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Fighting climate change in the world is a priority today for many people.
Transforming our energy system from a heavy reliance on fossil fuels towards
sustainability is deemed a major contributor to this goal. Therefore, many countries
around the world have set ambitious targets for the growth of renewable energy
(RE). In Germany, the “Energiewende” (energy transition) has been pursued for
almost 20 years now and has resulted in significant change of the energy system.
Often, the project is considered the most comprehensive change project of the
German society in the last decades. This development is carefully observed in many
countries, given that Germany is one of the largest economies in the world.
Ultimately, there is no role model for such a fundamental new direction in an
economy. While the case study of the Energiewende is frequently referred to in this
book, many countries all over the world have taken steps towards decarbonization
of their energy systems. After more conceptual contributions, examples from
different countries are also analyzed.

Technically, the production of energy from renewable sources is constantly
evolving. Meanwhile, however, other barriers appear. In countries where a particu-
larly strong expansion of renewables takes place, increasing acceptance problems
can be observed. This is mainly due to the local effects of wind mills or photovol-
taic systems on residents and even more fundamentally due to perceived negative
effects, for example, regarding the use of energy crops for bioenergy production or
the extra costs for taxpayers and consumers. One consequence of these acceptance
problems among the population is a declining willingness of policy makers to
further accelerate the expansion of RE by subsidies. In Germany, the example of
the significant cut-backs in the promotion of biogas underlines this. Another, often
more visible barrier is the insufficient integration of the generation of renewable
energy into the market and—as for green electricity—into grid management. These
issues become ever more limiting with increasing production of RE. These last two
factors, that is, the modified political support and the increasing need for the
integration of RE into existing and future structures of power distribution, require
a real marketing for RE.

For the German RE industry the change from long-term government guaranteed
feed-in tariffs (based on the Renewables Energy Act (REA) ) to an increasingly
market-based system is nothing less than a paradigm shift. It was precisely the
system of the REA, eliminating virtually all risks in the sales market, which led to
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Vi Preface

the strong expansion of renewables. Today, marketing to customers not only entails
substantial additional risks on the sales side, but requires completely new skills and
strategies in the RE industry.

This book is intended to support the adaption of marketing for RE. It has its roots
in a German language volume (Herbes, C./Friege, C. (Eds.): Marketing
Erneuerbarer Energien; Wiesbaden: Springer Gabler 2015), which originated at
the interface between universities and the energy industry. The positive uptake of
this book and many requests from international colleagues led to this English
edition. Many of the German contributions have been adapted and updated for
this book—and a number of new chapters were specifically added for this English
edition. The book is aimed at specialists and managers of utility companies, be they
large suppliers, municipal utilities, green power providers or renewable energy
cooperatives, and at teachers and students. The contributions are meant to enhance
the understanding of basal concepts that underlie the commercialization of RE. At
the same time, practical tools and strategies for the marketing of RE are explained.
The contributions often focus on green electricity, but also go beyond and expand
on other aspects of RE.

The first part of the book “Foundations of Renewable Energy Marketing”
collects contributions, which are relevant for RE marketing in general. Friege
and Herbes identify in their introductory chapter the basic marketing characteristics
of RE and develop an exemplary marketing mix for RE. Bloche-Daub et al. display
the global potential of RE explaining how big the RE markets may be in perspec-
tive. The contribution of Menges and Beyer analyzes consumer preferences com-
prehensively and systematically, thereby laying the foundation for a RE marketing
concept targeted at private consumers. RE products also open up special
opportunities for a direct sales model as the chapter by Friege shows. Tabi, Hille
and Wiistenhagen explain, in which way target group segmentation can be achieved
in a green electricity market and a second contribution from the University of
St. Gallen by Chassot et al. reviews, whether providing green electricity as a default
product is an option. RE is a credence good that cannot be experienced directly in
its environmentally friendly properties by the consumer. Therefore, considerations
about certificates play a particularly important role in the elaboration of marketing
strategies. These certificates, their mechanism and function are the topic of the
contribution by Leprich, Hoffmann and Luxenburger.

Part two of the book looks at “Special Markets and New Business Models”.
Marketing strategies for biomethane are particularly complex, because there are
four parallel paths to the market. Herbes analyzes these paths in his essay within
their respective frameworks. Klopfer and Kliemczak review the ever-growing
contracting market, where using RE leads to very specific considerations. Gervers
illustrates how RE can be used in the marketing of tourism enterprises. This is an
interesting market with travelers being increasingly aware of their environmental
responsibilities, who at the same time want to escape issues such as climate change
for a while. The fourth paper in this section comes from Schlemmermeier and
Drechsler. They present innovative business models, that originate in the
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development of RE and in a fundamentally decentralized energy system. Marc
Ringel discusses in his essay the relationship between RE and electric mobility
leading to a new business model “Green Mobility”. Equally, Schott and Koch
present their view on the marketing of batteries as an enabler of marketing RE.

The concluding part of the book looks at “Marketing of Renewables in Regional
Markets”. Claudia Kemfert asks in her essay, whether the Energiewende in
Germany serves as a role model or leads into a dead end. Graichen, Redl and
Steigenberger from the German think tank Agora Energiewende explain successes
and challenges in the German Energiewende. Michel Cruciani allows for a view at
marketing green energy in France and Spataru and Arcuri focus on the situation in
the United Kingdom. Bigerna, Bollino and Polinori contribute an essay on market-
ing RE in Italy and Jorg Raupach-Sumiya portrays in detail the market in Japan.
Thus a multitude of differing regulatory backgrounds are taken to discuss, in which
way RE can be marketed to customers, what the specifics of each market and
product are, and which challenges and opportunities stem from this. And all of this
is presented with the intention to allow for learning across borders and to contribute
to the further development of marketing of RE.

We would like to thank all authors, who made this book possible with their
conceptual and extensive practical knowledge and with admirable commitment.
They all aim to contribute to the successful commercialization of renewable
energies. Our thanks also go to Prashanth Mahagaonkar and Ruth Milewski, our
partners at Springer for the excellent support and to Niirtingen-Geislingen Univer-
sity for the provision of resources for the production of this book.

Niirtingen, Stuttgart Carsten Herbes
Christian Friege
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Christian Friege and Carsten Herbes

Abstract

Against the background of a modern understanding of marketing, which stresses
value orientation and the interactive web, the attributes of renewable energy
(commodity, low-involvement product, credence good, partially public good,
product that needs explanation in two dimensions, and prosumer good), as well
as the aims of the consumers of renewable energy, a marketing mix for green
energy is developed. Policies on the product, pricing, distribution, and commu-
nication are analyzed in detail and presented with a particular focus on the
specifics of regenerative energy.

Keywords
Renewable energy * Green energy « Marketing

1 Introduction

Why does a separate analysis of the marketing of renewable energy not only
enhance our understanding but in fact serve as a necessary supplement to our
marketing knowledge? It is of course true that the fundamentals of marketing are
also applicable to the marketing of renewable energy. Additionally, the challenges
of differentiating commodities, turning low-involvement products into branded

A previous version of this chapter has been published in Herbes, C.; Friege, Chr. (Hrsg): Marketing
Erneuerbarer Energien. Grundlagen, Geschiftsmodelle, Fallbeispiele, 2015, Springer Gabler.
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products, and marketing new technologies that are still caught between subsidies,
testing, and commercial viability are also known per se. However, the marketing of
renewable energy is a significantly more complex matter. Its singular importance is
revealed by the comprehensive public debate about the energy revolution and the
opportunity to turn renewable energy into an engine of growth for the economy of
the twenty-first century. This puts the marketing of renewable energy into a unique
societal context, and the tasks of marketing experts are challenging, multifaceted,
and without any obvious examples from other industries or situations. Against this
backdrop, a number of conceptual considerations about the marketing of renewable
energy will be developed. The following issues will be addressed:

¢ Which understanding of marketing is suitable as a framework for the marketing
of renewable energy? Which societal changes must be taken into consideration
as the basis for distribution and marketing activities—in addition to a legal
framework and subsidies?

e Which aims of consumers are most important for the marketing of renewable
energy? Renewable energy grew out of the environmental movement and plays a
major role in the debate about global climate change. This aspect largely
influences the marketing of renewable energy.

* What are specific attributes of renewable energy and what are the effects of these
attributes on marketing strategies?

« What is the relevance of renewable energy as an input factor for the provision of
other goods and services? How can this input be utilized in their marketing?

In what follows, each of these questions is discussed in a separate section and a
summary with a focus on concrete action is provided.

For all these questions, we define renewable energy as follows:

Renewable energy includes those types of energy sources that are available in
virtually unlimited amounts (such as energy from the sun, wind or rivers), immedi-
ately grow again or are steadily available (biomass or bio-waste), and all forms of
energy (such as green electricity or heating power) that are fully derived from these
energy sources.

2 Marketing 3.0

Let us first of all address the issue of identifying a marketing concept that is suitable
as a framework for the marketing of renewable energy. Kotler et al. (2010) clearly
stress that the field of marketing has witnessed significant development over the
years and is currently characterized as marketing 3.0. It defines a modern form of
marketing as one that is embedded in social media, is based on many-to-many
communication, and actively accepts the idea of social responsibility of
corporations and integrates it into a marketing strategy (Fig. 1).

This value-based understanding of marketing is also stressed by the American
Marketing Association, which in 2013 defined marketing as “the activity, set of
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Fig. 1 Comparison of the marketing approaches 1.0, 2.0 and 3.0 (source: adapted from Kotler

et al. (2010), p. 6)

institutions, and processes for creating, communicating, delivering, and exchanging
offerings that have value for customers, clients, partners, and society at large”
(AMA 2013, emphasis added). The arguments by Kotler et al. (2010) are grouped
around two focal points, value orientation and the interactive Web, that shape our
society in the twenty-first century. Both of these focal points are helpful in devel-
oping conceptual foundations for the marketing of renewable energy (Fig. 1).

1. Value orientation

Kotler et al. (2010) identify world improvement as the purpose of their
understanding of marketing and summarize as follows: “Instead of treating
people simply as consumers, marketers approach them as whole human beings
with minds, hearts, and spirits. Increasingly, consumers are looking for solutions
to their anxieties about making the globalized world a better place. In a world
full of confusion, they search for companies that address their deepest needs for
social, economic and environmental justice in their mission, vision and values.
They look for not only functional and emotional fulfilment but also human spirit
fulfilment in the products and services they choose. . . .Supplying meaning is the
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future value proposition in marketing” (pp. 4, 20). This includes a holistic
perspective on the consumer as a market perspective [“Marketing 3.0 lifts the
concept of marketing into the arena of human aspirations, values and spirit”
(p- 4)] and a business, which submits to its own explicit value framework in
addition to mission and vision.

