measuring forests, agricultural 
fields and smokestack emissions, for instance—generally do not agree with 
atmospheric measurements.”12 Under such circumstances there are ample 
opportunities for getting the numbers right as a substitute for reducing emis-
sions. This is goal substitution, one of the recurring dysfunctional conse-
quences of performance measures.

On the adaptation side, metrics for the main outcomes also are problem-
atic. In Barrow, for example, dollar estimates of damage from the series of 
big storms are not comparable, and in-kind reports of property damage are 
incomplete. Despite a household survey of property exposed to storm dam-
age along the coast in Barrow, the Army Corps of Engineers’s storm damage 
reduction project overestimated the benefits of its proposed alternatives, ac-
cording to the Independent Technical Review at higher levels in the organi-
zation. Among other things, different assumptions were involved in putting 
a dollar value on property observed and reported. Any measure of reduced 
vulnerability from the location or design of the new Barrow Arctic Science 
Center, hospital, sewage treatment plant, or the evacuation road would de-
pend on counterfactual assumptions—estimates of losses that would have 
occurred without these distributed policy decisions. Any measure of the 
present vulnerability of the utilidor and the landfill, arguably the highest 
priorities for storm damage reduction in Barrow, would be contingent upon 
a host of questionable assumptions about the significant details of these 
structures, future storms, and emergency management responses to them. 
In view of such complications, including goal substitution, nonlocal officials 
might heed Sir Josiah Stamp’s warning in 1929: “The government is very keen 
on amassing statistics. They collect them, add them, refer to the nth power, 
take the cube root, and prepare wonderful diagrams. But you must never 
forget that every one of those figures comes in the first instance from the 
[village watchman], who just puts down what he damn pleases.”13 
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Second, metrics for the main climate change outcomes are incomplete. 
Related outcomes and explanatory factors also matter in each context, even 
if they are difficult or impossible to measure satisfactorily. (Our concern 
is with reducing net losses, or “total impact” in terms of Box 4.2.) On the 
mitigation side, the flow of additional long-term investments into new low-
carbon infrastructure may be a more important outcome than short-term 
compliance with an emissions reduction target in a cap-and-trade system. 
This is relevant to the European Union’s cap-and-trade system, especially 
in light of the new coal-fired power plants planned without carbon capture 
and sequestration technology. Cleaner air, improvements in public health, 
and reduced energy costs are important preferred outcomes often related 
to emissions reductions. From the standpoint of people in Ashton Hayes, 
Samsø, and Toronto, the important preferred outcomes include working 
together and taking pride in the community’s accomplishments and leader-
ship, even if officials at higher levels narrowly focused on emissions reduc-
tions discount or ignore such intangibles. Creative local leadership is among 
the most critical factors for understanding preferred outcomes in the cases 
we have examined. It should not be discounted or ignored simply because it 
is difficult, impractical, or impossible to measure satisfactorily. 

On the adaptation side, the lack of appropriate metrics sometimes de-
fers systematic and comprehensive appraisal. The RISA program is a case 
in point, but not an isolated case. In a comprehensive review of local, state, 
federal, and international experience relevant to the proposed Government 
Performance and Results Act of 1993, the Congressional Budget Office con-
cluded that it is typically difficult to find satisfactory performance measures 
for government agencies and that in any case officials typically prefer to be 
unfettered by the measures available.14 In Barrow, the important factors in-
volved in storm damage reduction, as motivating factors or valued outcomes 
in themselves, included sustaining the cultural heritage, local jobs, and self-
determination. In the Pacific islands assisted by PEAC and in Melbourne, 
virtually every valued outcome in the community depends on a sustainable 
water supply. The official notes from a workshop conducted in 2006 on de-
veloping a community resilience index identified hundreds of factors contin-
gently involved, as well as an anecdote illustrating the challenge, if not futility 
of measuring them all: Three workshop participants from the Washington, 
D.C., area reported that their neighbors, relying on local knowledge, opened 
clogged culverts with their own shovels on their own initiative, and thereby 
reduced neighborhood damage during recent floods.15 Similarly, a person 
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with a flashlight could have detected and opened a clogged culvert during a 
flood in Toronto one night, and thereby prevented erosion of a major road 
that cost $40 million (CDN) to repair.16 

Third, measurement can divert resources from the main goal, reducing 
losses from the impacts of climate change. In many contexts, finding and 
disseminating field-tested alternatives to reduce vulnerability could be the 
better investment. In the Washington and Toronto cases, for example, the 
resources available for measuring resilience or a reduction of vulnerability 
might better be invested in harvesting local knowledge, neighborhood by 
neighborhood, to find mundane but cost-effective measures like clearing 
blocked culverts, and then spreading the word about them. Metrics evidently 
make more sense on mitigation at the local level. One reason Samsø was 
selected for Denmark’s renewable energy pilot in 1997 was the relative ease 
of measuring energy inflows and outflows from an island. Judging from the 
available accounts, much more of the effort was invested in making Samsø 
the renewable energy island than in measuring the results. The measure-
ment and estimation of emissions reductions through an annual household 
survey appear to have been a larger part of the effort in the Carbon Neutral 
project in Ashton Hayes. The documentation of its measurement methods 
for other communities suggests that a considerable investment is involved. 
A conference in Brussels in September 2008 on “EU ETS Compliance: The 
Way Forward” may indicate the difficulty of harmonizing emissions report-
ing for compliance. After several years of effort, one of the objectives still 
was to “create among Member States and regional [competent authorities] 
an awareness of, and commitment to, the degree of harmonization of imple-
mentation needed to safeguard the environmental integrity.” The main deliv-
erable from the conference was a plan to “build capacity” in the compliance 
strategy.17 

Alternatives to exclusive reliance on quantitative performance measures 
have emerged from community-based initiatives in other policy areas. These 
initiatives engage representatives of diverse, often conflicting interest groups 
from the outset in multiparty monitoring to evaluate and redirect their on-
going efforts and to supplement more tangible, measurable results as they 
eventually become available. As understood by practitioners of community-
based forestry in the Pacific Northwest, “Multiparty monitoring and evalu-
ation are not equivalent to scientific research projects, which are designed 
to test hypotheses that can lead to generalized results and often take much 
longer to complete. Multiparty monitoring is designed to provide more 
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timely feedback on whether ecological, economic, and administrative goals 
are being achieved in a specific place. It is a practice-based approach to im-
proving restoration decisions. For practitioners, multiparty monitoring is the 
primary oversight mechanism for these projects. It is designed to capture 
lessons learned and to build relationships based on credibility and trust by 
engaging diverse groups to work together.”18 For example, a district forest 
ranger in northern New Mexico “engaged in practice-based management by 
taking people out in the field to witness concrete problems and conditions. 
If downed fences on a grazing allotment were the issue, then everyone was 
invited to visit the site together to agree on the factual basis of the issue.” 
The lesson of experience was that “[u]ntil we learned what was really true 
on the ground it didn’t make any sense to proceed” with meetings to resolve 
the issue.19

Multiparty monitoring and evaluation recognize that the same facts 
mean different things to people with different perspectives. (As reported 
in Chapter 2, IPCC discovered this the hard way, through protests, after it 
evaluated a life in the Third World at 1/15 the value of a life in the industrial-
ized world.) If groups involved in a community-based initiative can resolve 
their differences in a program intended to advance their common interest, 
they gain a political advantage in seeking external resources for the pro-
gram. For example, the director of a program to recover endangered fish in 
the Colorado River observed, “When we go back to Congress and ask for 
funding for the Recovery Program, the water users, the enviros, the Park 
Service, Fish and Wildlife Service, and others stand toe to toe and fight 
together for funding the program. I never thought that we would see it hap-
pen . . . we are going to join arms and fight for this common goal.”20 Thus, 
participants in the Recovery Program identified with it, and their solidarity 
helped secure an appropriation of $100 million over 10 years. On a tour of 
a community-based forestry project in the Pacific Northwest, a U.S. Senate 
staffer proclaimed that “this is such a breath of fresh air—a bigger idea than 
traditional either/or politics. We can have healthy communities and healthy 
forests. . . . If the people say that’s what we want, a bigger piece of the pie 
will go to natural resources.”21 On the House floor, Rep. David Obey went 
further to demand consensus alternatives from the bottom up: “I have seen 
intractable differences on forestry matters in my own area resolve themselves 
in 6 weeks when people are legitimately willing to sit down, deal with each 
other in an honorable fashion, and recognize that each side has legitimate 
interests. And I think we have a right as legislators to go to groups on both 
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sides of this issue and say, we have had it, fellows. Get together. Work it out.”22 
Working it out may be difficult, but the potential payoff is more power and 
better access to other resources.

Relevant Past 

To clarify the possible significance of these next steps toward adaptive gov-
ernance in climate change policy, it is worthwhile to trace the origins of sci-
entific management back as far as the rise of early modern states in Europe. 
In the following constructions of the relevant past, various forms of scientific 
management have improved the efficiency of means for a bewildering variety 
of ends, from improving standards of living to colonialism to killing. The 
outcomes have not been an unmixed blessing for people on the ground in 
industrialized nation-states of the West or for people elsewhere who have 
been colonized or left behind by modernization. By one account, the 1.1 bil-
lion people who now survive on less than a dollar a day are just as poor as 
80% percent of the world’s population 250 years ago.23 The deprivations of 
modernization often motivate resistance and a search for alternative paths of 
development—alternatives that have included community-based initiatives 
consistent with adaptive governance, especially in recent decades. This is 
part of the relevant past for at least three reasons:

■ Responding to climate change is just another aspect of community devel-
opment from the standpoint of people on the ground and those scientists 
and policymakers who emphasize mainstreaming climate change adapta-
tion or mitigation policies.

■ The evolution of the climate change regime as documented in Chapter 
2 and of Barrow’s responses to climate change in Chapter 3 are parts of 
a larger pattern of community development at multiple levels that shed 
additional light on climate change issues.

■ More generally, ignorance or denial of past experience in connection with 
climate change and community development is a major factor sustaining 
preoccupations with scientific management and inhibiting alternative 
approaches better adapted to our time.

In this larger historical context, scientific management is contingent, not 
inevitable. And adaptive governance cannot be easily dismissed through 
issue contraction. One does not have to accept every claim in the following 
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constructions to appreciate the main point: Exclusive reliance on scientific 
management in the climate change regime is questionable at best. 

Early Modern Roots

In Seeing Like a State published in 1998, James Scott constructed the rel-
evant past to account for “the failure of some of the great utopian social 
engineering schemes of the twentieth century.” Scott found that “much of 
early modern European statecraft seemed similarly devoted to rationalizing 
and standardizing what was a social hieroglyph into a legible and adminis-
tratively more convenient format.”24 In short, “Where the premodern state 
was content with a level of intelligence sufficient to allow it to keep order, 
extract taxes, and raise armies, the modern state increasingly aspired to ‘take 
in charge’ the physical and human resources of the nation and make them 
more productive. These more positive ends of statecraft required a much 
greater knowledge of the society.”25 

For example, in early modern Europe, “the crown’s interest in forests was 
resolved through its fiscal lens into a single number: the revenue yield of the 
timber that might be extracted annually.” This interest ignored nonrevenue 
uses of the forest by people on the ground, such as “foliage [for] fodder and 
thatch; fruits, as food for people and domestic animals; twigs and branches, 
as bedding, hop poles, and kindling; bark and roots, for making medicine 
and tanning; sap, for making resins; and so forth.”26 The Crown’s interest 
led to precise measurements of trees in representative plots in a grid and 
eventually to elaborate tables organized by the size and age of trees under 
specified conditions. “By radically narrowing his vision to commercial wood, 
the state forester had, with his tables, paradoxically achieved a synoptic view 
of the entire forest. This restriction of focus reflected in tables was in fact 
the only way in which the whole forest could be taken in by a single optic.” 
The tables enabled stripping the forest down for experimental and routine 
commercial purposes: clearing underbrush, planting uniform trees in rows, 
then cutting and extracting them. “The fact is that forest science and geom-
etry, backed by state power, had the capacity to transform the real, diverse, 
and chaotic old-growth forest into a new, more uniform forest that closely 
resembled the administrative grid of its techniques.”27 But the aspirations 
of scientific forestry were thwarted by variations in topography and natural 
contingencies—“fires, storms, blights, climatic changes, insect populations 
and diseases”—and by humans living nearby who depended on the forest. 
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“Although, like all utopian schemes, it fell well short of attaining its goal, the 
critical fact was that it did partly succeed in stamping the actual forest with 
the imprint of its designs.”28 

Similarly, according to Scott, the state in absolutist France in the seven-
teenth century sought “to extract from its subjects a reliable revenue that 
was more closely tied to their actual capacity to pay.”29 Taxes beyond that 
capacity risked flight, evasion, and even revolt by subjects. However, for tax 
purposes, “local practices of measurement and landholding were ‘illegible’ 
to the state in their raw form. They exhibited a diversity and intricacy that 
reflected a great variety of purely local, not state, interests. That is to say, they 
could not be assimilated into an administrative grid without being either 
transformed or reduced to a convenient, if partly fictional, shorthand.”30 A 
field, for example, might be “a significant source of bedding straw, glean-
ings, rabbits, birds, frogs, and mushrooms” for local users, but it needed to 
be reduced to an administrative shorthand, such as commercial wheat or 
hay, for tax purposes.31 Not surprisingly, “The struggle to establish uniform 
weights and measures and to carry out cadastral mapping of landholdings . . . 
required a large, costly, long-term campaign against determined resistance. 
Resistance came not only from the general population but also from local 
power-holders.  .  .  .”; “The logic behind the required shorthand was pro-
vided, as in scientific forestry, by the material interest of rulers: fiscal receipts, 
military manpower, and state security. . . . Backed by state power through 
records, courts, and ultimately coercion, these state fictions transformed 
the reality they presumed to observe, although never so thoroughly as to 
precisely fit the grid.”32 In conclusion, Scott quoted The Quantifying Spirit 
in the Eighteenth Century: “The need for the increasingly bureaucratic state 
to organize itself and control its resources gave an impulse to the collection 
of vital and other statistics; to forestry and rational agriculture; to surveying 
and exact cartography; and to public hygiene and climatology.”33 But “the 
map is not the territory,” as Alfred Korzybski famously remarked. 