. Interactive Web

So-called new wave technology (Kotler et al. 2010, p. 6, Fig. 1) is interpreted
in Fig. 1 as Web 2.0+ since it refers not only to the Internet as a platform and
technology but also to its rapid global spread based on the availability of
inexpensive hardware (particularly smartphones and tablet computers that
make mobile Internet access possible), simple and inexpensive Internet access,
and open-source technologies, which allow easy access to software and its quick
updating. Of similar importance is the developing culture of online collabora-
tion, either via quick communication in social media (many-to-many) or via
online cooperation (co-creation, crowdsourcing, and so forth). Value orientation
and an interactive web characterize social realities as well as modern marketing
3.0. For that reason, they are also appropriate measures by which to classify the
particular features of renewable energy and are suitable for use as a conceptual
framework for further considerations.

Attributes of Renewable Energies and Their Effects
on the Marketing of Renewable Energy

Renewable energies are characterized by a number of common attributes: they are
(1) commodities, (2) low-involvement products and at the same time (3) credence
goods. They are (4) partially public goods and (5) require explanation in two
dimensions. Finally, they increasingly become (6) prosumer goods. What are the
causes and effects of these attributes of renewable energy? What is the role of the
two elements of marketing 3.0 mentioned earlier, namely the web and value
orientation?

(1) Commodities

Commodities are goods with a quality that is subject to clearly defined
criteria. Therefore, there is no differentiation and they are fully fungible, in
other words interchangeable. Prices of commodities are typically determined at
trading places or exchanges. Electricity and gas are typical commodities, as are
fuels; the heating market, for example, is derived from the commodity market
for energy.

Value orientation means that it is not only the defined quality that matters for
renewable energy, but rather the energy source, which becomes the decisive
criterion for customers’ purchase decision. At issue is not so much the com-
modity of electricity or gas, for example, but rather the differentiation resulting
from its generation from renewable primary energy. This differentiation is
supported by the interactive Web, which not only provides detailed information
about energy production but also facilitates discussion in the relevant
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communities. In addition, the Internet also allows for the comprehensive
presentation of the different types of certifications that guarantee the origin of
the renewable energy [on this issue see Leprich et al. (2017)].
Low-involvement products

The extent of involvement with a product prior to the buying decision is
defined as ‘“a person’s perceived relevance of the object based on inherent
needs, values and interests” (Zaichkowsky 1985, p. 342). Electricity, gas, and
fuel are generally considered to be low-involvement products (e.g., Busch et al.
(2009); Lohse and Kiinzel (2011)).

Thanks to the value orientation, the offering can be differentiated not alone
via brand development (as is the case for mineral oil fuels), but in addition via
the societal positioning of the product as a contribution to slowing down
climate change, using resources in a sustainable manner, and so forth. “Making
the world a better place” as an aim of marketing 3.0 becomes particularly
apparent in this regard. The activating effect of the interactive web further
strengthens this positioning. As an example, the platform utopia.de was
established with the explicit aim of “contributing towards sustainable change
in the consumer behavior and lifestyle of millions of people” (Utopia 2014).
Forums on a wide range of topics, especially concerning energy and energy
consumption, can be found there.

Credence goods

Green electricity and biomethane are credence goods. Meffert et. al. (2015,
pp- 38-39) define the credence qualities of a service or good as follows: “In this
case the consumer is unable to ascertain certain attributes or qualities either
before or after the purchase, even though these attributes are important to him
and he is willing to pay an appropriate price for them.” This is apparently also
the case for renewable energy, since the consumer—apart from certifications
(Leprich et al. 2017)—has no way of ascertaining whether the stated energy
sources were in fact utilized and what ecological value added is indeed
achieved when purchasing the product. The same is true for the use of renew-
able energy in transportation services and in the offerings of tourism companies
(Gervers 2017) or in the case of e-mobility (Ringel 2017). In every instance, the
consumer ultimately depends on the promise that a “green” contribution is
indeed being made.

In a study about credence goods, Dulleck et al. (2011) found that a significant
share of the providers are in fact honest. In comparison, the subsequent verifi-
cation of the attributes of a credence good—even where this would be possi-
ble—has no particular significance. Of much greater importance is the liability
for the promised services—in the case of renewable energy, this is replaced
mainly by reputation.’

"However, Dulleck et al. (2011) only assigned high relevance to reputation in cases where liability
and competition were not strongly developed. In the case of renewable energy, reputation largely
replaces liability.
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In principle, value-oriented marketing is more suitable for creating the
necessary trust. Corporations with a focus on value will be able to construct
their orientation and positioning in such a way that mission, vision, and values
are highly consistent and integrated and that any deviation from them would
result in a massive loss of reputation, providing incentives to adhere to the self-
imposed set of values. The necessary transparency is assured in this case via the
social control of the interactive web, which also enhances the reputational risk
as guarantor of appropriate behavior.

Partially public goods

The aspect of climate protection turns renewable energy into a partially
public good. Assuming that any increase in the demand for renewable energy
also results in increased production and thus in a reduction of CO, emissions,
which in turn contributes to a slowing of climate change, everybody benefits
from the decision of an individual to purchase renewable energy products,
including all persons who remain inactive. This supports free rider behavior
and ultimately results in a suboptimal market outcome (e.g., Menges and Beyer
2017).

Value orientation in marketing and by consumers works against this free
rider problem, and the motivation to reach conscious and socially responsible
purchasing decisions is promoted if corporate values are stressed, especially if
they are in line with the values of the target customer. Furthermore, the
psychological benefit of the “warm glow”, in other words the positive feeling
of superiority which comes with a good deed, is value based.

The interactive web significantly facilitates the generation of an additional
psychological benefit for the consumer via demonstrative consumption: “self-
expressive benefits from conspicuous environmentally sound consumption”
(Hartmann and Apaolaza-Ibanez 2012, p. 1254). Thus it is not merely the social
control but also the self-portrayal of the environmentally conscious purchase
that is facilitated significantly by the Internet and the social media
(on renewable energy as input factors, see the following section “Relevance
of Renewable Energy as an Input Factor in Marketing Other Goods and
Services”).

Goods that require an explanation in two dimensions

It may appear surprising at first glance that renewable energy is characterized
both as a commodity and a good requiring explanation. It is its origin that leads
to differentiation (see earlier discussion) and thus also calls for explanations.
This is true at two different levels: initially, the basic attributes of the product
need to be explained, especially its origin, but additional questions directly
related to the product (for example the connection to a local heat network) must
also be answered. In addition, questions about the effect of the purchasing
decision on overarching goals, such as the implementation of the energy
revolution or the containment of climate change, must be asked at a second
level.

This second level of explanation very directly requires the value orientation
postulated by marketing 3.0, which allows for differentiation and specifically
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provides entry points for product and communication policies. This mechanism
is again intensified by the interactive web, which not only facilitates the transfer
of knowledge among target customers but additionally transports the—in parts
certainly not trivial—explanations of the providers.

(6) Prosumer goods

Especially renewable energy is increasingly consumed and produced simul-
taneously by the end customers of the utilities and is thus a typical example of a
prosumer good. This will fundamentally change the energy sector
(Schlemmermeier and Drechsler 2017) but at the same time pose new
challenges for the marketing of renewable energy.

Especially during the transitional period between high subsidies for renew-
able energy, which was formative in Germany until the Renewable Energy Act
2014, and the clearly apparent movement towards more market-based solutions
and new market models—for example in the new Renewable Energy Act, but
also in the discussion about the best electricity market design (Schlemmermeier
and Drechsler 2017)—many decisions, and especially buying decisions,
concerning renewable energy are driven by the corresponding value orienta-
tion. Why? Compared to the situation a few years ago, investments of private
households in photovoltaic systems only generate rather small returns. Thus
financial considerations are less and less sufficient as an investment motive, and
value-oriented targets such as environmental and climate protection, as well as
increased independence from major utilities, gain in importance.

In this situation, marketing requires a meeting of similar values shared by the
supply and demand sides. And again the interactive web serves as a platform
that amplifies communication and interaction. But above all, it serves as the
technological platform for the informational connection of the energy distribu-
tion networks, which is a decisive component of smart grids and the
corresponding management of the demand and supply sides.

As a first conclusion of the arguments presented, it can be stated that the six
highlighted attributes of renewable energy are characteristic and relevant for
marketing. In addition, numerous aspects confirm that the description of marketing
that Kotler et al. (2010) have labeled marketing 3.0, especially the value orientation
and the interactive web, are particularly suitable for the marketing of renewable
energy. It is thus not surprising that a modern understanding of marketing,
influenced by our societal reality, and the challenges stemming from that reality,
namely the need to market a fundamentally new product category, come together in
multiple ways.
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4 Aims of Consumers When Buying Renewable Energy

The societal framework for the marketing of renewable energy developed in the
previous section would remain incomplete if it did not incorporate the specific
motives and motivations for supply and demand in the market for renewable
energy.

The starting point for the diffusion of renewable energy is the concern about the
long-term environmental effects of fossil fuels and nuclear power and the increas-
ing awareness about climate change and its effects. Environmental awareness is one
of the most important psychographic drivers of purchasing decisions and willing-
ness to pay for renewable energy (Rowlands et al. 2002; MacPherson and Lange
2013; Herbes et al. 2015). Thus the primary issue is not a new business idea, but
rather a value-driven innovation in the sense of Kotler et al. (2010).

A first approach to understanding the motivation of consumers who purchase
renewable energy and who frequently are willing to pay more than for products that
do not incorporate renewable energy is provided by the motivation of private
households to invest their savings in renewable energy projects, and it differs
from the motives of institutional investors. An analysis of the motivation for
investments in renewable energy by institutional investors shows that financial
goals dominate (e.g., Taylor Wessing 2012, p. 12). In the case of private investors,
who are decisive in the spread of renewable energy and are responsible for
increasingly decentralized production, the motive of sustainability clearly plays
an important role (see overview of Friege and Voss 2015): investments by private
investors are thus driven both by considerations of sustainability and values as well
as by financial incentives. A similar motivation can also be assumed when it comes
to the consumption patterns of these private investors.

This is also confirmed in detail by a comprehensive analysis of the literature (see
overview by Herbes and Ramme [2014] in Fig. 2). The motivation of consumers
can fundamentally be organized in two groups: first, the purchase is expected to
lead to actual change, such as a limitation on climate change. Second, the purchase
helps the purchaser to feel better or to achieve a status gain.