In the twentieth century, these transformative state simplifications com-
bined with other factors to account for such great human tragedies as the 
“Great Leap Forward in China, collectivization in Russia, and compulsory 
villagization in Tanzania, Mozambique, and Ethiopia. . . .”34 As Scott summa-
rized it, “the legibility of a society provides the capacity for large-scale social 
engineering, high-modernist ideology provides the desire, the authoritarian 
state provides the determination to act on that desire, and an incapacitated 
civil society provides the leveled social terrain on which to build.”35 Among 
these factors, the quest for legibility persists in the development of data 
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and models to make the total earth system legible for mandatory climate 
change policies at the national and international levels. However, the power 
to impose such policies from the top down has been lacking so far. The high 
modernist ideology nevertheless persists. “It is best conceived as a strong, 
one might even say muscle-bound, version of the self-confidence about sci-
entific and technical progress, the expansion of production, the growing sat-
isfaction of human needs, the mastery of nature (including human nature), 
and, above all, the rational design of social order commensurate with the 
scientific understanding of natural laws.”36 In Scott’s view, it is a matter of 
ideological faith: “uncritical, unskeptical, and thus unscientifically optimistic 
about the possibilities for the comprehensive planning of human settlement 
and production.”37 Like Rayner and Malone and others in the field of climate 
change, he constructed a case for human institutions, “a case that contrasts 
the fragility of rigid, single-purpose, centralized institutions to the adaptabil-
ity of more flexible, multipurpose, decentralized social forms.”38 In the end, 
Scott found the progenitors of twentieth- century totalitarian plans primarily 
responsible for their failures. They “regarded themselves as far smarter and 
farseeing than they really were and, at the same time, regarded their subjects 
as far more stupid and incompetent than they really were.”39 

Scott’s progenitors can be included among Voltaire’s Bastards, the title 
of a book by John Ralston Saul published in 1993. Saul also constructed the 
relevant past, “clearing away the underbrush to lay bare the obscured overall 
pattern” that is “merely the evolution of the Age of Reason.”40 In Saul’s as-
sessment, the differences between the Enlightenment, Romanticism, Neo-
Classicism, Nihilism, and Modernism, to name just a few, “all blend into 
one another when we stand back far enough to get a good look.” Indeed, we 
“disguise from ourselves the fact that we have taken in that long period but 
one clear step—away, that is, from the divine revelation and absolute power 
of church and state. That very real struggle against superstition and arbitrary 
power was won with the use of reason and scepticism.”41 As the leading 
figure in this struggle Saul celebrated Voltaire, who “had a genius for deflat-
ing the credibility and thus destroying the legitimacy of established power. 
His weapon was words so simple that anyone could understand and repeat 
them.”42 A complicated man, Voltaire aspired to influence ruling elites, first 
at Versailles and then at Sanssouci, but from an early age he courted censure 
with his satirical attacks on the church and the aristocracy. “Having failed to 
influence the monarchs and men of power to whom he had access, Voltaire 
turned towards the citizenry and became the defender of human rights and 
the most ingenious advocate of practical reforms.”43 When Voltaire returned 
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to Paris in triumph in 1778, shortly before his death, all classes in the city 
seemed to use his return “as an excuse to demonstrate that they had been 
converted to the idea of government by a new philosophical coalition of 
reason balanced with humanism.”44 But little more than a decade later, the 
aftermath of the revolution in Paris corroborated Voltaire’s earlier skepti-
cism, expressed in his private letters, about republics.45 In Saul’s assessment, 
“Reason began, abruptly, to separate itself from and to outdistance the other 
more or less recognized human characteristics—spirit, appetite, faith and 
emotion, but also intuition, will and, most importantly, experience. This 
gradual encroachment on the foreground continues today.”46 

Saul traces the separation of reason and humanism back to Machiavelli 
and The Prince in 1513. Machiavelli was the first modern political thinker who 
saw politics as a profession not bound by religious faith. He “was indifferent 
to moral questions. He was a modern courtier in search of employment. 
Vitality, not Virtue, was the characteristic he sought in a political leader. At 
the centre of everything he wrote was the theme of political efficiency.”47 
Machiavelli was followed by Ignatius Loyola, the principal founder of the 
Society of Jesus (commonly called the Jesuits) in 1540. Indeed, “reason was 
stronger in his hands than it had been in those of the [Protestant] reformers. 
What he had created was a flexible, unfettered weapon, free of all obligation 
either to morality or to specific ideas.”48 The pattern as Saul perceived it was 
that “[t]he Inquisitors, Machiavelli, and Loyola were all devoted to a priori 
truths and the service of established power. . . . Out on the cutting edge of 
social and political reform, methodology was becoming a mercenary for 
hire.”49 Though not a Jesuit himself, Cardinal Richelieu, the chief minister 
of the king of France from 1624 to 1642, was influenced by and promoted 
Jesuitical thinking. Richelieu firmly believed in the institution of monarchy 
as a rational system of government that restrained the irrational tenden-
cies of the people, the judiciary, and Parliament.50 Saul characterizes him 
as “the first modern statesman to apply an integrated rational method to 
that new concept—the nation-state” under the absolute formal authority of 
Louis XIII. 51 

The French Revolution replaced Voltaire and others like him with a cyni-
cal new elite, the technocrats, whose absolutist and inaccessible administra-
tive methods divorced from common sense morality conflicted with the 
democratic reflexes of citizens. “The general frustration created by these 
obscure battles produced a new type of leader—the Hero.” Saul posits, “He 
was a facile combination of the democratic and rational approaches—simul-
taneously popular and efficient. He was popular thanks to the combining 
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of the majesty proper to kings with the worship proper to God in order 
to twist public opinion into adulation. He was efficient because his power 
left him free to administer without social constraint.”52 According to Saul, 
“Napoleon was the first and is still the definitive model” of modern absolute 
dictators, combining an emotive personality with efficient methods and ra-
tional argument.53 “Trapped between these technocrats and Heroes were the 
reasonable men who thought of themselves as true men of reason—men who 
held firmly to their common sense morality.” Thomas Jefferson is one such 
model, among others.54 In Saul’s judgment, “The host of those who served 
the good cause, and still serve . . . is legion. But they are not the ones who 
have defined the main line of rule, fighting a rearguard action in defence of 
humanism.”55 He concluded that the legacy of this evolution in our time is 
“a system determined to apply a kind of clean, unemotional logic to every 
decision, and this to the point that the dictatorship of the absolute monarchs 
has been replaced by that of reason.”56

In recent decades, “Robert McNamara is the individual who most dra-
matically fits the role of the man of reason in flamboyant decline.” Mc-
Namara brought modern methods of rational management from the Ford 
Motor Company to the public sector as Secretary of Defense beginning in 
1961 and as president of the World Bank from 1969 to 1981. Saul’s sketch of 
McNamara is tragic: “He is a man who believes in the forces of light and 
darkness. A man of honour. He resigned as Johnson’s secretary of defense 
because he felt the Vietnam War was spinning out of control. As head of 
the World Bank, he attempted to save a desperate Third World by sending 
a flood of money in its direction. He believes that the application of reason, 
logic and efficiency will necessarily produce good. And yet his actions have 
resulted in uncontrollable disasters from which the West has still not re-
covered.”57 For example, his rationalization of officer training “changed the 
motivation of officers from self-sacrifice to self-interests. . . . Getting killed, 
after all, is not logical, rational, or efficient or what a businessman would per-
ceive as being in his rational self-interest.” His decision “to limit arms costs 
by producing larger runs of each weapon and selling the surplus abroad” 
contributed to “the largest arms market in the history of the world which,” 
Saul claims, “is now the largest market of any kind anywhere in the world 
economy.”58 To translate American nuclear superiority into usable military 
power, Mc Namara helped impose the Flexible Response strategy on NATO 
allies. Among other un intended consequences, this increased the risk of all-
out nuclear war initiated by the use of small nuclear weapons in Europe, and 
it undermined European confidence in American leadership.59
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Saul considered McNamara a product of his time; he rose to elite posi-
tions because he conformed to the dictatorship of reason.60 His character-
ization of the modern man of reason provides some insight into persistence 
of the pattern.

The movement of history is the great enemy of someone like McNamara. 
History is linear memory and, as such, beyond organization and indifferent 
to reason. The characteristic common to the modern man of reason is this 
loss of memory; lost or rather, denied as an uncontrollable element. And if it 
must be remembered, then that evocation of real events is always presented 
as either quaint or dangerous. The past, when it involves a failed system, 
disappears from the mind. The past is always ad hoc. The future is always 
optimistic, because it is available for unencumbered sloganeering. And the 
present lies helpless beneath his feet, just begging to be managed.61 

When the past disappears from the mind, the feedback and appraisal neces-
sary for adaptation to differences or changes in circumstances is missing or 
denied. The problem is compounded by denial of internal contradictions and 
the suppression of outside dissent. In a technocracy, “Opposition becomes a 
refusal to participate in the process. It is irrational. And this trivialization of 
those who criticize or say no from outside the power structure applies not 
only to politics but to all organizations.”62 Thus, not surprisingly, “Successive 
absolute solutions are provided for major public problems and then slip away 
without our consciously registering their failure.”63 This makes it difficult to 
hold authorities and experts accountable for their actions. In short, “Our 
society contains no method of serious self-criticism for the simple reason 
that it is now a self-justifying system which generates its own logic.”64

Saul provided his own summary: “At the heart of our problem lies the 
belief in the idea of single, all-purpose elites using a single all-purpose meth-
odology. We have developed this in search of a social cohesion based on 
reason. Certainly, there is [also] an essential need to find common ground 
on which an integrated moral view can be built. Without that, society can’t 
function.”65 As an example of “a relatively integrated moral outlook” for 
a healthy Western civilization, Saul suggested “agreement on democratic 
principles” to bring “a myriad of ideas and methods . . . face to face. Through 
civilized conflict the society’s assumed moral correctness is constantly tested. 
This tension—emotional, intellectual, moral—is what advances the society. 
These contradictions are what make democracy work, but they also create 
technological advance.”66 Without a working democracy, the appearance of 
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contradictions may be abolished by a single elite with a single method. In 
addition, Saul suggested we might learn from history and historical figures. 
“Somehow we must do today what Voltaire once did—scratch away the ve-
neer in order to get at the basic foundations. We must rediscover how to 
ask simple questions about ourselves.”67 For those of us dissatisfied with the 
outcomes of climate policies to date, one simple question is “What can be 
done differently and better?” For Thomas Jefferson and philosophers of the 
eighteenth century, “Analysis was a means for hunting out falsehood and 
superstition. But a clear, practical line back into past experience was the 
foundation upon which the rational man was to base his abstract examina-
tion. . . . Jefferson . . . came back again and again to an analytical and scientific 
approach based upon a full and conscious assumption of the past.”68 The 
education and encouragement of elites competent to do this “will differ from 
country to country. The same is true for basic, general education. There is 
no need to search for global solutions, apart from an absolute necessity to 
destroy the idea that such things exist.”69 

High Modern Era

In parallel with developments in Europe, Frederick Winslow Taylor extended 
the viewpoint of Seeing Like a State to the industrial workplace in the United 
States, employed the dehumanizing logic of Voltaire’s Bastards to maximize 
prosperity and efficiency, and justified the intended outcomes as good for 
workmen whether they liked it or not. Taylor formally introduced American 
engineers to scientific management in 1895 and published The Principles of 
Scientific Management in 1911. Consider his abbreviated synopsis of “the four 
great underlying principles of scientific management: First. The development 
of a true science. Second. The scientific selection of the workman. Third. His 
scientific education and development. Fourth. Intimate friendly cooperation 
between the management and the men.”70 The development of a true science 
assumed that “the one best way” exists: “[I]n each element of each trade 
there is always one method and one implement which is quicker and better 
than any of the rest.”71 Finding it was the task of managers who assumed “the 
burden of gathering together all of the traditional knowledge which in the 
past has been possessed by the workmen and then of classifying, tabulating, 
and reducing this knowledge to rules, laws, and formulae. . . .”72 Workmen 
were incompetent in this regard: “[T]he science which underlies each act of 
each workman is so great and amounts to so much that the workman who is 
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best suited to actually doing the work is incapable of fully understanding this 
science, without the guidance and help of those who are working with or over 
him, either through lack of education or through insufficient mental capacity.” 
Consequently, “to work according to scientific laws, the management must 
take over and perform much of the work which is now left to the men. . . .”73 
The fourth principle glossed over differences in the interests of management 
and the men. So did the “very foundation” of scientific management, “the 
firm conviction that the true interests of the two are one and the same. . . .”74 
But Taylor indirectly acknowledged different interests, and possible resistance 
based on them, in his emphasis on enforcement: “It is only through enforced 
standardization of methods, enforced adoption of the best implements and 
working conditions, and enforced cooperation that this faster work can be 
assured. And the duty of enforcing the adoption of standards and of enforcing 
this cooperation rests with the management alone.”75

Taylorism and related forms of scientific management worked well 
enough by their own standards to diffuse throughout the industrial world 
in the twentieth century. Scott noted that a Taylorized factory “was often re-
markably efficient, as in the early Ford plants; it was always, however, a great 
boon to control and profit.”76 It was nevertheless incomplete: “No Taylorist 
factory can sustain production without the unplanned improvisations of an 
experienced workforce.”77 For Scott it was remarkable that “educated elites 
who were otherwise poles apart politically” accepted scientific management. 
Evidently, “The vision of society in which social conflict was eliminated in 
favor of technological and scientific imperatives could embrace liberal, so-
cialist, authoritarian, and even communist and fascist solutions.”78 Similarly, 
Saul noted that “it would be foolish to deny that Taylorism played a major 
role in early-twentieth-century industrial advances.”79 Moreover, Taylor-
ism diffused across conventional boundaries as it was refined through the 
century. “Directly or indirectly Taylorism has dominated business school 
methodology and changed business structures around the world. But it was 
also adopted in varying forms by both the Soviet and the Nazi regimes. . . . 
However, the astonishing thing about scientific management is that it has 
never gone wrong by its own standards. It has simply been more or less con-
trolled by different civilizations.”80 Judith Merkle summed up the politics: 
“Scientific Management, translated into politics, advocated the development 
of the state as an organ of national planning and allocation according to a 
rationally derived system of priorities; it glorified a monolithic rational-
technical order in place of the weak democratic forum that compromised 
among the interests of power groups.”81 
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But the deprivations imposed by scientific management call its continued 
dominance of the modern era into question. Consider, for example, Vaclav 
Havel, the Czech statesman and playwright writing in 1992, shortly after 
the collapse of the Soviet bloc. “The modern era has been dominated by 
the culminating belief, expressed in different forms, that the world—and 
Being as such—is a wholly knowable system governed by a finite number of 
universal laws that man can grasp and rationally direct for his own benefit. 
. . . Communism was the perverse extreme of this trend. It was an attempt, 
on the basis of a few propositions masquerading as the only scientific truth, 
to organize all of life according to a single model, and to subject it to central 
planning and control regardless of whether or not that was what life wanted.” 
Communism was defeated “by life, by the human spirit, by conscience, by 
the resistance of Being and man to manipulation. It was defeated by a re-
volt of color, authenticity, history in all its variety and human individuality 
against imprisonment within a uniform ideology.” This defeat undermined 
the ideological foundations of the modern era according to Havel: “The 
fall of Communism can be regarded as a sign that modern thought . . . has 
come to a final crisis. .  .  . It is a signal that the era of arrogant, absolutist 
reason is drawing to a close. . .  .” In this opening, Havel endorsed among 
other alternatives a search for “new scientific recipes, new ideologies, new 
control systems, new institutions, new instruments to eliminate the dread-
ful consequences” caused by previous ones. He also called for rehabilitation 
of “faith in the importance of particular measures that do not aspire to be a 
universal key to salvation. . . . We must see the pluralism of the world, and 
not bind it by seeking common denominators or reducing everything to a 
single common equation.”82 

Whether its “final crisis” is under way, scientific management continues 
to evolve amid increasing numbers of emerging alternatives that bear a fam-
ily resemblance to adaptive governance. As noted in Chapter 1, this pattern 
has been documented in connection with natural resource policy in the 
American West.83 We documented the pattern in connection with the cli-
mate change regime in Chapter 2 and on a local scale in Barrow in Chapter 
3. William Easterly, former senior research economist at the World Bank for 
16 years, documented a similar pattern in connection with the international 
development policies of the West since World War II. In The White Man’s 
Burden (2006), Easterly described the Planners’ approach prevalent in the 
tradition of scientific management: “Setting a beautiful goal such as mak-
ing poverty history, the Planners’ approach then tries to design the ideal aid 
agencies, administrative plans, and financial resources to do the job.” His 
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characterization of the results, while oversimplified, merits consideration as 
a critique of conventional wisdom: “Sixty years of countless reform schemes 
to aid agencies and dozens of different plans, and $2.3 trillion later, the aid 
industry is still failing to reach the beautiful goal. The evidence points to 
an unpopular conclusion: Big Plans will always fail to reach the beautiful 
goal.”84 He contrasted the Planners with the Searchers, who are “agents for 
change in the alternative approach.” In this approach, “A Searcher hopes to 
find answers to individual problems only by trial and error experimentation.” 
The Planners and Searchers are best understood as ideal types, oversimpli-
fied by design.85 

Easterly put differences between them in historical context: “The debate 
between Planners and Searchers in Western assistance is the latest in a long-
standing philosophical divide in Western intellectual history about social 
change. . . . Karl Popper described it eloquently as ‘utopian social engineer-
ing’ versus piecemeal democratic reform. This is pretty much the same divide 
as the one Edmund Burke described in the late eighteenth century as ‘revo-
lution’ versus ‘reform’ (the French Revolution was a bloody experiment in 
utopian social engineering).” Like Scott, he found utopian social engineering 
schemes “in such diverse contexts as compulsory resettlement of Tanzani-
ans into state villages and Communist five-year plans to industrialize in the 
Soviet Union and Eastern Europe.” He also found them in “shock therapy” 
instead of gradualism in the transition from communism to capitalism in the 
former Soviet bloc; in comprehensive “structural adjustment” reforms in Af-
rica and Latin America required by the International Monetary Fund and the 
World Bank beginning in the 1980s; and in the UN’s well-intentioned Mil-
lennium Project, the current Big Push to end world poverty, which “shows all 
the pretensions of utopian social engineering.”86 Meanwhile, “Some success 
stories show that aid agencies can make progress on [local] problems. . . . Aid 
agencies could do much more on these problems if they were not diverting 
their energies to utopian Plans and were accountable for tasks such as getting 
food, roads, water, sanitation, and medicines to the poor.”87

Community Development

In the postwar period many Searchers’ initiatives consistent with adaptive 
governance have emerged and realized enough progress to serve as mod-
els. One of the earliest was the Cornell–Peru Project in Vicos, led by Allan 
Holmberg and his team of anthropologists from Cornell University, which 
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coincided with the initial Big Push in the 1950s. The story can be told in some 
detail because it has been well documented. It is worth telling to surface the 
complexities that lie beneath general suggestions or principles, including 
Easterly’s, that share a family resemblance with adaptive governance. The 
 Vicos experience and generalizations based on experiences like it can be used 
to inform next steps in adaptive governance for climate change. Others have 
also reframed climate change as a matter of community development.88

In the early 1950s, Vicos was a typical hacienda in the remote highlands 
of Peru and home to about 1,700 people. Variously called serfs, peons, peas-
ants, and Indians, the Vicosinos (or “people of Vicos”) were impoverished, 
malnourished, and powerless, obligated to work collectively on hacienda 
lands three days per household per week in addition to separate cultivation 
of small subsistence plots. Since 1594 the hacienda’s absentee landlord was 
The Public Benefit Society of Huaraz, which leased Vicos to a patron “who 
held absolute control over the peons, giving or denying them permission to 
travel to market or elsewhere in search of paid employment, seek education 
or even to get married. . . . If asked, the people of Vicos described themselves 
as slaves, owned by the landlords.”89 Then the patron’s payments on a 10-year 
lease lapsed. The Cornell team took over the remaining five years of the lease 
on the first day of 1952, with prior approval of the Peruvian government’s In-
dian Institute. Mario Vázquez, a Peruvian anthropologist, had prepared the 
way through earlier field research in Vicos as part of Cornell’s comparative 
study of modernization of peasant societies. In several months of prepara-
tion for the takeover, the project made plans to advance the human dignity 
of the Vicosinos.90 Holmberg later wrote, “In designing our program and a 
method of strategic intervention, we were very much aware of two, among 
many, guiding principles stemming from anthropological research: first, in-
novations are most likely to be accepted in those aspects of culture in which 
people themselves feel the greatest deprivations; and second, an integrated 
or contextual approach to value-institutional development is usually more 
lasting and less conflict-producing than a piecemeal one.”91 The contextual 
approach took into account interconnections among power and seven other 
values—and thereby avoided reduction of the project’s ends to any single 
target, or the project’s means to any single intervention. 

The initial goals specifying what was meant by human dignity in each of 
the eight value categories guided the project throughout its history.92 How-
ever, as team member Paul Doughty explained, the “initial strategy . . . was 
only a starting point in terms of the actual steps and actions which evolved 
as all parties to the project gained experience.”93 Using Vázquez’s research, 
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the project focused rather quickly on addressing major deprivations felt by 
the Vicosinos. One was the “obligation of the Indian households to supply 
the extra, free services (such as swineherds and cooks) to the manor.”94 The 
project abolished this obligation, and then paid volunteers to perform the 
services as needed. The project also reimbursed each serf for back pay owed 
by the previous patron; the cost, roughly 3 cents per week over the previ-
ous three years, was deducted from the project’s payment for transfer of 
the lease. “Through such small but immediately reinforcing interventions, 
a solid base for positive relations with members of the community was first 
established.”95 It helped that Vázquez already was known and trusted by 
nearly every Vicosino. No doubt other project personnel also helped: “From 
the very beginning, for example, an equality of salutation was introduced in 
all dealings with the Vicosinos; they were invited to sit down at the tables 
with us; no segregation was allowed at public affairs; Project personnel lived 
in Indian houses.”96 

Meanwhile, the onset of the project “coincided with a failure of the potato 
harvest of both the Patron and the serf community due to a blight which had 
attacked the crop. The poor of the community were literally starving, and 
even the rich were feeling the pinch. Complaints about the theft of animals 
and food were rife.”97 Having funds for research only, not capital invest-
ments, the project relied on available resources. “The principal resources 
. . . were the labor of the Indian community and the lands which had been 
formerly farmed by the overlord. By employing this labor to farm these lands 
by modern methods (the introduction of fertilizer, good seed, pesticides, 
proper row spacing, etc.), and by growing marketable food crops, capital 
was accumulated for enlarging the wealth base. Returns from these lands, 
instead of being removed from the community, as was the case under the 
traditional system, were plowed back into the experiment to foment further 
progress toward our goals.”98 Further progress included the development of 
educational facilities and new skills in the population in addition to increases 
in agricultural productivity. “At the same time, new techniques of potato 
production and other food crops, first demonstrated on Project lands, were 
introduced to the Indian households which, within a couple of years, gave 
a sharp boost to the Indian community. In short,” according to Holmberg, 
“by 1957, when Cornell’s lease on the land expired, a fairly solid economic 
underpinning for the whole operation had been established, and the goal of 
enlarging the wealth base had been accomplished.”99 The Vicos community 
took over payments on the lease in 1957.
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To initiate the devolution of power, the project from the outset reversed 
past policies by meeting with leaders of the traditional governing body, en-
couraging their participation, and listening to them. At the same time, the 
weekly gathering of serfs to issue work orders also became a forum where 
they were advised of project activities and encouraged to offer their views. 
“In the first five years of the Project . . . decision-making and other skills had 
developed to the point where responsibility for running the affairs of the 
community was largely in indigenous hands.”100 In mid-1956, project staff 
consulted Vicosinos, individually and in groups, “about what they wished 
for the future of Vicos upon the conclusion of the university’s rental con-
tract. The opinion of the majority was to purchase the manor, and, to this 
end, they suggested collective work on the manor lands with the proceeds 
of this labor going to pay the cost of the purchase.”101 To organize the effort, 
a community council was established with elected representatives from 10 
geographic zones corresponding to the population centers. After the first 
elections in October 1956, council officers with outside help obtained a reso-
lution from the government authorizing purchase or expropriation of the 
manor. This initiated “a long and sterile struggle . . . between the Vicosinos 
and the Public Benefit Society of Huaraz, owner of the manor. . . . In this 
period of uncertainty and struggle, the people of Vicos became more united 
and cohesive behind their elected representatives.” Also in this period, “the 
Vicosinos were aided and protected by a ‘power umbrella’ consisting of the 
Cornell Peru Project and the Peruvian Indian Institute.”102 Assisted by the 
U.S. ambassador to Peru and Ted Kennedy, they opened serious negotiations 
in the summer of 1961 on a purchase price and persuaded the government 
to approve the sale. On July 13, 1962, the Vicosinos purchased the hacienda 
and their freedom with the fruits of their own labor.103 Thus, a decade after 
the Cornell–Peru Project began, the Vicosinos were governing and sustain-
ing their own process of development as part of modern Peru. No longer 
needed, all personnel of the Cornell–Peru Project had left Vicos by the end 
of 1963 and returned from time to time only to see how the Vicosinos were 
doing and to renew acquaintances. 