(1) Actual change/utilitarian benefits

Consumers want to accomplish aims or maximize benefits by targeting real
change, which is beneficial not only to themselves but to others as well,
so-called utilitarian benefits. In this case altruism plays a role as a basic value
(Litvine and Wiistenhagen 2011). These utilitarian benefits include, for exam-
ple, environmental and climate protection, regional production or the support of
specific ways to generate renewable energy. At the same time, consumers want
to assure that the renewable energy contracts they select actually contribute
towards achieving these targets, so that their purchasing decision has a real
effect (“perceived consumer effectiveness”). This is related to the attributes of a
credence good, discussed earlier. Consumers can assess the effects of their
purchasing decisions with the help of information about the renewable energy
product or with reference to labels.
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Fig. 2 Overview of the aims of buyers of renewable energy contracts (adapted from Herbes and
Ramme (2014), p. 259)

(2) Psychological benefit

In addition to the so-called utilitarian benefits, consumers can also derive
so-called psychological benefits from their purchasing decision (Hartmann and
Apaolaza-Ibanez 2012). To some extent they are not as aware of these types of
benefits compared to the previously mentioned goals of environmental or
climate protection. Nonetheless, these types of benefits are important. One of
them is the so-called warm glow, the pleasant feeling of moral superiority that
results from a good deed. A second aspect is the gain in social distinction that
can be derived from the demonstrative consumption of renewable energy. For
the warm glow it is not necessary that the act of consumption be observed by a
third party; however, it is decisive for demonstrative consumption. With all the
focus on value orientation, it also needs to be pointed out that the average green
electricity rate in Germany is only 2 % above the corresponding gray electricity
rate and that consumers are in some cases even able to reduce their cost when
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switching to a green rate (Top agrar online 2012). Thus financial motives are
likely to play a role as well.

Distributers of renewable energy always need to keep an eye on the entire target
portfolio of their (potential) customers and use it as the basis of their marketing mix,
particularly in their product and communication policies.

5 Marketing Mix for Renewable Energy

Now that marketing 3.0 has been revealed in principle as a suitable concept for
marketing renewable energy and six major attributes of renewable energy have
been proposed for the conceptual presentation of the marketing activities, the most
important aspects of the so-called 4Ps that are common to all renewable energy
products must be identified, including the motives for demanding renewable energy
(Fig. 3).

5.1 Product Policy for Renewable Energy

The major importance of the origin of green electricity, biomethane, and heating
power when configuring renewable energy products was already stressed earlier.
The origin is mainly documented via certificates and detailed presentations of all
power plants on the Internet.

(1) Certificates, or quality labels, serve several functions (Manta 2012; Leprich

et al. 2017):

a. Commodities such as electricity or gas are assigned specific attributes, which
imply a sort of de-commoditization,

b. Customers may select from among different product specifications based on
their preferences,

c. The certificate/quality label confirms the attributes specified,

d. Providers use certificates to differentiate their products.

An interrelationship exists between certificates and the degree of customer
involvement. Manta (2012) demonstrated that the relevance of quality labels
increases as customer degree of involvement is reduced. Quality labels are also
more relevant than product attributes. However, earlier studies found a rela-
tively minor relevance of certificates for the buying decision of customers in the
field of green electricity (Kaenzig et al. 2013).

Corporations and certifiers have recently presented the first quality label that
goes beyond an assessment of the product and instead includes an overall
evaluation of the provider. For “pioneers of the energy revolution” it has
been confirmed that “goals and requirements of the energy revolution are not
only firmly anchored in the corporate policy, but are also applied consistently in
practice” (TUV Siid 2014). The focus on differentiation becomes particularly
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apparent in this case. In addition, it has become increasingly clear that it is
ultimately the reputation of the provider that ensures the attributes certified.
(2) Online presentation of all power plants

The offering of green electricity is occasionally supported by a detailed
presentation of the facilities in use on the web pages of the provider. Transpar-
ency appears to be prima facie greater in the case of “pure providers of green
electricity” in Germany compared to suppliers of green and grey electric-
ity (Friege & Herbes, 2015, p. 15). Most providers rely only on the legally
required proof of origin.

The potential importance of this transparency can be derived from the results
of a survey by the federal environmental agency (UBA 2014). As an example,
of 100 users of proofs of origin in Germany, only 27 obtain them in combina-
tion with physical delivery (p. 60). Of the 27, 2 stated that they obtain their
electricity from the electricity exchange EEX (p. 64), which obviously makes
the combined purchase impossible.

Decisive for the product combination is the question whether an additional
ecological benefit should be offered and, if so, what kind (see comprehensive
discussion in Leprich et al. 2017). Not all certificates demand the same standards.
Most importantly, however, it is possible to achieve a high standing of certificates
among consumers, even though the purchase of green electricity triggers no addi-
tional investments in power plants or does not support the energy revolution in any
other way. This is the case, for example, if the green electricity is generated
exclusively in old hydropower plants, which in some cases have already been in
operation for more than 100 years. A different option for obtaining an ecological
value added is, for example, the “sun cent” of the green utility EWS,2 which may,
however, in the meantime be obsolete owing to the effective subsidies from the
Renewable Energy Act and the fact that grid parity has meanwhile been achieved.
Against this backdrop, the certification of companies is an interesting approach,
which makes it easier for consumers to identify those energy suppliers that are
serious about the energy revolution.

Another example of product attributes that are suitable to support
de-commoditization are—especially for commercial customers—certificates of
origin that can be placed prominently around business premises (e.g. saying “Our
goods are manufactured using solely (brand name) green energy.”). They are also
suitable for achieving a certain differentiation from free riders. Both the support
contributions and the certificates of origin can at the same time be used to increase
customer involvement.

All these measures in the field of product policy aim at differentiating the prod-
uct. In addition, Enke et al. (2011) point out that de-commoditization can also be
achieved via superior customer relations. Of course, this is also a possible approach
for further product differentiation when offering renewable energy. For example,

2http://www.ews—schoenau.de/oekostrom/kundenfoerderung.html; accessed 14 December 2014.
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LichtBlick, a provider of green energy, can document that it has implemented this
approach. Thanks to its superior customer orientation, the company has held the
leading position—in addition to many other awards—among all energy providers,
including those companies that distribute electricity of unknown origin, in the
German Customer Monitor (Deutscher Kundenmonitor) for 6 years in a row
(LichtBlick 2014).

All these product attributes will ultimately imply higher complexity, which
results in the need to provide explanations about renewable energy products in
two different dimensions. Complexity grows further if renewable energy is increas-
ingly established in the market as a prosumer good. This widens the range of
relevant products to include contracting and the efficient generation of energy by
customers (Klopfer and Kliemczak 2017), in addition to the traditional matters of
distribution of green electricity, sustainably generated heating power, or
biomethane. It must be pointed out in this context that the uncertainty surrounding
regulatory framework conditions and technological progress is currently huge.
Nonetheless, even if these effects are uncertain, they need to be considered when
structuring new products.

Overall, the product policy for renewable energy is dominated by the product
component “energy source” and the relevant documentation for the customer,
ideally in the form of a transparent additional ecological benefit. With the growing
importance of prosumers as customers, the challenge will be to structure extremely
complex products in such a way that they can be explained and, thus, placed
successfully in the market.

5.2 Pricing Policy for Renewable Energy

Looking at the entries in the column “pricing policy” in Fig. 3, contradictions
appear to be present. The high price transparency that follows from the fact that we
are dealing with a commodity is reduced by the growing importance of prosumer
goods in the field of renewable energy. This is basically plausible since there can be
no doubt that the ability to differentiate among various combinations of generation
and use—notwithstanding all the work concerning certificates and documentation
of production units—is larger.

More interesting, however, are the effects concerning low-involvement products
and credence goods, where price plays a larger role than most other attributes; for
different reasons there is a specific focus on the price when the purchase decision is
made. In the case of low-involvement products, the price is a simple indicator and
replaces any examination of the brand or the product’; in the case of credence
goods, it is predominantly competition that sets the price (Dulleck et al. 2011). In

*For example: “In contrast, the involvement in the case of utilities tends to be lower. Without
involvement, true brand loyalty cannot emerge....The lower the involvement, the higher is the
importance of market factors such as market presence or price.” (TNS Infratest 2008).
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this context, the issue of additional ecological benefits of renewable energy
becomes a second area in need of explanation on top of the differentiation accom-
plished by the product policy.

Current research on the willingness to pay for renewable energy is mainly
characterized by methodological debates. These debates are fueled by the fact
that studies about the willingness to pay regularly present encouraging results,
whereas the actual numbers of customers who switch to green electricity contracts
of high quality are much lower (Rowlands et al. 2002; Kaenzig et al. 2013; Stigka
et al. 2014).

The study by A.T. Kearney (2012) (Fig. 4) reveals scope for action for the years
2011 and 2012. Analyzed as “pure providers of green electricity” are LichtBlick,
Tchibo, Naturstrom, and EWS. Looking at the price charged, a pure provider of
green electricity obtains a price premium of EUR 120 compared to municipal
utilities and EUR 125 compared to discounters in 2012. The numbers are slightly
lower for 2011, at EUR 80 and EUR 100, respectively.

Assuming the costs of certificates of origin were approximately EUR 4/MWh for
the year 2012 (this relates to newer hydropower from Austria) (UBA 2014), it becomes
apparent that the consumer who was taken as the basis of the calculation in Fig. 4 had
to absorb a maximum cost difference of EUR 14. It can thus be shown that an
ecological structure of the renewable energy product not only results in the availability
of a price premium but is also relatively more profitable. On the other hand, the price
differences between green electricity and grey electricity are so low that it can be
safely assumed that old Norwegian hydropower with costs for the certificates of origin
of less than EUR 1 was used as the basis of the calculations in Fig. 4.

And indeed, the federal environmental office (UBA) compares the costs of the
certificates of origin indicatively with the costs for rebuilding the energy system in
its study and reaches the following conclusion: “Given these conditions, final
consumers cannot expect that the choice of a green electricity rate contributes
towards the financing of the further development of renewable energies” (UBA
2014, p. 146).

On balance, the high price premiums of the past will not be sustainable over
time. This is supported by the following arguments:

» Increased supply of renewable energy, which is increasingly competitive in the
marketplace due to the passage of the Renewable Energy Act;

» Willingness to pay is limited by potential free riders—the higher the difference
between the so-called market price without additional ecological benefit and
price of renewable energy, the more relevant will be the attribute of renewable
energy as a partially public good;

“Since 2010, the coffee shop and retailer have been offering green electricity, which is certified by
ok-power and TUV, respectively, however, without naming the power plants of origin. The
“climate-friendly gas” is created through a complete compensation of CO, emissions via gold
standard certificates (Tchibo 2014).
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Fig.4 Comparison of prices of providers of green electricity in Germany (Source: A. T. Kearney
2012, p. 27)

e The continued high support for the energy revolution (Losse 2014) should not
mask the fact that energy nonetheless remains a low-involvement product, and
thus the willingness to pay is limited

« Finally, online portals, which are driven purely by price, continue to hold a
major market share: “Already 80 % of households obtain information from a
comparison portal and close to 50 % switch online” (A. T. Kearney 2012, p. 3).

In the case of biomethane, the setting of prices is more challenging for suppliers
compared to electricity from renewable energy since, depending on the products
used, the production and purchase costs for biomethane can be significantly higher
than those for natural gas (Herbes et al. 2016). Unlike electricity from renewable
energy, the additional costs are not single-digit percentages but can easily be twice
as high in the case of 100 % biomethane products. For the pricing policy of
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renewable energy, this implies that it follows directly from the product policy: the
more transparent the differentiation of the renewable energy product is, the more it
contrasts with other renewable energy products, the more understandable is the
ecological usefulness, and the more the involvement of customers can be devel-
oped, then the more likely there will be a price premium in the future. Support in
this direction will also come from a trend towards prosumer goods.