Success in Vicos activated interests in diffusion and scaling up but also 
incited opposition. “As Vicosinos mastered modern techniques, for example, 
they were approached by their Mestizo compatriots in the surrounding area, 
seeking advice on how to improve their own crops.”104 As word spread to 
every officially registered indigenous community, “the project was besieged 
by community delegations to its Lima office and multi-page letters written 
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in elementary Spanish arrived recounting abuses and requesting project as-
sistance, to ‘do what you did in Vicos.’ ” At the same time, publicity about 
the progress of Vicosinos and their efforts to purchase the manor activated 
opposition from local landowners, who found it “inconceivable .  .  . that 
such a property might be sold back to the indigenous inhabitants.” They 
employed many legal and political means to block the sale, and repressed—
sometimes violently—other indigenous inhabitants who wanted to be like 
Vicos.105 The influence of Vicos from the bottom up depended on shifts in 
national politics that opened windows of opportunities for supporters at 
higher levels. Inspired by Vicos, two ministries of the Peruvian government 
established a program in 1957 to adapt the approach elsewhere.106 In Au-
gust 1969, Vázquez was recruited by the new military junta. “With extensive 
powers he was able to implement, on a national scale, many of the kinds of 
measures tested and proved during the Vicos experiment toward develop-
ing a prototype for improving peasant life by increasing the peasant share 
of power.”107 But such reforms were not necessarily lasting, and opponents 
somehow restricted the influence of the Vicos experience on international 
development policies. Nevertheless, the Vicosinos have sustained their own 
process of empowerment and development. They are much better off than 
they were in all value categories, as documented by Doughty in a return visit 
to Vicos in July 1997.108 

For Holmberg in 1970, “The major lesson of Vicos, for Peru as a whole, 
is that its serf and suppressed peasant populations, once freed and given 
encouragement, technical assistance, and learning, can pull themselves up by 
their own bootstraps and become productive citizens of the nation. The Vicos 
experience also proved that this development did not require, in essence, vast 
investments of capital from outside sources.”109 Doughty supplied the details: 
“With the continuous involvement of the people, the ‘hands-on’ research-
and-development strategy that coordinated the efforts of various agencies 
and experts already assigned to such tasks, the final costs of the project (an 
estimated $711,000 or about $35.00 per capita per year) were modest when 
compared to the large-scale ‘trickle-down’ development schemes so much 
in favor, with per capita expenditures many times that amount.”110 Holm-
berg concluded that the Vicos experience “showed that with the appropriate 
opening of opportunity and strategic intervention from the outside (particu-
larly technical assistance), such an impoverished and exploited community 
as the serfs of Vicos could actually finance, to a large degree, the changes 
necessary to provide for a greater sharing of human values. The element of 
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power proved to be the key that permitted the Cornell Peru Project to open 
the door to change; the devolution of power to the people of Vicos proved 
to be the mechanism which made the new system viable.”111 Harold Lasswell 
affirmed power as the key to success. He noted that the supporting coalition 
did not include every peasant, scientist, or politician, but only “those with 
a self-commitment to human dignity. .  .  . [They were] self-selected on an 
informal basis.”112 Self-selection is an important insight into the transfer-
ability of the Vicos strategy and adaptive governance. 

Similarly, the Inter-American Foundation has emphasized the devolu-
tion of power. With appropriations from the U.S. Congress, it has funded 
a few dozen proposals for grassroots development each year for more than 
30 years. According to IAF Vice President Patrick Breslin, these projects 
“are conceived and managed by local people trying to solve their own com-
munity’s problems, not by outsiders who decide that what is needed is fam-
ily planning or education or hydroelectric dams or health care or farm-to-
market roads or any of the other magic-bullet ideas that have surfaced and 
sunk in the last half century.”113 It is not that any of these ideas is inherently 
wrong. “What is wrong is assuming that you can change one factor in a 
complex system and then predict the outcome. . . . Over and over, ambitious 
development schemes are planned with impressive internal coherence, and 
then imposed from the top down on a complex human system.”114 But the 
results are seldom predicted or controlled for reasons that Breslin found 
articulated in scientific studies of chaos and complexity: Because “it’s ef-
fectively impossible to cover every conceivable situation, top-down systems 
are forever running into combinations of events they don’t know how to 
handle. .  .  .”115 In contrast, IAF’s grassroots development approach “relies 
more on the capacity of poor people to understand their own problems and 
craft their own solutions—often in dialogue with local technicians—than it 
relies on projects designed from the outside.”116 

In Breslin’s judgment, the failures of top-down development projects 
stemmed from linear and mechanistic thinking about human society pow-
erfully shaped by the metaphor of Newtonian physics. He asked, “What 
would a nonlinear development model look like? Metaphors from chaos 
and complexity studies suggest that it would look very much like what we 
call grassroots, participatory, bottom-up development.”117 Breslin never-
theless insisted, “This contrary approach to development was shaped not 
by an intellectual paradigm, but by experience.”118 He outlined what top-
down development policy would look like if we stopped thinking in linear 
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and mechanical terms and took post-Newtonian scientific metaphors more 
seriously:

■ “[O]ne of the first things to disappear would be the illusion of control 
inherent in projects designed from the top down.”

■ “[P]ower must be ceded and dispersed downwards to permit adaptive 
behavior and the emergence of new patterns.” 

■ “Projects would be smaller . . . and more numerous. . . . The individuality 
and uniqueness of projects would be recognized.”

■ “Goals would be clear, but the focus would be much broader than the 
scorecard or checklist marking their attainment.”

■ “Evaluation would become less a measurement of progress toward exter-
nally set goals and more of a feedback mechanism into a human group’s 
evolution.”

■ “Development workers would necessarily spend more time out of their 
offices and move closer to the grassroots.” They would stick around long 
enough to see their mistakes.

■ “Development workers .  .  . would become facilitators, enabling repre-
sentatives of other communities to visit and see first hand what in the 
successful project they would wish to replicate.”119

All of this is consistent with adaptive governance as we conceive it. Bres-
lin reassured those involved in conventional approaches to development 
that “moving resources to a nonlinear model would not mean the end of 
government-to-government, or international bank-to-government, foreign 
assistance.”120 Assistance based on the linear model, such as a vaccination 
program, is often appropriate. Grassroots development, like adaptive gov-
ernance, is a matter of opening the established frame, not throwing it away. 
Breslin also projected that the evolution and diffusion of IAF’s grassroots 
development approach along these lines would counter “the tendency to 
blame failed development efforts on the ‘target population’s supposedly in-
ferior culture.’ ” That can happen when the population’s preferred roles differ 
from roles imposed by outsiders. “Grassroots experience, on the other hand, 
teaches that often it is precisely the values of the local culture that drive suc-
cessful projects.”121 

Poor people have been key figures in other development strategies 
adapted to their needs by outside aid workers through direct and sustained 
contacts on the ground. William Easterly, the former World Bank econo-
mist, has concluded, “Only the self-reliant efforts of poor people and poor 
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societies themselves can end poverty, borrowing ideas and institutions from 
the West when it suits them to do so. But aid that concentrates on feasible 
tasks will alleviate the sufferings of many desperate people in the mean-
time.”122 As a consultant to the World Bank, Frank Penna organized poor 
musicians in Senegal and helped them secure royalties from commercial 
performances of their recordings, reduce piracy of their recordings, and 
participate in the government’s application for a World Bank loan. He has 
diffused and adapted this model to other forms of intellectual property and 
to other countries within and outside Africa.123 Working for UN Habitat’s 
Urban Rehabilitation Project, Samantha Reynolds organized neighborhood 
women in Mazar-i-Sharif in northern Afghanistan to parlay their traditional 
skills of weaving, tailoring, embroidery, and hairstyling into a series of small 
businesses that helped support a community meeting place, literacy courses, 
a playground and kindergarten, and eventually led to an elected council 
for neighborhood governance. This model was diffused, adapted to other 
neighborhoods in Mazar at their request, and scaled up to include other 
communities in Afghanistan. Afghanis sustained it by going underground 
when the Taliban took over and aid workers were forced out in September 
1997. Afghanis advocated this model in negotiation of the Bonn Agreement 
after the end of Taliban rule late in 2001.124 Similarly, Paul Polak, a psychia-
trist and entrepreneur who founded International Development Enterprises 
(IDE) in 1981, insisted that “making it possible for very poor people to invest 
their own time and money in attractive, affordable opportunities to increase 
their income is the only realistic path out of poverty for most of them.”125 
Polak claimed that “IDE has already sold more than 2 million treadle pumps 
to dollar-a-day families, increasing their net annual income by more than 
200 million dollars a year and creating a multiplier effect on poor villages 
of at least $500 million a year.”126 

Thus, multiple strategies for community-based development have 
adapted to differences and changes in context, but nevertheless share a family 
resemblance.127 For those interested in mainstreaming responses to climate 
change as a matter of community development, three additional lessons are 
worth emphasizing. First, outside assistance is most likely to be accepted, 
and to leverage needed local resources, when it addresses specific depriva-
tions experienced by people on the ground. Second, outside assistance that 
improves one value outcome is more likely to have lasting effects if inte-
grated with improvements in other value outcomes in the same community. 
Each improvement can increase the resources available to invest in the next 
step in a self-sustaining process. Third, progress in the development of one 
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community tends to activate interests in scaling up the model by diffus-
ing and adapting it in other communities. These interests, however, may be 
blocked by special interests defending the status quo. The first two lessons 
were known well enough to plan the Cornell–Peru Project more than a half- 
century ago. All three lessons were corroborated by subsequent experience 
in Vicos. Since then, such lessons have been rediscovered time and again 
to remedy problems arising from scientific management in various forms. 
The problem is not lack of general knowledge about what works and what 
does not. Allowing for exceptions, the problem is an apparent inability to 
apply in specific contexts existing knowledge that lies outside the established 
frame of reference. 

Possible Futures

In conclusion, we turn briefly to the possible futures of community-based 
initiatives consistent with adaptive governance and of business as usual in 
the tradition of scientific management. Of course these do not exhaust the 
possible futures of responses to climate change, but they do help clarify 
important individual choices and collective decisions that will be made in 
the years ahead. We can be brief because there are no observations on the 
future, only projections based on the relevant past the underlying dynam-
ics. Outcomes will be subject to many interacting contingencies; the most 
important of these for minimizing net losses from climate change are human 
choices and decisions.

Community-Based Initiatives

The basic trend toward adaptive governance consists of the rise of commu-
nity-based initiatives in favorable circumstances here and there. Some have 
made considerable progress, and some have not, according to outcomes as-
sessments that are interim, not final: Documentation is limited in most cases, 
and development in response to climate change (or any other challenge) is an 
open-ended process. In this book relatively successful cases of adaptation are 
represented by Tsho Rolpa in Nepal, Sisimiut in west Greenland, the Pacific 
islands assisted by PEAC, Melbourne in Australia, and distributed policies in 
Barrow, Alaska. Relatively successful cases of mitigation are represented by 
Ashton Hayes in the United Kingdom, Samsø in Denmark, Toronto, Portland 
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and other cities affiliated with ICLEI, as well as California and other states. 
These cases represent only a small fraction of the trend. Recall that 546 local 
governments were involved in ICLEI’s Cities for Climate Protection proj-
ect in 2006. And each year thousands of local communities must respond, 
adaptively or not, to losses from extreme weather. Much of the available 
experience lies below thresholds of national and international attention and 
remains undocumented. The exceptions tend to be presented as stand-alone 
cases, not part of a larger pattern, even if general lessons are drawn.128 

The trend also includes the organization of overlapping networks of 
community-based initiatives. As noted in Chapter 2, ICLEI is the oldest and 
largest network focused on climate change mitigation, and it includes several 
affiliated networks. The nine RISA programs and the Alaska Native villages 
vulnerable to coastal erosion and flooding are at least potential networks fo-
cused on climate change adaptation. As an illustration of the many networks 
being formed worldwide, Box 5.1 lists 10 additional networks focused mostly 
on adaptation. The first, the Urban Leaders Adaptation Initiative, recently 
reported premises, processes, and lessons quite consistent with adaptive gov-
ernance as we understand it.129 Its experience corroborates our point that 
context matters: “Each of the 10 Urban Leaders partners started with differ-
ent resources and histories of climate change action, and are in various stages 
of development and implementation of adaptation strategies. . . . Despite the 
similarities, each partner city or county has exemplified unique planning 
and implementation strategies and approaches.”130 Both within and between 
networks of community-based initiatives, there is no single formula, no “one 
best way,” that can accommodate all significant differences. Outcomes are 
contingent on the interaction of many factors in each context. 