5.3 Distribution Policy for Renewable Energy

In some sense, the distribution policy follows the product and pricing policies
(Fig. 3): the stronger the product configuration supports a competitive—also
vis-a-vis basic suppliers in electricity and gas—price, the easier it will be to
distribute the renewable energy product online. Finalization of contracts and com-
prehensive explanations are not only easily done online these days, but such a
distribution channel is even state of the art. This is the case not only for electricity or
gas contracts but also, for example, for the distribution of roof solar panels in the
USA, which to a large degree takes place online as well.

At the same time, the need to provide explanations in two dimensions about
renewable energy products requires conversations with the customer, and for that
reason renewable energy products are also very suitable for direct selling, both as
prosumer good “rooftop solar panels for partial self-sufficiency” and as utility
product green electricity and eco-gas. This distribution channel is particularly
suitable in situations where the additional ecological benefit is pronounced, when
the product is complex, or if the response is otherwise unsatisfactory due to the
low-involvement attributes (on this issue see Friege 2016).

A. T. Kearney (2012) reports that in the first half of 2012, approximately half of
the changes in providers and rates for electricity and gas contracts were
implemented online, more than one fourth were initiated via direct distribution,
while the share of the next largest distribution channel, telephone sales, is approxi-
mately 10 %. Because of the restrictive regulations in Germany, the latter channel is
mainly limited to contract changes with the same provider.

However, in addition to the dominant channels online and direct distribution, an
additional important distribution channel are referrals by existing customers. While
this channel only leads to high growth rates in absolute terms if the initial level of
customers is high, it is also a lasting form of advertising characterized by low costs.
As the market research institute YouGov states: “Close to 20 % of the customers
currently state that over the past two weeks they had conversations with others
about EWS Schonau. In the case of other companies, this number is at most half as
large” (GeiBler 2014). It can also be assumed that this will have a positive effect on
referrals by friends.

Compared to these three channels (online, direct selling, referrals by friends) all
others are far less effective: telephone sales are strongly limited by legal rules, the
response rates of direct mail are mostly too low, while advertisements, bill boards,
and radio and TV spots rarely achieve satisfactory and measurable results.
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Finally, it needs to be pointed out that innovative multiple distribution channels
will develop for complex renewable energy products characterized as prosumer
goods. While a broad-based configuration still needs to evolve, a framework for
such a multichannel strategy is already established (Friege 2017).

And thus, the distribution policy for renewable energy turns out to be a perfect fit
for marketing 3.0: distribution of renewable energy is value-driven, and this
conviction is transported personally (direct distribution, referral by existing
customers) or via the interactive web (online marketing, anchoring in social
media). Trust in the sales representative, the customer who recommends the
service, and the service offered takes center stage and is coupled with the assurance
that a legitimate provider does not want to risk the loss of reputation.

5.4 Communication Policy for Renewable Energy

An important instrument for de-commoditization is brand management, which
obviously needs to be implemented across all components of the marketing mix
and is still included at this point in the context of communication policy. Why?
Especially in the context of renewable energy, target-specific communication is
decisive for creating awareness of the service differentiation. Wiedmann and
Ludewig (2011), for example, develop the brand positioning for a municipal utility
and summarize their resulting “corporate branding story” (p. 106) as follows: now
the task is to communicate the developed brand positioning.

Concerning the communication aspects of brand management, the mineral oil
industry may offer a few suggestions. Major providers, for example, have success-
fully established premium gasoline brands, which are about EUR 0,05 - EUR
0,10 more expensive per liter compared to diesel or premium gasoline. Advertising,
testimonials, sponsorships, and customer management were used (Moller and
Roltsch 2011). As a rough sketch transferred to renewable energy, motorsport
sponsorship will be replaced by support for climate protection projects and
testimonials of Formula 1 pilots by the recommendations of environmental
agencies. This was done, for example, by 17 environmental organizations that in
the initiative “Quitting Nuclear Power—Let Us Do It Ourselves” support the switch
to EWS, Greenpeace Energy, LichtBlick, or Naturstrom in Germany.” Marketing
for renewable energy products will consist predominantly of transparent online
information and active participation in the interactive web. The importance of
customer management was already stressed when presenting the product policy
for renewable energy. At this point, client-focused communication must be added.

In the context of the transparent presentation of renewable energy products and
their suppliers, an effort will be made to build trust, which in the current environ-
ment is more than ever the result of truthful, complete, and transparent communi-
cation (Friege 2010). This also includes the need to point out the benefits for

Shitp://www.atomausstieg-selber-machen.de/ accessed 2 February 2015.
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customers and society at large to reduce free rider behavior (Fig. 3). Unlike with
many other products, any communication by providers is accompanied by a politi-
cal and public media discussion, which can sometimes be very intense. In such
discussions, storylines such as “plate or tank” respectively “maizification” (large
quantities of maize being grown as an energy crop) are created (on this issue see
Herbes et al. 2014), which run contrary to the interests of the suppliers of
biomethane. The timely reaction of the providers is required in these instances.

It is also important to address all possible utility categories of renewable energy
customers (Fig. 2) in the communication. For example, customers can be supported
in their efforts to display conspicuous consumption if they are provided with
information or stories by the producer that are suitable for communication in
their own social network.

Overall, it must be the aim of the communication policy to continuously find
new occasions to communicate with the target audience and to present the range of
available services or at least some of its aspects. This is specifically relevant in the
case of complex prosumer goods. And the greater the variety of perspectives used to
enable communication with different subsegments of the target audience, the more
sustainable will be the establishment of a comprehensive and holistic brand
communication.

6 Relevance of Renewable Energy as an Input Factor
in Marketing Other Goods and Services

In section four, the aims of consumers who order renewable energy products were
discussed. These aims are of direct relevance for providers of renewable energy
products, but at the same time, these products can be used by many different
companies along the value chain, including, for example, the producers of con-
sumer or investment goods. There are many reasons why these producers might
decide to use renewable energy. Perhaps they are reacting to consumer preferences
in favor of sustainably produced products and services and are using their decision
to support renewable energy in the context of a marketing campaign focusing on
consumers’ sustainability targets. The most prominent example in this connection
is the recently introduced Bahncard of Deutsche Bahn (German Railway), which
allows rail travel at a discounted rate. The Bahncard is now issued in green, and
Deutsche Bahn purchases large quantities of electricity from renewable sources to
achieve CO,; neutrality for distances traveled by owners of the card. Tour operators
also use renewable energy in their marketing (Gervers 2017), and renewable energy
is also used in the marketing of food. For example, the packaging of Milka
chocolate includes the information that only renewable energy was used in its
production. Such an approach is particularly promising in the marketing of products
where sustainability generally plays a large role in their positioning, for example,
bio food. What does this mean for the marketing of renewable energy? There is a
need to support customers in the effort to communicate the advantages of using
renewable energy to end users. This is exactly what many providers are already
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doing by offering communication manuals, word building blocks, or printable
versions of eco-labels, which in turn can be used by their customers in their own
marketing.

Consumer demand for sustainably produced products and services can also
affect other participants in the value chain. Producers of consumer goods occasion-
ally reformulate the preferences of the end customer as sustainability requirements
for their suppliers, including the manufacturers of investment goods. These
sustainability requirements can also include the use of renewable energy. In this
way, the preferences of consumers can occasionally have an effect on several stages
along the value chain.

In addition to the desire to address the concerns of consumers who demand the
use of renewable energy, producers can also pursue further goals at all stages of the
value chain when using renewable energy in the production process. First, there are
financial goals. Until the Renewable Energy Act of 2014, generating electricity
from biomethane was a way for manufacturing enterprises to achieve a reduction
and long-term stabilization of heating costs. Second, the use of renewable energy
can also originate from a comprehensive sustainability strategy, without any pres-
sure by consumers or institutional clients.

However, such a use of renewable energy must always be apparent in the overall
“brand substance” (Meffert et al. 2010, p. 30). It consists of three components
(Meffert et al. 2010, pp. 30-31), always with regard to renewable energy:

¢ For the use of renewable energy, sustainability in aims and strategy means that
credibility can only be achieved if it is consistent with the corporate strategy and
positioning;

« Sustainability in the value chain with regard to renewable energy requires the
development of processes and key figures that allow for the implementation
and—if needed—communication of the promise “produced with renewable
energy’’;

» Sustainability in service offerings means that the use of renewable energy as an
input factor is meaningful only if it strengthens product differentiation or is
appreciated by relevant stakeholders (e.g., consumers, media). The relevant
metric to assess the decision is still sustainable profitability.

In summary, renewable energy can be used at different stages of the value chain,
where it can also become a component of the branding strategy in line with the
brand substance. Thus the distributors of renewable energy must not only address
their direct customers in their marketing activities but also provide support in
addressing the preferences of their final customers through the use of renewable
energy (Fig. 5).
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Fig. 5 Demand effects for renewable energy products in the value chain

7 Summary: Most Important Steps for the Successful
Marketing of Renewable Energy

The environment for marketing renewable energy is characterized by a value orienta-
tion and the interactive web. This framework reflects our times and the societal realities
and is comprehensively suitable for the marketing of renewable energy. Within this
framework, the goals for the consumption of renewable energy need to be considered.
They are not limited to a cost/benefit analysis but in addition target actual change and
pursue individual psychological aims. All attributes of renewable energy need to be
considered as well since they frequently determine the scope of the distributor. The
marketing of renewable energy takes place within this framework (Fig. 6).

In this process, the main steps of the marketing of renewable energy need to be
stressed:

1. Of overarching relevance in product policy is transparency about energy gener-
ation. Here a distinction is made between sustainable products and products that
are labelled as “greenwashing.”® Ideally, the product provides an ecological
value added, especially if it wants to satisfy consumers’ motivation for actual
change.

SThe attributes of low-involvement and credence goods in fact imply that even products where
greenwashing must be assumed can be successful in the marketplace, at least in the short run.
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Fig. 6 Factors influencing the marketing mix

2. This involves the potential for achieving additional revenue.

3. In addition to the largest distribution channel, the Internet, which, due to its high
price transparency, limits the potential for additional revenue, direct selling and
referral by existing customers are decisive for successful marketing.

4. The ultimate aim of any communication policy is to transport the brand posi-
tioning. This is not an easy task owing to the tension between low-involvement
and credence goods on the one hand and the need to provide explanations along
two dimensions on the other hand.