The underlying dynamics in the cases we have examined help clarify 
possible futures for adaptive governance. Within the constraints of avail-
able information, it appears that leaders in each community-based initiative 
have been motivated by deprivations (including missed opportunities) with 
respect to existing interests. For climate change activists, those interests typi-
cally include averting adverse impacts expected from climate change in the 
near term or the long term, taking the moral high ground on behalf of the 
local if not global environment, and other interests more broadly shared 
within the community. The more broadly shared interests sometimes include 
preventing further loss of life and limb, property, and other things of value 
in the aftermath of damaging storms, floods, fires, and droughts, and “no 
regrets” interests relatively independent of climate change that are even more 
broadly shared—for example, providing more local jobs, profiting from local 
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This is an illustrative rather than exhaus-
tive list of recent initiatives in organizing 
networks in response to climate change. 

The Urban Leaders Adaptation Initia-
tive at the Center for Clean Air Policy is a 
partnership with Chicago, King County, 
Los Angeles, Miami–Dade County, 
 Milwaukee, Nassau County, Phoenix, 
San Francisco, and Toronto formed in 
2006 to assist in mainstreaming local 
climate change resilience strategies, dis-
seminating information on what works 
locally, and developing recommenda-
tions for state and national governments 
to support local adaptation efforts. 

The Clinton Climate Initiative is 
helping 40 of the world's largest cities 
develop and implement large-scale 
projects to modify existing buildings, 
transit systems, lighting, and waste 
management to reduce energy use and 
greenhouse gas emissions. For example, 
CCI has negotiated discounted pric-
ing agreements with manufacturers of 
energy-efficient products. 

The Urban Climate Change Research 
Network, formed in 2007 at the time of 
the C40 Large Cities Climate Summit, 
plans an assessment report in 2009 to 
cover both the state-of-knowledge and 
the state-of-action mitigation and adap-
tation in cities and to highlight the role 
of communities in cities with vulnerable 
populations as participants in formulat-
ing responses.

The National Indigenous Climate 
Change Working Group was formed by 
indigenous Australians to clarify their 
aspirations for inclusion in national 
climate change policies. The group 
seeks intelligence and support from 
corporations, government, and research 
institutions and is working toward 
commissioning pilot projects in selected 
communities. 

Many Strong Voices is a community-
based collaborative promoting the 
sustainability of coastal communities in 
the Arctic and small island developing 
states in response to climate change. The 

Box 5.1. Organizing Networks: 10 Recent Initiatives

investments, reducing energy costs, increasing energy self-sufficiency, work-
ing together as a community, and gaining respect and recognition. 

At the outset, leaders tend to rely primarily on such intangible resources 
as trust, respect, skill in interpersonal relations, and knowledge of the par-
ticular community; the political support, funds, and other resources needed 
to implement specific projects typically come later. Their task is to orga-
nize community members by discovering through personal interactions the 
shared interests that might support projects to reduce losses from climate 
change. Shared interests in turn provide the basis for identifying with the 
community effort and accepting some near-term sacrifices on its behalf to 
realize larger rewards later on. That can lead to consensus and action on spe-
cific projects, but, of course, there is no guarantee of success. Much depends 
on whether a project is designed and implemented well enough to succeed, 
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whether failed projects are terminated to free up resources for creative policy 
alternatives, and whether successful projects capitalize on opportunities to 
augment the resources available for new initiatives. Many factors can be the 
one critical factor limiting or killing an initiative. Doing all of them well 
enough to sustain progress cannot be a prerequisite for action; no one ever 
knows enough at the outset. Realistically, sustained progress can only be the 
outcome of a series of interactions in which leaders often become followers, 
and vice versa, on various parts of the collective effort. All of this has been 
done at the local level, where it is much easier to do than at regional, national, 
and global levels. Harvesting experience from more cases, particularly suc-
cesses, is a major research priority for improving success rates.

When they become aware of their shared interests, leaders of community-
based initiatives or their partners tend to organize networks. One shared 

five-year action plan includes compara-
tive case studies, outreach for training, 
networking and fundraising, and the 
development of strategies to influence 
decision makers. 

The Climate Witness Program of the 
World Wildlife Fund collects observa-
tions of climate change based on indig-
enous knowledge to support adaptations. 
In response to such observations, the 
WWF in partnership with the Fiji gov-
ernment and a Japanese charity sent wa-
ter tanks to Kabara Island, Fiji, to  mitigate 
freshwater shortages in March 2006.

The Community Based Adaptation 
Exchange supports the exchange of in-
formation on community-based climate 
adaptation in the United Kingdom, pro-
duced by the Institute of Development 
Studies and the International Institute 
for Environment and Development. 

Transition Towns, begun in Ireland 
and the United Kingdom, is a loose, 
mostly online affiliation of community 
organizations in 14 countries address-

ing climate change and peak oil issues. 
The nonprofit Transition Network Ltd. 
supports them.

The Global Climate Change Collab-
orative (G3C), initiated by the MIT–
U.S. Geological Survey Science Impact 
Collaborative (MUSIC) “is a network 
of institutions around the world that 
conduct action research projects to help 
communities, planners, and policy mak-
ers develop adaptive management and 
adaptive governance processes to pre-
pare for the impacts of climate change.” 
(http://web.mit.edu/dusp/epp/music/
G3C/index.html)

World Wide Views on Global Warm-
ing, initiated by The Danish Board of 
Technology and The Danish Cultural 
Institute, is a project to organize citizens 
around the world to contribute their 
views on issues to be addressed by nego-
tiations of the Conference of the Parties 
to the UNFCCC meeting in Copen-
hagen in December 2009. (http://www.
wwviews.org/) 
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interest is swapping experience on what has worked and what has not, both 
on the ground in their own communities and in their interactions with of-
ficials at higher levels. Each community could use a handful of field-tested 
models relevant to its own circumstances to consider for possible adaptation. 
But each also should be aware of what has not worked, to avoid replication 
without modification. Another shared interest is seeking external resources 
to support what works on the ground, by informing and lobbying higher-
level officials willing and able to help. Leaders can expect to meet more of 
their common needs for external resources by working together than sepa-
rately. Finally, harvesting experience from existing climate change networks 
to identify and correct malfunctions is a major research priority. Aside from 
improving success rates among community-based initiatives, such research 
can help scale up successful initiatives to make significant reductions in 
net losses from climate change on larger scales, at regional, national, and 
international levels. 

If this understanding of the dynamics is approximately correct, then re-
cent developments seem more likely to change the mix of motivations and 
opportunities that have sustained the trend toward adaptive governance than 
to reverse it. The economic recession that took hold in the United States in 
late 2007 and rippled around the world in 2008 tends to further subordi-
nate climate change interests to economic interests for most people. But for 
climate change activists at all levels, it provides additional opportunities to 
reduce greenhouse gas emissions by harnessing some of those economic 
interests on a “no regrets” basis. For example, energy costs can be reduced in 
the short term through improvements in conservation and efficiency, as in 
Ashton Hayes. Development of renewable energy resources for a low-carbon 
future and energy independence, as on Samsø, can be financed by increases 
in public investments intended primarily to boost aggregate demand and 
employment. If there is less private capital available for mitigation of cli-
mate change, there will be more public funds available to assist projects that 
reduce greenhouse emissions, at least in the United States.131 The effective 
use of those funds will depend on multiple limiting factors, including the 
leadership of local activists to mobilize the consent and participation of their 
relatively indifferent neighbors. The election of Barack Obama as president 
of the United States renewed hopes in the United States and worldwide for 
action on climate change mitigation from the top down through U.S. par-
ticipation in a successor to the Kyoto Protocol and a U.S. cap-and-trade 
system. But the president, once a community organizer in Chicago, also be-
lieves that economic and political change comes from the bottom up, and he 
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campaigned on that basis using the Internet to mobilize grassroots financial 
and political support.132 The extent to which that approach to campaigning 
carries over to governing, including climate change mitigation and adapta-
tion, remains to be seen.133 

Meanwhile, local communities and national governments will have to 
respond one way or another to the “normal” load of climate-related disasters, 
even if projections of increased losses turn out to be mistaken. If not, expect 
more such disasters to intensify and disseminate demands to reduce losses 
through climate change adaptation and mitigation, and to give these policy 
alternatives an advantage at the margin over other problems in the competi-
tion for attention and other resources at each level. Moreover, there are grow-
ing concerns about the progress and prospects for climate change mitigation 
among leaders in the regime. For example, in June 2008, at a briefing on 
the twentieth anniversary of James Hansen’s famous testimony, members 
of Congress called Hansen a “hero” and “a latter-day climate-change Paul 
Revere.” Hansen replied that “our actions to deal with climate change over 
the past 20 years have really been minuscule and we’re really running out of 
time.” Earlier the same day, in response to a standing ovation at the National 
Press Club, Hansen said, “Actually, it’s not a time to celebrate. Although the 
issue has become popular, the fact of the matter is that the emissions are 
continuing, basically unfettered.”134 In general, such heightened concerns 
can motivate the concentration and intensification of efforts on business as 
usual, on the expectation that the level of effort alone has been the limiting 
factor; therefore, repeating the message more frequently at higher volume 
will succeed. Or such heightened concerns can motivate a search for policy 
alternatives within business as usual and in other approaches beyond, on the 
expectation that some major efforts have been misinformed or misdirected. 
Among the other approaches available is adaptive governance. 

Attention is a scarce resource for all of us who are less than omniscient, 
and a critical resource for all reform movements. Reform alternatives can-
not gain broader support unless they are brought to the attention of people 
who might be favorably predisposed toward them. But attention for the most 
part is controlled by established institutions. Realizing the full potential of 
adaptive governance depends on reallocating attention at the margin from 
the regime’s agenda to community-based initiatives that have succeeded in 
reducing net losses from climate change and to their supporting networks. 
This would help people already engaged in some aspect of adaptive gover-
nance understand their individual efforts as part of a larger movement, or-
ganize accordingly, and hold their own in the competition for  constituencies 
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and other resources. Reallocating attention also could motivate and inform 
larger constituencies, including people who are more committed to reducing 
net losses from climate change than to defending the established approach 
and policies, and people who are predisposed to become engaged on a “no 
regrets” basis. 

For at least two decades, however, the attention frame in climate change 
policy has been more or less monopolized by the regime’s scientific manage-
ment agenda—primarily scientific assessments by the IPCC and others, the 
quest for mandatory, legally binding targets and timetables to reduce green-
house gas emissions under the UNFCCC, and defenses of the quest against 
critiques by climate change skeptics. But not all the critiques come from 
skeptics. Consider, for example, the relative neglect of three major critiques, 
introduced in Chapter 1, of the established way of thinking and doing in the 
regime. Each was published in a prominent scientific journal but has been 
only rarely cited in the scientific literature. Rayner and Malone’s commen-
tary on “Zen and the Art of Climate Maintenance” was published in Nature, 
one of the most prominent scientific journals, in 1997, but was cited only 12 
times through 2008, according to the ISI Web of Knowledge. Some articles 
in Nature from that year have been cited more than 1,000 times. Similarly, 
David Cash’s viewpoint in “Distributed Assessment Systems” as an emerging 
paradigm was published in Global Environmental Change in 2000, but was 
cited only eight times through 2008.135 Hendrik Tennekes’s complaint about 
the hubris implied by “Managing Planet Earth” and similar aspirations was 
published in Weather in 1990, but was cited only six times through 2008; 
three of those citations were by one of us. A subsequent major critique, “A 
Madisonian Approach to Climate Policy,” by David Victor and colleagues 
was published in Science in September 2005. It was cited only 12 times 
through 2008.136 The degree of attention given to these major critiques is not 
enough to support the self-organization of a new specialization in climate 
change science and policy that is self-identified as “adaptive governance” or 
an equivalent symbol of convenience such as “Madisonian.” However, the 
possibility of a new specialization is suggested by the many scientists cited 
in these pages for their contributions toward adaptive governance. 