In summary, the marketing of renewable energy must be based on a number of
clearly identifiable success factors and areas of activity that are derived from the
attributes of renewable energy. In an environment of value orientation and interactive
web, these success factors can be used in a targeted fashion. The renewable energy
product is defined above all by its transparent origin, which therefore serves as the
starting point for all marketing activities. However, these marketing efforts do not
take place in a vacuum but are heavily influenced by legislators and regulators.
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Abstract

Since the first oil crisis in the 1970s, technologies to use renewable energy
(RE) have been developed and improved significantly, and the importance of
these resources in the production of electricity, heat, and fuels has increased
continuously. For each renewable energy source a unique set of technologies has
developed bringing with it different forms of application. Although wind energy
and solar energy have developed strongly in the past few years (especially in
China, Germany, the USA, Brazil, India, and Japan), they still account for less
than 1 % of primary energy consumption worldwide. So far, traditional biomass
application and hydropower are the most commonly used REs, and they will
retain their frontrunner position in the near future. Against this backdrop the
following chapter aims to give an overview of the current usage of RE—
worldwide, in the EU, North America, Asia, and the rest of the world. Further-
more, an outlook on the potential development of the different RE technologies
up to 2020 is given.
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1 Support Schemes for Renewable Energies

The development of renewable energy (RE) markets is determined by national legal
frameworks and especially by incentives for the development of RE technologies.
According to regional availability and the purchasing power of the costumer,
transregional and transcontinental trade is a result. Previously, this was limited to
transportable solid and liquid biofuels, for example, wood chips, pellets, and
biodiesel. However, public criticism—addressing especially direct and indirect
land-use changes in Asia and South America (the so-called food versus fuel
debate)—has shown that proof of origin and the sustainability of the traded
products/resources are a necessity.

To achieve national RE targets, different national support mechanisms are used,
and they can vary substantially from country to country. In what follows, an insight
into commonly used political and economic incentives is given.

1.1 Support Schemes for Renewable Electricity

A list of typical models used to support renewable electricity is presented here
(Renewable Energy Policy Network for the 21st Century 2016):

e FIT (Feed-in tariff or feed-in premium): This type of policy guarantees
producers of REs specified payments per unit, for example, in US dollars per
kilowatt hour (USD/kWh). The same policy may also regulate how producers
can pool and sell power to the (public) grid. A variety of alternatives exist for
defining the level of incentives. The two main options are the payment of a
guaranteed minimum price (e.g., FIT) and payment floats on top of the wholesale
electricity price (e.g., feed-in premium). A special form of the FIT is net
metering. Under this policy, utility consumers with on-site electricity generators
can receive credits for excess generation that can be applied to offset consump-
tion in other billing periods.

* Renewable portfolio standard (RPS): This can be a governmental scheme
requiring a utility company, group of companies, or consumers to provide or
use a given minimum share of RE. This is also called renewable obligations or
mandated market shares and is applied, for example, in Great Britain.

¢ Tendering: This is also called auction, reverse auction, or tender. The RE supply
or capacity is auctioned by the seller and typically sells at the lowest price
acceptable to them. The bidding may be assessed by price and nonprice factors.
At the moment this approach is used especially in Central and South America,
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but it is slated to be introduced in more countries, for example, in Germany
in 2017.

o Trade with certificates: A limited number of certificates for the emission of
greenhouse gases (GHGs) are issued. Ultimately the certificates should help
trigger further GHG reductions, for example, by increasing the efficiency of
existing plants or the installation of new RE plants to compensate fossil energy
resources. Certificates will help this development by a growth in value and, if
needed, a reduced availability of certificates on the market. This mechanism has
been used, for example, in the European Union (EU) since 2003 as the EU
Emissions Trading System (ETS) and is the first transnational trading system; so
far, however, it has had limited success (European Commission 2016)

» Labeling: Currently there is no global framework (label) in place for the market-
ing of electricity from RE sources like, for example, so-called eco-electricity.
Nevertheless, energy companies, energy platforms, and the electricity stock
exchange, especially in Europe, offer a limited amount of eco-electricity for
trading.

1.2 Support Schemes for Renewable Heat

Currently 45 countries have renewable heating and cooling targets; 31 of these
countries are located on the European continent (Renewable Energy Policy Net-
work for the 21st Century 2016). However, the promotion and support schemes for
renewable heating and cooling technologies lag behind the implementation of
policies in the renewable electricity and fuel in transport (Renewable Energy Policy
Network for the 21st Century 2016). Measures that are often used to incentivize the
generation of renewable heating/cooling include reduced taxes for renewable fuels
(e.g., for wood pellets in Germany and Italy), national or regional subsidies for
investment costs, and low-interest loans for the installation or redevelopment of
regenerative heating/cooling systems. These approaches are prioritized in
industrialized countries, while developing and emerging countries implement com-
parable approaches only partially. Generally, subsidies for the installation or
reconstruction of renewable heating/cooling systems are temporary, and the mag-
nitude of incentivizing is affected by economic fluctuations.

13 Support Schemes for Renewable Fuels

In the last few years many regulatory measures and fiscal incentives have been
imposed on renewable fuels and electric vehicles. The vast majority of these
policies targeted the production and use of biodiesel and ethanol. Typically
approaches included installing targets, regulatory measures, and tax/financial
incentives (Renewable Energy Policy Network for the 21st Century 2016).

Quota models are often used in the biofuels market. Quotas are set in reference to
a pure biofuel (100 %) or a mixed biofuel (amount of biofuels mixed with fossil
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fuels). In Germany, the amendment of the law on biofuel quotas (BioKraftQuG) in
2015 changed from a quota defining an amount of biofuel on the market to a
decarbonization quota. To evaluate the impact of the target quota, the GHG
reduction must be calculated. Most policies, however, focus on road transport and
do not include aviation, rail, or shipping. For example, no national support
programs for the use of renewable fuels in the aviation sector currently exist.
Nevertheless, some organizations try to introduce a target quota for the use of
alternative fuels in the aviation sector, for example, the Aviation Initiative for
Renewable Energy e.V. (Aireg), which wants to implement a quota of 10 % biofuels
by 2025 (Aireg e.V. n.d.).

1.4 Policy Measures and Targets Worldwide

In Table 1 the relevant policies, fiscal incentives, and public financing are listed for
three major regions of the world; they are also used subsequently in Sects. 2 and 3:

¢ Asia: The three leading countries in the RE sector are China, India, and Japan,
while countries like South Korea and Indonesia may only play a marginal role at
the moment.

e EU: The EU currently consists of 28 member states. In the statistics presented
here, all EU countries are taken into consideration.

¢ North America: For the statistics analyzed here the North American continent is
assumed to be the USA, Canada, and Mexico.

« Rest of the world: Important regions summarized under this category are Africa,
Middle East, Central and South America (with Brazil and Argentina)

2 Primary Energy Consumption from Nonrenewable
Sources

Nonrenewable primary energy sources are fossil fuels such as coal, natural gas, oil,
and peat and mineral fuels (mainly natural uranium). Fossil fuels are based on
organic decomposition products such as decomposed plants and animals. These
substances have stored high amounts of solar energy from prehistoric times as part
of the carbon lifecycle. The stored energy can be transferred into heat, electricity,
and fuels applying thermochemical processes. Mineral sources refer to radioactive
material that is used in nuclear power plants to produce thermal energy by neutron-
induced nuclear fission.

2.1 Status Quo

Global 551 EJ of primary energy was consumed worldwide in 2015 (Fig. 1). Fossil
as well as nuclear fuels are still the dominant sources for energy production. These
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Fig. 1 Primary energy consumption of selected regions [(asterisk) data estimated; illustration
based on BP PLC (2016)]

nonrenewable sources provide 498 EJ of energy, which equals approximately 87 %
of the total world primary energy demand. Oil has the highest market share, with a
global consumption of 181 EJ (33 %). Coal (hard and soft) contributes 30 % to
satisfy global energy demand. Furthermore, 131 EJ (24 %) are provided by natural
gas and 24 EJ (4 %) by nuclear resources. Contrary to the relative constant global
distribution of fossil energy sources, significant differences are observable on
regional level. This is related to regional resource availability and differences in
regional economies affecting primary energy demand. For example, US primary
energy consumption declined between 2014 and 2015 by 0.9 %, while consumption
increased in Germany (2.8 %) and China (1.5 %) (BP PLC 2016).

EU European primary energy consumption was approximately 69 EJ in 2015.
With a share of 36 %, oil is the dominant fossil energy source, followed by natural
gas with 22 %, coal (16 %), and nuclear (12 %). The latter is especially used in
France, Germany, and the UK (BP PLC 2016).

Asia Coal is the most important energy source in Asia, where 115 EJ was con-
sumed in 2015, more than half of the total Asian primary energy consumption in
that year. Oil and natural gas are respectively the second and third most frequently
used fossil energy sources. Oil contributes with 27 % and natural gas with 11 % to
satisfy Asia’s primary energy demand. At the moment nuclear energy is not as
important in Asia as it is in Europe or the USA, but its use has increased in recent
years. In East and South Asia, 40 new nuclear power plants are currently under
construction and another 90 are planned. The highest growth in the use of this
technology is expected in China, South Korea, and India. China is the world’s
largest consumer of primary energy from nuclear sources (126 EJ) (BP PLC 2016;
World Nuclear Association 2016).
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North America Currently 117 EJ of primary energy is consumed in North America.
The USA has the most dominant energy market on the North American continent.
With a primary energy demand of 96 EJ in 2015, the country accounts for 65 % of
North American and 17 % of the world’s primary energy consumption (Fig. 1). The
two most important fossil fuels are oil and natural gas, accounting for 37 and 31 %
of primary energy consumption. Coal and nuclear-based energy are less important
for the US energy market, with 17 and 8§ % of primary energy consumption,
respectively (BP PLC 2016).

Rest of the world In 2015,140 EJ of primary energy was consumed in the rest of the
world. This accounts for 30 % of the world’s primary energy consumption. In
regional terms, the Middle East used the most primary energy sources (37 EJ)
and accounts for 7 % of the world’s primary energy consumption. South and Central
America used 29 EJ (5 %) of primary energy. Here Brazil, with annual consumption
of 12 EJ, is the biggest consumer. Primary energy consumption in Russia is at
nearly the same level as South American energy consumption (28 EJ). With a share
of 38 % natural gas is the most important fossil energy source in this part of the
world, followed by oil with 37 %. Coal accounts for 11% of primary energy
consumption and nuclear energy sources for only 3% (BP PLC 2016). Africa’s
current energy needs are met through a mix of biomass and fossil fuels, with
biomass accounting for approximately half of Africa’s total primary energy supply.
Coal and natural gas account for about 14 % each and oil approximately 22 %.
Hydropower represents about 1% of the total primary energy supply in Africa
(IRENA 2015).

2.2 Trend 2020

Global The global consumption of fossil and nuclear resources will increase
significantly in the next 5 years. As a consequence, the nonrenewable primary
energy sources will still dominate the markets in the near future. Highly populated
emerging nations (especially China, India, and Brazil) will increase their industrial
sector, resulting in increased energy demand. Furthermore, the living standards
especially in—but not limited to—these countries will be a driver for growing
energy consumption. These trends, however, will also be linked to economic
factors, national/international conflicts, famines, and epidemics and may in turn
impact resource availability as well as price fluctuations. In consideration of such
conditions, fossil energy consumption may increase to 600 or even as much as
610 EJ. It can be assumed that the share of the different fossil sources will not
change significantly as the overall distribution grows (BP PLC 2016).

EU Assuming a development of primary energy consumption similar to the past
10 years, the estimated primary energy demand will decrease to 65 EJ in 2020
(—1%/a). Despite the decrease in primary energy consumption, fossil as well as
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nuclear energy sources will still dominate the fuel market. Oil will continue to be
the most frequently used fossil fuel, with a market share of 33 %. Natural gas will
cover 19 % of the European primary energy demand and coal 15 %. The demand for
nuclear energy is estimated to decrease by 2020, especially as a result of Germany’s
phasing out of nuclear energy. By 2020 this technology will decrease to 8 EJ/a
(11 % of European primary consumption). All told, the market share of nonrenew-
able energy sources is estimated to be approximately 78 % of the total primary
energy demand (BP PLC 2016).

Asia Owing to an economic boom and increasing living standards in many Asian
countries, primary energy consumption increased dramatically—averaging 4 % per
year—in the past 10 years. Assuming the same trend for the next 5 years, Asian
primary energy consumption could reach a level of 275 EJ in 2020. The increase
will be evenly distributed across the different fossil energy sources, with coal being
the most important primary energy source, with a contribution of more than 50 % to
satisfy Asian primary energy demand. Oil will be the second largest contributor,
with one quarter of the total Asian energy consumption. Furthermore, natural gas
will contribute a sizeable share, 12 %, while all other primary energy sources will
continue to play only a marginal role in the energy sector (BP PLC 2016).

North America Primary energy consumption in North America declined by 0.1 %
each year over the last 10 years. Assuming this trend will continue for the next
5 years, North American primary energy consumption will have declined by 1—
116 EJ in 2020. The share of the different energy sources in the primary energy mix
will not change dramatically. Oil will remain the most frequently used primary
energy source (36 %), followed by natural gas (35 %). The increased consumption
of natural gas will be a result of the strong efforts of the US government to push
shale gas production. Following the average increase over the last 10 years, the use
of coal will decrease, while nuclear energy use will grow. In 2020 coal will account
for 13 % and nuclear for 8 % of primary energy production (BP PLC 2016).

Rest of the world Energy consumption in the rest of the world will continue to
grow to 2020. Assuming a growth trajectory similar to that of the past 10 years
(2 %/a), the primary energy consumption could increase to 147 EJ in 2020. Based
on the average increase over the past 10 years, the consumption of oil will rise
significantly. In 2020 it may account for up to 40% of total primary energy
consumption in these regions of the world. Natural gas, with a share of 35 % and
coal with 12 %, will be the second and third most important energy sources. Owing
to restrictions in many countries, the use of nuclear energy sources will decline to
nearly 1% (BP PLC 2016).
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3 Utilization and Markets of Renewable Energies

Renewable energy can be harvested from various sources: solar irradiance (e.g.,
biomass and photovoltaic), energy stored in the Earth’s layers (e.g., geothermal),
climatic energy (e.g., wind), or planetary gravitation and motion (e.g., hydropower
and tidal). Different technologies for converting renewable resources into energy
are known and will be developed in the future. In what follows, their contribution to
satisfying global electricity, heating, and fuel demand is discussed, and a detailed
insight into important renewable energy markets is presented.

3.1 Renewable Electricity Production and Application

3.1.1 Status Quo

Water and wind were the first renewable energy resources used for generating
electricity. Through the invention of the first steam engine in the seventeenth
century, the use of biomass to produce electricity emerged as an additional option.
In the last century a variety of technologies to generate electricity from renewable
resources, such as wind (onshore or offshore), tidal energy, and wave and marine
current power, as well as energy from geothermal and solar sources, were
introduced. Table 2 gives an overview of actual global renewable electricity
production.

Global At the end of 2015 the global installed capacity of renewable electricity
was up to 1900 GW, and the potential electricity production was between 5960 and
6370 TWh. Water is still the most dominant RE source for electricity production,
with 3950 to 4200 TWh being produced currently in hydropower plants. Hence
hydropower has a share of 66% in renewable electricity production. Wind
contributes with 16-17 % and biomass with 11 % of global renewable generated
electricity. Less important are solar and geothermal electricity production, with
shares between 5-6 and 1-2 %, respectively.

EU At the end of 2015 approximately 515 GW of renewable power capacity was
installed in the EU. These plants had a potential electricity generation of 1000 TWh
annually. Most electricity was produced from hydropower (354 TWh; share of
35 %) and wind (also a share of 35 %), while electricity generation based on
biomass (18 %) and solar (10 %) were less important. Electricity generated from
RE sources contributed more than one quarter (25.4 %) of the EU’s gross electricity
consumption. A very high proportion is provided in Austria (68.1 %) and Sweden
(61.8 %), where more than half of all the electricity consumed was generated from
RE sources, largely as a result of hydropower and biomass (Eurostat 2015).

Asia The renewable electricity market in Asia is dominated by hydropower, with a
share of 77 % (1 586 TWh). Wind is the second largest RE source with electricity
output of 240 TWh (12 %). All other RE sources contribute only marginally to
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Table 2 Global renewable electricity production in 2015 and trend for 2020 [data partly
estimated and based on Bloche-Daub et al. (2015)]

Electricity production

Capacity (GW) (TWh/a)
Status quo Trend Status quo | Trend
Energy source 2015 2020 2015 2020
Hydro 1035-1080 1100-1200 | 39504200 | Approx.
5000
Hydro energy (without tidal 1035-1080 1100-1200 | 39504200 | Approx.
and wave energy) 5000
Tidal and wave energy Approx. 0.6 | Max. 1 0.8-1 Approx. 1
Wind 432 790 992-1004 1750-1800
Onshore 421 755 ca. 950 1620-1646
Offshore 11 35 42-54 130-154
Solar 232 540 305400 710-925
Solar thermal energy 5 10 10-13 20-25
Photovoltaic 227 530 295-386 690-900
Geothermal 13 16 76 92
Biomass 139-143 160-165 646-681 795-975
Solid biofuels 106 117-120 464 585-720
Organic waste 16 18-20 77-97 85-110
Biogas 1721 25 105-120 125-145
Sum, global 1851-1900 2606-2711 | 5969-6361 | 8347-8792

renewable electricity production. Solar has a share of 4 % (86 TWh) and the other
RE sources combined (e.g., geothermal, biomass) amount to 7% (144 TWh/a)
(Fig. 2) (BP PLC 2016). The most important markets for renewable electricity
production in Asia are China, India, and Japan. With a renewable electricity
consumption of more than 1400 TWh China is Asia’s number one consumer of
renewable electricity and leads the world. In particular, in 2015 electricity produc-
tion from wind and solar surged in China to record levels (Coghlan 2016). Cur-
rently, China has 43.2 GW of solar capacity with a potential electricity generation
of more than 40 TWh (BP PLC 2016; Martin 2016). Hydropower is the most
important source of renewable electricity in China, with an annual generation of
1126 TWh and an installed capacity of 320 GW (International Hydropower Asso-
ciation 2016). Wind energy increased dramatically in China in the last year (74 %
increase in installed capacity compared to 2015) and a cumulative capacity of
almost 145 GW (Global Wind Energy Council 2016; National Bureau of Statistics
of China. n.d.). So far electricity generated from geothermal and bioenergy
applications plays a minor role in the Chinese RE system. In 2014 approximately
53 TWh of electrical energy were produced from these sources (BP PLC 2016). By
the end of 2015 a total capacity of 100 MW from geothermal power plants was
supposed to be installed in China (Nitkoski 2015). With 193 TWh annually India is
the second largest Asian market for renewable electricity production. The highest
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Fig.2 Electricity generated from different renewable resources in 2015 [illustration based on data
from BP PLC (2016)]

share, at 124 TWh annually, is contributed by hydropower, followed by wind with
41 TWh, while geothermal and biomass together contribute to 21 TWh (BP PLC
2016). Currently 27 GW of wind energy are installed in India, and the country plans
a further increase of wind energy capacity (Government of India 2016). Solar power
plants have the second largest installed capacity, with 6.8 GW, followed by biomass
power cogeneration plants (previously operated with bagasse from sugarcane
processing factories) with 4.8 GW and small hydropower plants with an installed
capacity of 4.3 GW. Furthermore, between 8 and 15 MW of biomass power
capacity are installed in India (Government of India 2016).

North America In 2015 North America produced a total of 1032 TWh of renewable
electricity. With 667 TWh annually, hydropower accounts for the largest part of
renewable electricity, followed by wind (225 TWh) and solar (193 TWh). With the
exception of hydropower production, the US market is the leading North American
market for renewable electricity production, at 571 TWh. Only in terms of electric-
ity production from hydropower is the USA surpassed, by Canada, which produced
383 TWh of hydroelectricity in 2015 compared to 254 TWh of hydroelectricity in
the USA (BP PLC 2016). Thanks to US state and federal government incentives for
RE production, the use of renewable energy sources (without hydropower) doubled
between 2000 and 2014, bringing the share of RE sources for electricity production
to 13 % in 2014 (EIA 2015). Most electricity is produced by hydropower (44 %) and
wind (34 %; 193 TWh). Solar energy contributes only 7% to US renewable
electricity generation. Biomass, geothermal, and other renewable resources have
a share of 15 % (biomass being the main contributor). With an installed capacity of
around 3.6 GW, geothermal energy is of only marginal importance.
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Rest of the world A total of 1410 TWh of renewable electricity was produced
worldwide in 2015. The highest amount was provided by hydropower, with an
annual production of 1231 TWh (87 %). All other renewable technologies play only
a marginal role in electricity production. Biomass and geothermal contribute 7 %,
wind 5 %, and solar only 1 % of the total renewable electricity production (BP PLC
2016). In the past few years, South American countries in particular have attracted
investors for RE projects, and this trend is expected to continue (Pothecary 2016).
So far, wind dominates in Brazil, while hydropower is the most often used RE
source for electricity production in Sub-Saharan Africa and the Middle East
(BP PLC 2016; IRENA 2015).

3.1.2 Trend 2020

Following the trend of the past 10 years, in 2020 renewable electricity could amount
to 8347-8792 TWh (Table 2). With an estimated 5000 TWh of electricity genera-
tion by water, it can be assumed that hydropower will continue to be the most
important means of renewable electricity production, followed by wind, with an
estimated 1780-1805 TWh. Thus, wind may contribute nearly a quarter of renew-
able electricity generation in 2020. All other RE technologies will keep developing
but will not be as relevant in the energy sector in the coming 5 years as wind or
hydropower are on a global scale.

3.2 Renewable Heat Production and Application

3.2.1 Status Quo

Renewable heat generation is as old as humanity. Biomass use for heating purposes
started with the discovery of fire. Even today the traditional form of biomass use in
an open three-stone hearth for heating and cooking is employed in developing
countries (Butt et al. 2013). Although biogenic fuels are used in some regions of the
world in primitive and inefficient ways, the global trend is to use the Earth’s
renewable resources more efficiently and sustainably. Thus, the technologies to
generate heat from biomass have developed significantly in the past few years.
Besides biomass, solar thermal heat generation, often used in decentralized
systems, has a long tradition. Similarly, near-surface geothermal heat generation
has been used in some geologically rich regions in the form of heat pumps and other
geothermal technologies in the past few centuries. Table 2 presents an overview of
renewable heat production worldwide.