Similarly, major exceptions to scientific management in the evolution 
of the regime have been relatively neglected. We found no references to the 
Pacific ENSO Applications Center (PEAC) in “major world publications” as 
that category is defined in LexisNexis Academic,137 and only five references 
in the scientific literature through 2008. PEAC’s work in connection with 
the 1996–1997 El Niño nevertheless provides a valuable model for action on 
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climate change adaptation initiated from the top down. Samsø is a valuable 
model for mitigation from the bottom up, but was mentioned only 10 times 
in major world publications since the beginning of 1990. The Samsø Energy 
Academy’s Web site notes additional coverage of the renewable energy island 
and reports that Hermansen was named a “Hero of the Environment 2008” 
by Time magazine.138 These are welcome steps toward fuller recognition of 
what has and can be achieved locally. ICLEI, the most prominent network, 
has been mentioned in only 76 stories in the same sources since the begin-
ning of 1990, but it is encouraging that 28 of them occurred in 2007 or 2008. 
In comparison, in one month alone—December 2008—major world publi-
cations mentioned the Kyoto Protocol in 347 stories and emissions trading 
in 646 stories.139 Evidently, these publications expect climate change poli-
cies to come from the top down. It would be extremely difficult for climate 
change activists interested in proceeding from the bottom up to find each 
other through these publications.140 

Attention is one barrier to realizing the full potential of adaptive gover-
nance to reduce net losses from climate change. Careful consideration is an-
other. It cannot be taken for granted, given examples of premature dismissal 
like the one introduced at the outset of this chapter and given the likelihood 
of political backlash. Backlash will occur as more attention begins to be al-
located to examples of intensive science, procedurally rational policies, and 
decentralized decision making; the examples are recognized as integral parts 
of an emerging approach; and the approach gains support. However, like all 
proposals for reform, the proposals for adaptive governance are debatable, 
at least until there is experience sufficient to resolve whether the means 
employed will advance the ends sought at a reasonable cost. Until then, and 
so long as the outcomes of the established approach continue to be disap-
pointing, if not frustrating as assessed according to the ultimate objective of 
the UNFCCC, adaptive governance and other approaches to opening climate 
change regime are worth debating. And that requires careful consideration, 
to distinguish constructive criticisms from others. By “careful consideration,” 
we mean comparative evaluation of established policies in climate change 
science, policy, and decision making with reform policies in light of explicit 
criteria and evidence that is detailed and comprehensive. This is nothing 
more than critical thinking to deter the substitution of scientific manage-
ment criteria for common interest criteria and to encourage the evaluation of 
both established and reform policies by the same criteria. Critical thinking is 
necessary to avoid the circular and self-justifying logic of Voltaire’s Bastards. 
For those of us genuinely concerned about climate change, the issue is not 
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how to defend this or that policy alternative but how to improve upon the 
disappointing outcomes to date. The appropriate standpoint takes “reforms 
as experiments” in D. T. Campbell’s sense. 

From this standpoint, a comparative evaluation is important because 
established policies, especially the mainstay quest for mandatory interna-
tional targets and timetables, provide the baseline for considering how to 
improve outcomes. They need to be compared with reform alternatives that 
might work better. Exempting the established policies amounts to a defense 
of business as usual. The more specific the alternatives considered, the easier 
it will be to evaluate them dependably and to find consensus on what to do 
next. The alternatives field tested in cases are more specific than the next 
steps suggested earlier in this chapter; the next steps are more specific than 
the proposals in Box 1.1; and the proposals are more specific than adaptive 
governance as a whole. Explicit criteria are necessary for assessing what 
constitutes an “improvement” in outcomes. Our criteria are made explicit in 
the section The Common Interest in Chapter 1. The ultimate objective of the 
UNFCCC is approximately equivalent, if emphasis is placed on preventing 
what is “dangerous” to the multiple interests authorized in the treaty, and the 
means go beyond stabilization of greenhouse gas concentrations in the at-
mosphere to include adaptation, which is partially recognized in the second 
part of Article 2. Leaving criteria implicit helps special interests displace the 
common interest, however conceived. Detailed and comprehensive evidence 
is necessary for dependable evaluations of established and reform alterna-
tives from a common interest standpoint. Otherwise, as noted in Chapter 
4, debate deteriorates into competing lines of censorship and propaganda 
that does less to inform thinking and doing than to control them. Censor-
ship restricts attention to reform policies; propaganda attacks or defends 
through issue expansion and contraction, the absorption of uncertainty, and 
partial incorporation, among other tactics. To “inform, invite, and ignore” 
community-based initiatives is an example of partial incorporation; it ac-
cepts community-based initiatives in principle but subordinates them in 
practice.

In conclusion, we expect more community-based initiatives to arise here 
and there in response to actual and expected losses from climate change, and 
some will organize as networks. Whether they can realize their potential 
to contribute significantly in reducing net losses on regional, national, and 
international scales is contingent primarily on whether they gain attention 
and careful consideration—enough to allow scientists and practitioners al-
ready involved in some aspect of adaptive government to communicate and 
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collaborate effectively, and to attract the interest and support of others who 
are frustrated by the disappointing past or projected outcomes of business 
as usual. We can envision the possibility of a tipping point of the kind that 
occurred around 1900 in the United States. At the time, federal bureaucracies 
were a collection of separate reform efforts motivated by failures of estab-
lished institutions to cope satisfactorily with problems of industrialization 
and related social changes. “Between 1877 and 1900, America’s state-building 
vanguard waged a series of losing struggles to restructure American gov-
ernment around a national bureaucratic regimen.”141 After the turn of the 
century, these efforts came together: “Administrative reformers catapulted 
from their position as institutional outcasts struggling for recognition at the 
periphery of power into coalitions with major institutional actors willing to 
alter the basic determinants of governmental operations.”142 Similarly, activ-
ists deprived of civil rights in the United States struggled as institutional out-
casts after World War II but gradually organized as a movement and gained 
recognition under the leadership of Martin Luther King, Jr., among others: 
President Truman ordered desegregation of the military, the Supreme Court 
ordered desegregation of public schools, President Eisenhower enforced the 
order, and so on. Perhaps the tipping point came with the Civil Rights Act 
of 1964 and the Voting Rights Act of 1965 under the leadership of President 
Johnson. Such reforms occur through an incremental political process in 
which human choices and decisions are the critical contingencies. 

Business as Usual

As documented in this book, the basic trend in business as usual for the 
last two decades has been the quest for mandatory international targets and 
timetables to reduce greenhouse gas emissions. The quest has been stymied 
for the most part by a lack of political will in one part of the climate change 
regime, governments in the Conference of the Parties acting collectively, 
despite the persistent efforts of another part of the regime, the epistemic 
community. The quest nevertheless has been sustained by the aspirations 
of scientific management, which, as we have seen, have a long history in 
Westernized parts of the world and were institutionalized in the climate 
change regime in the few years around 1990. Under these circumstances, 
most scientists, reporters, public officials, and other contributors to public 
discourse on climate change find it easier and more rewarding to elaborate 
the established agenda, especially if they are unaware of other possibilities.143 
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Those who direct attention to other possibilities run the risk of inattention 
or rejection if their critiques or challenges are not rationalized as consistent 
with business as usual. Others in the regime have actively defended the quest 
and enforced the agenda against critiques and challenges, on the expectation 
that deviations threaten the existing distribution of resources if not the even-
tual success of the quest. For example, until about a decade ago, adaptation 
to climate change was generally considered a deviation from the quest and 
a threat to it. Adaptation is more widely accepted today but still relatively 
neglected; it is less amenable to scientific management. 

Meanwhile, with increasing concerns that progress has been miniscule 
and time is running out, the still-dominant consensus on the quest has been 
coming apart at the margin in the United States. This is manifest in the rise 
of additional mitigation policy alternatives in the attention frame in recent 
years. Apart from the election of Barack Obama, those concerns have not 
been alleviated by the most recent developments. In June 2008, the Senate 
defeated a motion to close debate on the Lieberman–Warner bill, the lead-
ing attempt to mandate a national system to cap-and-trade emissions. The 
outcome, 48 for and 36 against, fell short of the required 60 votes and thereby 
deferred further action. Ten Democrats who voted to close debate said they 
would have opposed the bill if it had come to a final vote.144 In December 
2008, at the meeting of the Conference of the Parties in Poznan, Poland, 
Sen. John Kerry said that China and other fast-growing developing nations 
exempt from the Kyoto Protocol will have to accept some kind of emis-
sions reduction target for the United States to ratify an emissions reduction 
treaty.145 A few days later, an overview of the energy and climate situation 
confronting the new administration affirmed that “while Mr. Obama will 
enjoy a larger Democratic majority than Mr. Clinton did in his two terms, 
the Senate has long made such steps a prerequisite for its required consent to 
any climate treaty.” Moreover, “The intense ideological and regional rivalries 
that have stalled climate change legislation in Congress for years have not 
suddenly melted away. And even though Mr. Obama promises to give energy 
legislation a high priority, he first must stabilize an economy that is shedding 
jobs by the hundreds of thousands each month.”146 

Meanwhile, the meeting of the Conference of the Parties in Poznan re-
portedly “ended . . . with few signs of progress on the main goal, limiting 
emissions of heat-trapping gases without hampering economic develop-
ment. It is widely felt that if the United States does not demonstrate concrete 
domestic steps to curb its emissions from burning fossil fuels, fast-growing 
developing countries will continue to balk at taking on obligations to cut 



P ossible Fu tures 305

their emissions.”147 The United States and nearly all other nations have made 
commitments to complete a new global climate treaty in Copenhagen in 
December 2009, but fulfilling those commitments will be further compli-
cated by the global economic crisis. According to Executive Secretary of the 
UNFCCC Yvo de Boer, “You can’t pick an empty pocket. . . . I think that the 
financial crisis is going to make it more difficult for industrialized countries 
to make public resources available for cooperation with developing coun-
tries.”148 Instead, the implication was that industrialized countries will turn 
inward to invest in economic recovery at home. That is significant from de 
Boer’s perspective because “a pledge of northern investment in developing 
countries, for ‘green’ economic growth and for adapting to droughts, floods 
and other impacts of warming, would be essential to get poorer nations to 
sign onto a new global climate agreement.”149 

The other policy alternatives that have been gaining attention in the 
United States in recent years are variations on business as usual, within the 
constraints of scientific management. One is a revenue-neutral gasoline or 
carbon tax as an alternative to a cap-and-trade system. For example, in June 
2008 it was reported that James Hansen “disagrees with supporters of ‘cap 
and trade’ bills to cut greenhouse emissions, like the one that foundered 
in the Senate this month. He supported a ‘tax and dividend’ approach that 
would raise the cost of fuels contributing to greenhouse emissions but re-
turn the revenue directly to consumers to shield them from higher energy 
prices.”150 At the end of 2008, Thomas Friedman contended, “Without a 
higher gas tax or carbon tax, Obama will lack the leverage to drive critical 
pieces of his foreign and domestic agenda. . . . And he could make it painless: 
offset the gas tax by lowering payroll taxes, or phase it in over two years at 10 
cents a month.” In this view, a higher gas or carbon tax is a “win, win, win . . .” 
or common interest alternative: It would boost demand for fuel-efficient 
cars, attract more investment in storage battery technology to help expand 
wind and solar industries, reduce demand for oil imports, dry up petro-
dollar financing of terrorists, increase leverage against petro-dictatorships, 
reduce the current account deficit, and strengthen the dollar. In addition, 
such a tax “reduces U.S. carbon emissions driving climate change, which 
means more global respect for America.”151 Meanwhile, according to two 
conservatives, “Conservatives don’t support tax increases that are veiled as 
‘cap and trade’ schemes for pollution permits. But offer us a tax swap, and 
we could become the new administration’s best allies on climate change. A 
climate-change bill withered in Congress this summer because families don’t 
need an enormous, and hidden, tax increase. If the bill’s authors had instead 
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proposed a simple carbon tax coupled with an equal, offsetting reduction in 
income taxes or payroll taxes, a dynamic new energy security policy could 
have taken root.”152 

Two of President Obama’s economic advisors “have both argued that a 
tax on carbon emissions from burning gasoline, coal and other fuels might 
be a more economically efficient means of regulating pollutants than a cap-
and-trade system. . . .” However, President Obama and his environmental 
advisor, Carol Browner, reportedly have “ruled out a straight carbon tax, 
perhaps mindful of the stinging political defeat the Clinton administration 
suffered in 1993, when, prodded by Mr. Gore, it proposed one.”153 In his 
campaign, candidate Obama promised “to use a cap-and-trade bill for curb-
ing heat-trapping gases as both the means of shifting investments away from 
energy sources that cause emissions of such gases and also as the source of 
the $15 billion a year he promised to invest in advanced energy technology. 
That figure may be dwarfed by spending on stimulus programs, including 
so-called green projects like building wind farms and making buildings more 
energy efficient.”154

A Big Push on advanced low-carbon technologies has been another pol-
icy gaining attention. For example, according to Bjorn Lomborg in 2007, “We 
should commit ourselves to spending 0.05 percent of GDP in such R&D of 
non-carbon-emitting energy technologies. This approach would cost about 
$25 billion per year. It would increase funding to R&D about ten times.” 
Evidently, “we” refers to the people or the nations of the world, as if they 
already were organized and committed to cooperate for this purpose. In any 
case, Lomborg’s approach would support “research of all sorts, exploratory 
and applied” including “pilot programs to test and demonstrate promising 
new technologies. . . .”155 For this skeptical environmentalist, a Big Push is 
the alternative to the main quest: “The fundamental problem with today’s 
climate approach is that ever stricter emissions controls—as in Kyoto and 
a possible, tighter Kyoto II—are likely to be unworkable. .  .  . Kyoto is at 
the same time impossibly ambitious and yet environmentally inconsequen-
tial.”156 For others, a Big Push is an essential complement to cap-and-trade 
systems in the main quest. In April 2008 Andrew Revkin reported a shift 
in the global warming debate: “[N]ow, with recent data showing an unex-
pected rise in global emissions and a decline in energy efficiency, a growing 
chorus of economists, scientists and students of energy policy are saying 
that whatever benefits the cap approach yields, it will be too little and come 
too late.”157 Economist Jeffrey Sachs spelled out the rationale: “Even with a 
cutback in wasteful energy spending, our current technologies cannot sup-
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port both a decline in carbon dioxide emissions and an expanding global 
economy. If we try to restrain emissions without a fundamentally new set of 
technologies, we will end up stifling economic growth, including the devel-
opment prospects for billions of people.”158 The general consensus was that 
the development of CO2 capture and sequestration technology, solar electric 
plants, and plug-in hybrid cars, for example, “will only come about with 
greatly increased spending by determined governments on what has so far 
been an anemic commitment to research and development. A Manhattan-
like Project, so to speak.”159

To put this in historical perspective, as reported in Chapter 2, investments 
in technological research have been a cornerstone of the federal climate 
change strategy since the 1960s. In FY 2006 alone, appropriations for the Cli-
mate Change Technology Program ($2.773 billion) exceeded appropriations 
for the Climate Change Science Program ($1.709 billion) and for any other 
part of the federal climate change strategy. Meanwhile, others emphasize the 
deployment of available technology. For example, Adil Najam, coauthor of 
an IPCC report on policy options, cautioned, “You can do a tremendous lot 
with available technology. . . . It is true that this will not be enough to lick 
the problem, but it will be a very significant and probably necessary differ-
ence.”160 People in Darmstadt, Germany, developed and diffused the pas-
sive house, which licked the problem of heating homes without furnaces.161 
People on Samsø licked the problem of achieving carbon neutrality (and 
more) using available technology; it was not a limiting factor in that con-
text. Their leader, Søren Hermansen, drew attention to local consent as the 
limiting factor: “The crucial point is that we have shown that if you want to 
change how we generate energy, you have to start at the community level 
and not impose technology on people.”162 Lomborg’s expansive and massive 
R&D program overlooks local consent. It does, however, include top-down 
“policy incentives to encourage adoption of existing technologies, which in 
turn foster incremental learning and innovation that often lead to rapidly 
improving performance and declining costs.”163 In short, learning by doing 
is an important part of R&D.