Global Heat production (usable heat) on a worldwide basis from RE technologies
was between 26 and 28 EJ in 2015 (Table 3). With a share of 93 %, this figure is
largely dominated by solid biofuels. Although all other options for renewable heat
generation (near-surface and deep geothermal heat production, solar thermal heat
production, and biogas) are of secondary importance, the development of these
renewable heat technologies has increased significantly in the past few years.
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Table 3 Global renewable heat production in 2015 and trend for 2020 (data partly estimated)

Installed capacity (GW) Heat generation (PJ/a)
Status quo Trend Status quo
Energy source 2015 2020 2015 Trend 2020
Solar thermal 445 1000-1100 | 1250-1300 2200-2600
Geothermal 74.5 86 615 713
Near-surface (heat 53 61 345 399
pumps)
Deep 21.5 25 270 314
Biomass 340 367-377 24,390-25,715 26,870-28,270
Solid biofuels 315° 340-350° 23,980-25,165* | 26,420-27,670
Biogas 25 27 410-550° 450-600
Sum, global 860 1453-1563 | 26,255-27,630 | 29,783-31,583

“Including heat from combined heat and power plant (CHP) process of solid biomass and organic
municipal waste: 567-762 PJ (2015); 623-847 PJ (2020)
bIncluding heat from CHP process biogas: 20-30 PJ (2015); 3040 PJ (2020)

“Only modern bioenergy heating plants; data based on Bloche-Daub et al. (2015)
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Fig. 3 Global solar thermal and geothermal heat production and installed capacities [(asterisk)
data estimated; illustration based on data from Angelino et al. (2014), Epp (2016), Lund and Boyd
(2015), Observ’ER (2015), and Renewable Energy Policy Network for the twenty-first century
(2016)]

Owing to the implementation of targets and incentive programs in different
countries across the globe (e.g., China), the importance of solar thermal heating
systems will keep increasing in the coming years (Fig. 3).
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EU In 2015, between 4200 and 4350 PJ of renewable heat was produced and
consumed in the EU. The highest amount, 95 %, was provided by solid bioenergy,
with 4000 to 4100 PJ in 2015. All other renewable heat technologies contributed
only marginal amounts of heat, for example, solar with 1.5 % or geothermal heat
with 3.5 %. On a global scale, some European countries, such as Iceland, Norway,
and Sweden, have some of the highest shares of renewable heat in their overall heat
production (>50 %). Europe is also the leader in technology development, such as
combined solar thermal systems, integration of solar thermal heating into district
heating networks, or the use of renewable heat for industrial processes. Further-
more, the development of small-scale renewable heating applications based on
geothermal energy or bioenergy are a main driver of the European renewable
heating market (Renewable Energy Policy Network for the 21st Century 2016).

Asia Asian countries are the global leaders in the consumption of modern renew-
able heat. This is especially due to bio-heat used in the industrial sector in India and
other Asian countries. Furthermore, China is the frontrunner in the direct use of
geothermal and biogas for heat purposes. On top of that, China is the most
important market for solar-based water-heating systems, with 70 % of the world-
wide installed capacity in China (Renewable Energy Policy Network for the 21st
Century 2016).

North America Owing to a decrease in biomass consumption in the industrial
sector, renewable heat has been declining in North America since 2007. The most
important market for renewable electricity and for renewable heat technologies is
currently the USA. This is where the largest number of installed solar thermal water
collectors can be found, which makes them the frontrunner in this technology not
only in Northern America but globally, with an installed capacity of 4.5 % (Renew-
able Energy Policy Network for the 21st Century 2016).

Rest of the world The currently used renewable heat technologies differ strongly in
the remaining countries of the world. The South American countries and Africa use
mainly bio-heat, while the Middle East has increased the use of solar thermal water
heaters in the past few years significantly. In particular, the use of traditional
biofuels, such as forestry, agricultural residues, and animal excrement, continues
to be the favored heating fuel for the lower class in, for example, Africa and South
America. Though this traditional form of renewable heating production is rather
inefficient, it still accounts for a significant share of renewable heating (Renewable
Energy Policy Network for the 21st Century 2016) Besides biomass for heating
purposes, the use of solar thermal heating systems has also increased in the last few
years in Brazil, for example, which had an installed surface of 1.8 Mil m? in 2015
(Dawson 2015).
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Table 4 Renewable fuel

Energy content (PJ/a
production global 2015 and &y (®9/2)

trend 2020 Energy source Status quo 2015 Trend 2020%
Bioethanol 2218 2100-2300
Biodiesel 1050 1170
Sum, global 3268 3270-3470

“Date estimated, data based on Bloche-Daub et al. (2015)

3.2.2 Trend 2020

By 2020 the consumption of renewable heat could reach 28-31 EJ given the current
trend (Table 3). Solid biofuels, such as woodchips and pellets, and traditional
biofuels (e.g., forestry and agricultural residues and animal excrements) will remain
the most important renewable sources for heat generation. These fuels could
provide up to 87% of total renewable heat. Solar thermal heat production
(ca. 8 %) and geothermal energy (ca. 3 %) will continue to be of marginal signifi-
cance to the energy sector.

3.3 Renewable Fuel Production and Application

3.3.1 Status Quo

Renewable fuel production is the most recent of the renewable energy technologies
after heat and electricity. So far, only biogenic resources are being used for
renewable fuel production and are mainly applied in the transport sector. As with
fossil fuels, biofuels are used predominantly in liquid and gaseous form. Owing to
the technical and economic challenges of alternative concepts, only individual
projects exist for nonbiogenic renewable fuel production or application, such as
solar-powered airplanes or hydrogen-storage technologies. Table 4 summarizes the
current status of the two main biofuel production pathways and provides an outlook
for use in 2020.

Global Worldwide, in 2015, approximately 97 billion L of bioethanol (2218 PJ)
and around 32 billion L of biodiesel (1050 PJ) were produced (Table 4); this
amounts to a biofuel production of 3268 PJ in that year (Fig. 4).

EU In Europe approximately 460 PJ was provided as biofuels in 2015. With a
share of 78 % biodiesel makes up the largest part of it and is mainly produced in
Germany and France. Rapeseed is the main energy crop used for biodiesel produc-
tion in Europe. Because EU policy allows for the double counting of cooking oil
and tallow so that targets may be met in the transportation sector, the use of these
residues for biodiesel production will increase in the future.

Asia In the last few years, biofuel production has increased rapidly in Asia. Most
biofuels are produced in China, Indonesia, and Thailand. Palm oil is used as crop
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Fig. 4 Biofuel production in selected countries/regions [(asterisk) data estimated, data based on
Dawson (2015), OECD/Food and Agriculture Organization of the United Nations (2015)]

for biofuel production mainly in Indonesia, whereas China often cultivates sweet
sorghum, cassava, and other nongrain crops. Currently, however, the Asian biofuel
market is in a crisis. Restriction on biofuel imports to the EU, debates about direct
and indirect land-use change, and problems with feedstock supply are among the
main reasons for the crisis. The current shortage of feedstock supply in China, for
example, has the biodiesel industry operating at 20-25 % of its capacity (Renew-
able Energy Policy Network for the 21st Century 2016).

North America The USA is the leader in bioethanol production in North America;
its production is mainly based on corn. In addition to bioethanol, the USA produces
large amounts of biodiesel. Other than in Europe, where biodiesel is produced from
rapeseed, US biodiesel is generated from soybeans.

Rest of the world The South American countries Brazil and Argentina in particular
are main producers of biofuel products. Here sugar crops are often used as feed-
stock for bioethanol production. All other countries play only a marginal role in
global biofuel production, mainly owing to high production costs and a lack of land
and water available for energy crop production.

3.3.2 Trend 2020

If no changes are made to the legal framework and policy support for biofuels by
2020, the produced capacity of bioethanol and biodiesel will stabilize at current
levels. Hence, total biofuel production will reach 3.3-3.5 EJ/annually by 2020, with
the share of biodiesel and bioethanol approximately on the same level as in 2015.
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3.4 Relevance of Renewable Energy Sector

3.4.1 Status Quo

From the current total primary energy consumption of 551 EJ approximately 13 %
is covered by RE resources (Fig. 5). As a result of the high amount of biomass used
in large parts of the world for heat production by traditional means, solid biomass is
the most important RE source. Biomass meet 6 % of total primary energy
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Wind Power
<1%

Solar Energy
<1%

GeothermalEnergy
<1%

Fig. 5 Contribution of different resources to global primary energy consumption, Status Quo
2015
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Fig. 6 Contribution of different resources to global primary energy consumption, Trend 2020
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consumption, while hydropower contributes 3 %. All other RE sources will be of
only marginal significance to the global energy sector.

3.4.2 Trend 2020

Linked to the estimated increase in fossil-based energy demand, RE consumption
will increase too. By 2020 regenerative energy sources could meet 14 % of the total
world energy demand (Fig. 6). No significant changes will take place in the market
share of the different RE sources compared to current levels. Thus, traditional and
modern biomass, especially solid biofuels, will cover the highest demand, with 8 %.
The contribution of hydropower to primary energy supplies will remain constant at
the current 3 % level. All other renewable options, for example, wind and solar
(respectively 4.6 and 3.6 EJ, or 1 % of world primary energy consumption) will not
be of importance to the global energy sector.
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Abstract

In the face of the societal meta-topic of climate change, renewable energies
promise solutions to the manifold challenges of mostly unsustainable lifestyles.
This chapter is concerned with the concept of consumer preferences for renew-
able energy (RE) and provides an overview of the empirical literature on the
matter. The chapter begins with a general discussion of the concept of
preferences. It shows what assumption and preconditions must be accepted for
individual preferences to unfold a normative character for energy politics and
energy marketing that is in line with consumer sovereignty. The existing empiri-
cal literature on RE shows that there is a high social acceptance of RE. Beyond a
general approval of RE, however, there is little consensus in the literature. This
is in part a result of the complexity of the subject of investigation and the
heterogeneous methods used in preference elicitation. Yet the core cause of
diverging preferences for RE lies in the problem of public goods, which is shown
here in its purest form. For the marketing of RE in competitive markets it is
important that consumers make two conflicting demands. On the one hand,
individuals derive benefits from the moral satisfaction of voluntary climate-
friendly activities and RE development. On the other hand, they prefer political
mechanisms that guarantee the development of RE by collective obligations that
reduce or eliminate the possibility of free riding on other individuals’
expenditures.
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1 Introduction

The increasing development of renewable energies (REs) is not just a central but
also a deeply symbolic element of climate protection. In the electricity sector, the
enlargement of RE capacities leads to structural effects and the crowding-out of
conventional fossil power production facilities. This chapter examines how REs are
perceived and evaluated by individual consumers. The concept of economic
preferences is based on subjective reasoning. As such, this chapter discusses
technical attributes of RE and their impact on larger economic scales only insofar
as they effect individual utility.