More ambitious geoengineering policy alternatives also have been gaining 
attention. These include any “large-scale, intentional engineering of our en-
vironment for the primary purpose of controlling or counter acting changes 
in the chemistry of the atmosphere.”164 For example, mirrors launched into 
space or sulfate aerosols dispersed into the atmosphere could reflect solar 
radiation to counteract global warming; the growth of plankton that absorb 
CO2 in the oceans could be artificially stimulated to control concentrations 
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of CO2 in the atmosphere. The history of geoengineering alternatives in 
U.S. climate policy has been traced back at least to 1965.165 More recently, it 
includes a special section of a report by the National Academy of Science in 
1992, a symposium at the annual meeting of the American Association for 
the Advancement of Science (AAAS) in 1994, and a special issue based on 
the symposium in Climatic Change in 1996. In that special issue, Stephen 
Schneider reasoned that “should the middle to high end of the current range 
of estimates of possible inadvertent climatic alterations actually begin to 
occur, we would indeed face a very serious need for drastic, unpopular ac-
tion to change consumption patterns in a short time—a politically dubious 
prospect.” Thus, “somewhat reluctantly” Schneider concluded that “engi-
neered countermeasures need to be evaluated.”166 Geoengineering remained 
marginal in scientific research until 2006, when another special issue of 
Climatic Change with an editorial by Nobel Laureate Paul Crutzen sparked 
further intense scrutiny.167 Like Schneider and Hansen, Crutzen expressed 
frustration about miniscule progress in reducing greenhouse gas emissions 
and suggested that geoengineering alternatives “might again be explored 
and debated.”168 Among other influential scientists, John Holdren, in his 
presidential address to the AAAS in 2007, called for “a serious program of 
research to determine whether there are geo-engineering options . . . that 
make practical sense.”169 The consensus in the climate science community is 
that “these schemes are last-resort solutions at best and contain many large 
and unknown consequences for human society.”170 Imagine the Environ-
mental Impact Statement.

Researchers connected with the Departments of Defense and Energy 
have promoted geoengineering in more concrete terms. In 1997, Edward 
Teller, Lowell Wood, and Roderick Hyde explored different approaches to 
scattering 1% of incoming solar radiation to cancel global warming. They 
concluded that “research along several lines to study the deployment and 
operation in sub-scale . . . is justified immediately by considerations of basic 
technical feasibility and possible cost-to-benefit. .  .  . Today, our scientific 
knowledge and our technological capability already are likely sufficient to 
provide solutions to these problems. . . . Whether exercising of present ca-
pability can be done in an internationally acceptable way is an undeniably 
difficult issue, but one seemingly far simpler than securing international 
consensus on near-term, large-scale reductions in fossil fuel–based energy 
production.”171 Lowell Wood, a veteran of four decades at the Lawrence 
Livermore National Laboratory, was a key speaker at the NASA-sponsored 
conference “Managing Solar Radiation” in November 2006. As quoted by 
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historian James Fleming, who participated in the conference, Wood said, 
“ ‘Mitigation is not happening and is not going to happen.’ . . . The time has 
come, he said, for ‘an intelligent elimination of undesired heat from the bio-
sphere by technical ways and means,’ which, he asserted, could be achieved 
for a tiny fraction of the cost of ‘the bureaucratic suppression of CO2.’ . . . 
Wood calls his brainstorm a plan for ‘global climate stabilization,’ and hopes 
to create a sort of ‘planetary thermostat’ to regulate the global climate.”172 
Fleming observed that Wood was “very sure of himself, he was very clear to 
the meteorologists who were in the group, that their expertise wasn’t really 
relevant to this topic, it was, in his terms, all physics, he says, ‘I understand 
the radiation budget, and I know how to attenuate these sunbeams.’ ”173 In 
gambling terms, this is doubling down the bet on scientific management. 
This is also the epitome of hubris in climate policy. 

That hubris has been balanced to some extent by skepticism like Flem-
ing’s and by opposition to geoengineering among climate research special-
ists. In 2006 Ralph Cicerone acknowledged opposition to Crutzen’s paper: “I 
am aware that various individuals have opposed the publication of Crutzen’s 
paper, even after peer review and revisions, for various and sincere reasons 
that are not wholly scientific. Here, I write in support of his call for research 
on geo-engineering. . . .”174 In the 1996 special issue, Daniel Bodansky raised 
basic questions of international governance including this one: “Does one 
country have the right to make decisions about projects that are specifi-
cally intended to affect the entire world? And if not, how should decisions 
be made?”175 In 2008 Alan Robock reviewed social and political problems 
along with scientific and engineering problems in an article titled “20 Rea-
sons Why Geo-Engineering May Be a Bad Idea.” He concluded, “Scientists 
may never have enough confidence that their theories will predict how well 
geo-engineering systems can work. With so much at stake, there is reason 
to worry about what we don’t know.”176 The ambivalence about doing and 
publishing geoengineering research was perhaps best expressed by Canadian 
researcher David Keith: “[M]y view on it is not that I want to do it, I do not, 
but that we should move this out of the shadows and talk about it seriously, 
because sooner or later we will be confronted with decisions about this, 
and it’s better if we think hard about it, even if we want to think hard about 
reasons why we should never do it.”177 

In conclusion, we expect that action on mandatory international targets 
and timetables to reduce greenhouse gas emissions, gasoline or carbon taxes, 
or a Big Push in energy technology R&D will be motivated primarily by eco-
nomic recovery and energy security interests. (Research on geoengineering 
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is a different matter.) At the same time, business as usual and variations on 
it—in proportion to their scale and opportunity costs—will continue to be 
stymied within and outside the climate change regime by a lack of political 
will. This will continue to be manifest in familiar ways: in the substitution of 
scientific assessments and technology R & D for actions that deploy existing 
knowledge and technology; in the official proclamation of long-term goals 
that defer the costs of realizing them to future office holders and their con-
stituents; in the negotiation of emissions-reduction targets and timetables 
lacking sanctions severe enough to be enforceable; in limited capabilities to 
measure compliance and otherwise enforce those regulations that do have 
some teeth; and in the neglect of appraisals to terminate policies that have 
not worked and to improve those that have. However, the political will neces-
sary to act collectively and effectively will be strengthened if and when the 
projected adverse impacts of global climate change materialize and become 
too large to discount or ignore. By then it will be too late to minimize net 
losses from climate change through mitigation.

Choices and Decisions

For those of us concerned about climate change, individually and collec-
tively, one course of action is to defend business as usual, including varia-
tions on it, as the only way to proceed. Another is to open business as usual to 
policy alternatives that lie outside the constraints of scientific management, 
including adaptive governance. Steps toward adaptive governance already 
have been satisfactorily field tested on a small scale here and there using 
existing resources, including knowledge and technology, political will, and 
leadership. These resources have been augmented as consequences of mod-
est actions that paid off, not as prerequisites. With enough attention and 
careful consideration, these resources can be augmented still further, to sig-
nificantly reduce net losses from climate change on regional, national, and 
international scales. This would require a change in “our way of thinking,” 
the third major factor in humanity’s relationship to the earth, according to 
Al Gore in An Inconvenient Truth—a change that recognizes the progress 
on climate-related problems made by local, community-based initiatives, 
and the potential of similar strides among the Peorias of the world. We can 
invest in community-based initiatives now, as well as in new technologies 
or other variations on business as usual. 
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As an opportunity to be more specific about the basic choices and de-
cisions, consider a lengthy op-ed by Al Gore, “The Climate for Change,” 
published shortly after the November 2008 elections in the United States.178 
Gore began with a new development: “The inspiring and transformative 
choice to elect Barack Obama as our 44th president lays the foundation for 
another fateful choice that he—and we—must make this January to begin 
an emergency rescue of human civilization from the imminent and rap-
idly growing threat posed by the climate crisis.” At one point Gore quoted 
Abraham Lincoln during another crisis in 1862: “The occasion is piled high 
with difficulty, and we must rise with the occasion. As our case is new, so we 
must think anew, and act anew.” Gore proposed a “five-part plan to repower 
America with a commitment to producing 100 percent of our electricity 
from carbon-free sources within 10 years.” However, the first four parts were 
familiar from the history of U.S. energy policy since the energy crises of the 
1970s:

■ “First, the new president and the new Congress should offer large-scale 
investment in incentives for the construction of concentrated solar 
thermal plants in the Southwestern deserts, wind farms in the corridor 
stretching from Texas to the Dakotas and advanced plants in geothermal 
hot spots that could produce large amounts of electricity.”

■ “Second, we should begin the planning and construction of a unified 
national smart grid for the transport of renewable electricity from the 
rural places where it is mostly generated to the cities where it is mostly 
used. . . .”

■ “Third, we should help America’s automobile industry (not only the 
Big Three but the innovative new startup companies as well) to convert 
quickly to plug-in hybrids that can run on the renewable electricity that 
will be available as the rest of this plan matures. . . .”

■ “Fourth, we should embark on a nationwide effort to retrofit buildings 
with better insulation and energy-efficient windows and lighting. . . .” 

Similar proposals have been on the U.S. energy policy agenda at least since 
October 1976, when Amory Lovins, in a famous article on energy strategy, 
distinguished the hard and soft paths. Gore’s plan is a hybrid with elements 
of each. The hard path “relies on rapid expansion of centralized high tech-
nologies to increase supplies of energy, especially in the form of electricity.” 
The soft path “combines a prompt and serious commitment to efficient use 
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of energy, rapid development of renewable energy sources matched in scale 
and in energy quality to end-use needs, and special transitional fossil fuel 
technologies.”179 

The fifth proposal was familiar from the history of U.S. climate policy from 
the beginning of the Clinton–Gore Administration in 1993, if not before:

■ “Fifth, the United States should lead the way by putting a price on carbon 
here at home, and by leading the world’s efforts to replace the Kyoto treaty 
next year in Copenhagen with a more effective treaty that caps global 
carbon dioxide emissions and encourages nations to invest together in 
efficient ways to reduce global warming pollution quickly, including by 
sharply reducing deforestation.” 

The justifications of the five-part plan were up-to-date, however: “It is a plan 
that would . . . create millions of new jobs that cannot be outsourced.” More-
over, “the bold steps that are needed to solve the climate crisis are exactly the 
same steps that ought to be taken in order to solve the economic crisis and 
the energy security crisis.” This would mainstream climate policy as a matter 
of community development at the national and international levels.

What is left out of the picture in “The Climate for Change” that might be 
important for advancing the common interest? First, much of the relevant 
past explaining why another plan is needed has been overlooked, perhaps 
because it lies outside the constraints of scientific management. In connec-
tion with the climate crisis, Gore implied that we need another plan because 
of failed presidential leadership. But there was no lack of commitment, at 
least at the top of the Clinton–Gore Administration, which faced formidable 
political opposition that has not disappeared.180 In connection with energy 
security, Gore noted that President Nixon and all subsequent presidents 
have proclaimed some version of energy independence as a national goal. 
Nevertheless, U.S. dependence on imported oil has doubled from one-third 
to two-thirds of domestic consumption since Nixon’s proclamation because, 
Gore suggested, some saw realizing the national goal as a problem of in-
creasing domestic production of fossil fuels, based on the “cynical and self-
interested illusion” that fossil fuels could be made inexpensive and “clean” 
through advanced technology. 

A fuller explanation might take into account the conclusion of Lovins’s 
technical analysis in 1976: “The barriers to far more efficient use of energy 
are not technical, nor in any fundamental sense economic. So why do we 
stand here confronted, as Pogo said, by insurmountable opportunities? 
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The answer—apart from poor information and ideological antipathy and 
rigidity—is a wide array of institutional barriers, including more than 3,000 
conflicting and often obsolete building codes” at the beginning of Lovins’ 
long list of limiting factors.181 Similar institutional barriers to the diffusion 
of existing technologies persist as significant factors in IPCC assessments 
and other sources.182 The diversity and complexity of the barriers alone are 
enough to frustrate centralized management from the top down. So are 
the diversity and complexity of soft energy technologies, if they are to be 
matched in scale and energy quality to end-use needs. After specifying cri-
teria for soft technologies, Lovins explained, “The schemes that dominate 
ERDA’s solar research budget—such as making electricity from huge col-
lectors in the desert, or from temperature differences in oceans, or from 
Brooklyn Bridge–like satellites in outer space—do not satisfy our criteria, 
for they are ingenious high technology ways to supply energy in a form and 
at a scale inappropriate to most end-use needs. Not all solar technologies 
are soft.”183 In important ways, the scale and quality of energy in Gore’s plan 
were not matched to end-use needs. 

Second, people on the ground have been all but overlooked in “The Cli-
mate for Change,” which takes the perspective of Seeing Like a State in the 
long tradition of scientific management. The policy proposed in the first part 
of Gore’s plan is to be executed by “the new president and the new Congress”; 
the policy proposed in the fifth part is to be executed by them on behalf of 
“the United States.” If the “we” in the other parts includes “all Americans,” the 
assumption must be that “we” are prepared to act as one despite our differ-
ences. The need for the five-part plan is justified by appeal to the experts but 
not to the diverse perspectives or diverse needs of the American public. The 
experts include “[e]conomists across the spectrum [who] agree that large 
and rapid investments in a jobs-intensive infrastructure initiative is the best 
way to revive our economy in a quick and sustainable way.” The experts also 
include the “world authority on the climate crisis, the Intergovernmental 
Panel on Climate Change [which] after 20 years of detailed study and four 
unanimous reports, now says the evidence is ‘unequivocal.’ ” There is a con-
cluding reference to “the young Americans, whose enthusiasm electrified 
Barack Obama’s campaign.” For Gore, “There is little doubt that this same 
group of energized youth will play an essential role in this project to secure 
our national future. . . .” But that essential role is unclear, except possibly to 
serve as foot soldiers in the implementation of a five-part plan on which they 
had no obvious influence. We return to the question raised earlier, “But how 
does it play in Peoria?” We find no answer in the op-ed, but the relevant past 
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suggests that most of the American public is indifferent to action on climate 
change even if they are concerned about it. To those both indifferent and 
antagonistic, Gore’s plea was simply “please wake up.”

Third, adaptation to the adverse impacts of climate change has been over-
looked in “The Climate for Change,” which is focused on the mitigation 
of climate change through U.S. energy policy and U.S. leadership in the 
international quest for mandatory targets and timetables to reduce green-
house gas emissions. Nevertheless, adaptation will be unavoidable in view 
of increasing losses from climate-related disasters and the continuing accu-
mulation of greenhouse gases in the atmosphere that portend more losses to 
come. Which of the losses can be avoided by whom, when, where, and how? 
Specific answers to these questions are needed because policy problems and 
opportunities on the ground are diverse and complex, and because much of 
the action in adapting to climate change (and mitigating it) will take place on 
the ground. Specific answers will be part of a procedurally rational process, 
at best, and beyond the capabilities of national and international authorities 
and experts working alone. No one is omniscient.

Some of the former vice president’s plan might work, if not for an emer-
gency rescue of human civilization, then at least to reduce projected losses 
from climate-related disasters. However, by looking into what has been left 
out of the picture, those of us concerned about climate change might find 
possibilities for improving the odds. For example:

■ The objective of Gore’s plan is to produce 100% of the nation’s electricity 
from carbon-free sources in 10 years. Perhaps something can be learned 
from Søren Hermansen and his neighbors, who achieved that on Samsø 
in about five years.

■ Part of Gore’s plan is to retrofit buildings. Perhaps something can be 
learned from passive house pioneers in Darmstadt and the people of Ash-
ton Hayes who reduced their carbon footprint quickly and significantly 
through energy efficiency and conservation.

■ These local activists and others like them might be recognized and en-
gaged to identify institutional and other barriers on the ground, dissemi-
nate information on how they have been overcome here and there, and 
advise officials at the top on how they can help. 

■ People whose local communities have or will be devastated by climate-
related disasters also might be engaged as leaders in adaptation to climate 
change impacts that we cannot avoid, and as allies in mitigating further 
climate change.
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■ Instead of assuming that such people will accept experts’ risk analyses 
at face value, or that sound science can resolve our political differences, 
local activists might be engaged in a two-way “dialogue, not a diatribe,” 
as Herman Karl and colleagues put it.

These possibilities illustrate the specific kinds of human choices that can be 
made by those concerned about climate change as a policy problem. As these 
possibilities suggest, the basic choice is not between scientific management 
or adaptive governance; as the saying goes, we can walk and chew gum at 
the same time. 

Opening the climate change regime to adaptive governance or other ap-
proaches would be a significant change in “our way of thinking.” It is not a 
threat to the climate system, or to the people who depend on it, or to the 
things they value that are vulnerable to climate change—even if opening the 
regime is perceived as a threat to the interests that have sustained business 
as usual for two decades. In clarifying our interests, it would be reasonable 
for us to distinguish between the values sought, for whom, and the expected 
consequences of the alternatives available. Have we overlooked some of our 
values, or some of those with whom we identify? Are our expectations con-
sistent with the evidence available? Such introspection may reveal that some 
of our interests have been valid and appropriate, and some have not. In any 
case, our future choices and decisions will express our interests. And the 
choices and decisions acted upon, not merely proclaimed, will reveal our 
true interests. 

It remains to be seen which interests we will individually choose and 
collectively decide to serve in response to climate change, in the continuing 
development of communities at all levels. 
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Chapter 1

1. Emphasis added, quoted from An Inconvenient Truth: A Global Warning, di-
rected by David Guggenheim and released by Paramount Classics in 2006. This film 
was an official selection of the 2006 Sundance Film Festival and the Cannes Film 
Festival, and won the Academy Award in 2007 for Best Documentary. The printed 
companion is Al Gore, An Inconvenient Truth: The Planetary Emergency of Global 
Warming and What We Can Do About It (New York: Rodale, 2006). Al Gore shared 
the 2007 Nobel Peace Prize with the Intergovernmental Panel on Climate Change 
(IPCC) for his leadership on global warming. 

2. Bjorn Lomborg, e.g., emphasized the differences between Gore and the IPCC 
in “Ignore Gore—But Not His Nobel Friends,” The Sunday Telegraph (London) (11 
November 2007), 24. On the scientific consensus in the United States, see Jane A. 
Leggett, Climate Change: Science and Policy Implications, CRS Report for Congress 
RL33849 (Washington, D.C.: Congressional Research Service, Updated 2 May 2007). 
On the scientific consensus in the international community, see the widely publi-
cized assessments of the IPCC that are introduced below and summarized in later 
chapters.

3. The Framework Convention and related sources can be accessed at the Gate-
way to the UN System’s Work on Climate Change, http://www.un.org/climatechange/
projects.shtml.

NOTES
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greenhouse gas emissions including LULUCF, in Gg CO2 equivalent for the 1990 
baseline year and 2006. (LULUCF refers to adjustments for Land Use, Land-Use 
Change, and Forestry.) The data were accessed in 2009 at http://unfccc.int/ghg_data/
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8. However, some data are starting to be analyzed. Michael R. Raupach, Gregg 
Marland, Philippe Ciais, Corinne Le Quéré, Josep G. Canadell, Gernot Klepper, 
and Christopher B. Field, “Global and Regional Drivers of Accelerating CO2 Emis-
sions,” Proc. National Academy of Sciences 104(24) (12 June 2007), 10,288–10,293 
(DOI 10.1073/pnas.0700609104), “Together, the developing and least-developed 
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emissions growth in 2004 but only 41% of global emissions and only 23% of global 
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Environmental Change 17 (May 2007), 260–280, the basis for the stabilization level 
presented here. Some researchers suggest that there is no level above current levels 
that can guarantee temperature increases of 2°C or less in this century. For example, 
Andrew Weaver and colleagues find that a 90% global emissions reductions, com-
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global warming potential, have increased by 70% (24% between 1990 and 2004), 
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2005), p. 2. For more on scientific management, see also Ronald D. Brunner, Chris-
tine H. Colburn, Christina M. Cromley, Roberta A. Klein, and Elizabeth A. Olson, 
Finding Common Ground: Governance and Natural Resources in the American West 
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ide in the atmosphere in order to understand how carbon dioxide was exchanged 
between atmosphere and ocean. See our Fig. 1.1. 
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Research Program and their links to the U.S. Global Change Research Program, see 
Our Changing Planet: The FY 1990 Research Plan: The U.S. Global Change Research 
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ergy and Natural Resources, 100th Congress, 1st Session, on The Greenhouse Effect 
and Global Climate Change (23 June 1998), Part 2 (Washington, D.C.: Government 
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40. Ibid., 189. On the selection of the chair for the IPCC’s Fourth Assessment Re-

port and perhaps a veto, see the letter by Bert Bolin, “Politics and the IPCC,” Science 
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42. Boehmer-Christiansen, “Global Climate Protection Policy,” Part II, 188.
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Scientific Assessment,” 171. 

50. Paul N. Edwards, “Global Comprehensive Models in Politics and Policymak-
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57. Compare the assessments in Boehmer-Christiansen, “Global Climate Pro-
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back at least to the 1970s when the International Whaling Commission attempted to 
ban subsistence whale hunting. As noted in Chapter 3, subsistence bowhead whale 
hunting is a central focus of Iñupiat Eskimo culture.
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71. IPCC, Second Assessment Synthesis, secs. 5.2 and 5.3.
72. Rayner and Malone, “Ten Suggestions,” 126. 
73. William D. Ruckelshaus, “Toward a Sustainable World,” Scientific American 

261 (September 1989), 166–174, at 166. Ruckelshaus was then a former administrator 
of the U. S. Environmental Protection Agency and member of the World Commis-
sion on Environment and Development.

74. IPCC, Second Assessment Synthesis of Scientific-Technical Information relevant 
to interpreting Article 2 of the UN Framework Convention on Climate Change (1995), 
sec. 1.9. More recently King, “Climate Change Science: Adapt, Mitigate, or Ignore?” 
177, affirmed that “issues of justice and equity lie at the heart of the climate change 
problem.”
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75. This total is in constant 2007 dollars beginning with FY 1989, and includes the 
estimate for FY 2008 and the request for FY 2009. It is calculated from annual data 
in Our Changing Planet: The U. S. Climate Science Program for FY 2009, 4, accessible 
at http://www.usgcrp.gov/usgcrp/Library/ocp2009/.
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oriented jurisprudence. On the former, see Lasswell and Kaplan, Power and Society, 
23. Emphasis in original: “An interest is a pattern of demands and its supporting 
expectations. . . . The point that the definition aims to bring out is simply that an 
interest is neither a blind desire nor a knowing untinged by valuation. In every inter-
est analysis discloses competent demands and expectations both.” In policy-oriented 
jurisprudence, see Myres S. McDougal, Harold D. Lasswell, and W. Michael Reisman, 
International Law Essays (Mineola, NY: Foundation Press, 1981), 205: “By an interest, 
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77. The Universal Declaration was adopted by General Assembly Resolution 217 
A (III) in December 1948. It may be accessed at http://www.un.org/Overview/rights.
html. The declaration denies exclusive rights claimed by the select few. “Everyone is 
entitled to all the rights and freedoms set forth in this Declaration, without distinc-
tion of any kind, such as race, colour, sex, language, religion, political or other opin-
ion, national or social origin, property, birth or other status” (Article 2). Moreover, 
“Everyone has the right to take part in the government of his country, directly or 
through freely chosen representatives” and “The will of the people shall be the basis 
of the authority of government” (Article 21). Near its 60th anniversary, the declara-
tion was invoked by Mary Robinson, the former president of Ireland and former UN 
High Commission for Human Rights, in connection with the Poznan meeting of 
the Conference of the Parties to the UNFCCC. See her comment, “Climate Change 
Is an Issue of Human Rights,” The Independent (London) (10 December 2008). It 
was republished at about the same time in The Australian, The Irish Times, and The 
Belfast Telegraph. See also International Council on Human Rights Policy, Climate 
Change and Human Rights: A Rough Guide (Geneva: 2008), accessed at http://www.
ichrp.org/files/reports/36/136_report.pdf.

78. Brunner et al., Finding Common Ground, 8. Emphasis added. For fuller devel-
opment of the concept and applications, see pp. 8–18 and the literature cited therein. 
Compare McDougal, Lasswell, and Reisman, International Law Essays, 205: “In the 
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