¢ Following the perspective of environmental economics, the contributions of RE
to environmental and climate protection are of no absolute value. Instead, the
benefits and costs of RE are determined in relation to functional substitutes such
as alternative climate protection policies (for instance, in the context of
emissions trading).

» This includes matters original to the field of energy economics. For instance, the
development of renewables potentially reduces energy security owing to pro-
duction volatilities. Supply-side considerations of energy markets highlight the
interplay of fossil fuels and RE more as a complementary interaction instead of a
substitutional relationship. Hence, the integration of RE into energy markets
raises fundamental questions about market design (such as the prioritization of
the transmission of green electricity (GE) in transmission networks).

Most empirical studies show that the technical and abstract economic properties
of RE development, such as those mentioned previously, are of only minor impor-
tance for consumers’ assessments of RE. Contrary to ecological product attributes
that are easy to communicate and grasp, these aspects are unnatural to the decision
settings in which individuals reveal their preferences. Even if individuals are aware
of the technical attributes of RE, private energy consumers are interested in the
technical details of power supply only to a very limited degree.'

The majority of empirical studies cited in this chapter demonstrate that
consumers perceive and support the development of RE as a step toward an
environment- and climate-friendly energy supply. Individuals associate the promo-
tion of RE with a sustainable economy and lifestyle, particularly when the

"This becomes evident in studies that quantify energy consumers’ willingness to pay for energy
security (Praktiknjo, 2014) or for the use of underground cables or overhead lines in transmission
network development (Menges and Beyer 2014).
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implications of RE development are discussed not only in the electricity sector but
also in heat production and transportation (by means of so-called alternative fuels).
Yet, there is little consensus on what conclusions may be drawn from these
perceptions by politicians and utilities.

¢ In ecological economics, the normative question is raised of whether projects
aiming to protect the environment and future generations’ interests ought to be
evaluated on behalf of present generations’ individual preferences at all. Voiced
concerns are that individual preferences may be instable or based on incomplete
or false information. Constructs such as consumer sovereignty or willingness to
pay are thus largely rejected in this discipline.

¢ In political economy, on the other hand, all policy goals are derived from
individual preferences. Thus, the development of RE is a set target. However,
it remains unclear which instruments should be used to endorse renewables, and
individual preferences only rarely specify mechanisms to finance political
programs. Relevant questions in this context include: Should renewables be
subject to competition or should their advancement be forced “from the top”
following the idea of the primacy of policy? Should consumers pay for RE
development? If so, how may an acceptable or adequate financial burden be
determined? Should the development be financed via tax revenues, public debts,
or surcharges on energy prices? Are there reasons to exempt poorer households
or businesses in international competition from financing RE policy?

The empirical literature on consumer preferences does not yield definite answers
to these questions. This is because the procedures used and results obtained in
various studies are not directly comparable. The methods of data collection
employed vary strongly and imply different theoretical views on preference elicita-
tion. Also, the concept of renewable energy is complex and interpreted heteroge-
neously, which hinders comparisons of different studies even if the same
methodology is used. In view of the foregoing considerations, this chapter aims
to provide a methodologically structured overview of the existing literature on
consumer preferences for RE and the conclusions drawn from it. To do so, the next
section specifies the concept of consumer preferences theoretically. The third
section briefly discusses the methods of data collection commonly used in the
empirical literature. The next section develops a framework for the elicitation of
consumer preferences that incorporates different dimensions/understandings/
accesses/interpretations of the topic of renewable energies. This framework is
then used to structure the existing literature on consumer preferences for RE and
their results. The chapter ends with a conclusion and outlook in the sixth section.

2 On the Concept of Preferences

Individual preferences are neither directly nor objectively measurable. Preferences
are much more complex than, for instance, opinions on or attitudes about desirable
or not-so-desirable projects. Preferences form the core of the economic
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understanding of human behavior, yet the concept is used in many other areas of the
social sciences.

Following methodological individualism, any value originates from the valuing
individual. Any action, good, or thought (or the lack of these) contains value, when
their realization contributes to the fulfillment of any given need. In this setting,
preferences may be observed in defined, concrete decision settings as the ordering
of alternatives based on their relative utility. Every decision setting is defined by an
unlimited number of individual needs and a limited amount of resources available
to fulfill these needs. This forces individuals to choose between the needs they wish
to fulfill and the possible and available means of doing so. The results of these
choices constitute what is commonly described as behavior.

The degree to which any given behavior—which in economics most commonly
implies the purchase and consumption of goods—complements the fulfillment of
subjective individual needs is called utility. Although the concept of utility is
interpreted heterogeneously in different schools of economics (for instance, in
terms of measurability: ordinal or metric), its existence always acknowledges
individual preferences.

Preferences are assumed to be stable in the sense that they are exogenous and do
not change over time. This assumption is less of an attempt to develop a realistic
model of human behavior than a pragmatic methodological approach and may be
interpreted as labor division in the social sciences. In psychology and sociology, the
origins and developments of needs mark important research areas. In economics,
however, the process of need formation is largely omitted. Instead, economists
analyze observable behavior in the face of scarcity, though the idea that preferences
may be adaptive and subject to change is not excluded in principle. In descriptive
decision theory and in marketing, instable preferences are commonly remarked
upon, and leaning or adaptive preferences are (under certain conditions) compatible
with neoclassical theory (von Weizsidcker 2015).

The utility provided by a certain behavior is not objectively measureable, yet it is
the only motive of any individual. Faced with a known set of restrictions, and thus a
known set of possible choices, the observation of factual behavior allows the
formation of preference orders (see Pindyck and Rubinfeld 2009 for the
fundamentals of decision theory and the axioms used). Under the assumption that
individuals are able to assess their possible choices and order them in sequence of
decreasing utility, the observation of different choices under alternative restrictions
and choice sets allows insights into the utility associated with any choice.

A central concept in the measurement of preferences and utility is the willing-
ness to pay (WTP). Assuming that no individual will voluntarily lose utility, the
utility an individual realizes with choice A in any given setting is equal to the
maximum payment the individual is willing to make in order to realize that choice.’

%If in a given setting the price of a choice is lower than an individual’s WTP for that choice, the
individual will realize that choice and profit from consumer surplus. An alternative measure of the
value or utility of a choice alternative is the willingness to accept (WTA). Here the utility of a
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In other words, the utility of a choice or a good is determined by the willingness to
abstain from alternative goods or choices.

At this point, one might ask in what way such fundamental theories are relevant
for the evaluation of RE. The concept of consumers’ WTP might be a correct
indicator of the value of common consumer goods such as smart phones, and
market prices are a socially accepted measure of the value provided by said
products to society. However, there are good reasons to believe that consumers’
WTP does not reflect the value of RE correctly:

e The value of RE may not be readily derived from purchase and investment
behavior of consumers on conventional markets. These markets are usually
regulated and to a large extent depend on political decisions exogenous to the
respective markets.

* The provision and development of RE affects not just the interests and needs of
individual consumers but also the needs and (possibly restrictions) of society as a
whole.

Both of these aspects are discussed in detail with regard to the methods of
preference elicitation in Sect. 3 The underlying idea that preference intensity for
any given good is measured in opportunity costs is constitutive for all economic
methods. In environmental economics, for instance, the concept is used to evaluate
increases in environmental quality via environmental protective measures. Even
though “environmental quality” is an immaterial good that is not traded on markets,
and even though the potential benefits of improved environmental quality are
shared by numerous individuals, preference intensity is evident in the amount of
goods individuals are willing to give up in order to improve environmental quality.
The idea is also used in marketing research and by energy utilities: In the develop-
ment of new products such as eco-tariffs for electricity, consumers are regularly
asked for their WTP or willingness to accept for adopting the still fictional product.

2.1 Consumer Preferences and Consumer Responsibility

In the research on sustainability, there is great emphasis on the normative question
of the responsibility for sustainable consumption (Belz and Bilharz 2007). On one
side are the market optimists. Ever since the formation of the so-called Lifestyles of
Health and Sustainability (LOHAS), market optimists have believed that although
consumers accept government regulation of consumption as necessary, true
changes in consumption patterns rely on responsible individual action (Miiller-
Friemauth 2009). On the other side, market skeptics warn of a counterproductive
“privatization of sustainability” (Grunwald 2010). In a similar manner, consumer

choice is equal to the minimum payment an individual must receive to abstain from that choice
without realizing utility losses. See Weimann (2009) for an in-depth description of the so-called
compensatory measures of welfare.
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associations argue that political failures may not be compensated by ecologically
correct consumption and place the responsibility for sustainability on politicians. A
claim made here is that policy ought to “frame the conditions for sustainable
economies and sustainable consumption by formulating rules and laws” (Lell
2012, p. 38). Considered a compromise between market optimists and skeptics,
the model of shared responsibilities acknowledges the importance of both
regulators and consumers for sustainability. Ultimately, the two areas are indivisi-
ble (Bilharz et al. 2011). Applying this concept to RE, the model suggests that RE
should be promoted by government (for instance, via feed-in tariffs), while at the
same time individuals ought to make concerted efforts to help promote RE (for
instance, by changing electricity contracts).

From an economic perspective, this normative point of view is without conse-
quence as long as it is not translated into economic incentives. Normative ideals are
to be processed positively (Homann 1994) and only become morally justified when
reflected in empirical conditions (Suchanek 2007).°> Additionally, problems of
environmental politics, such as climate change, are defined by the very observation
that voluntary individual action leads to suboptimal allocations. The external
effects of individual behavior constitute market failure and call for social and
institutional regulation (Stiibinger 2005, p. 132).

Economic theory discusses the relationship between individual behavior and
sustainability from the perspective of altruism. Economic theories of altruism
examine empirical decisions and behavior and their social results or consequences
(see Ockenfels 1999 for an overview). On the individual level, these results depend
on individual restrictions and preferences. On the social level, outcomes are a
function of the interactions between individuals. Relating the economic understand-
ing of altruism to the issue of responsibility for the social and ecological quality of
decision outcomes, the question of whether individual and collective decisions are
complementary or substitutionary to one another needs to be examined.

Climate protection activities are instruments to reduce the negative external
effects of economic activities. As such, climate protection may be interpreted as a
pure public good, the aggregate supply of which is equal to the sum of individual
efforts of emission reductions and other climate protection activities.* On an
individual level, altruism would motivate decision makers to comply with
principles of sustainability. Since the pure altruist is indifferent to the source of
public good provisions, the familiar social dilemma of free riding occurs in which
market results are not socially optimal. Public provision of the public good—public

*The proposition of empirically determining opinions on the basis of responsibility for
sustainability by means of surveys (Belz and Bilharz 2007, p. 40) appears to be of little value
for the empirical assessment of the conditions of real behavior.

“The example of climate protection illustrates vividly that external effects and public goods are
two sides of the same coin. Consumers of the common resource “environment” neglect the
negative effects of their consumption on other consumers. This leads to overuse of the resource.
If consumers reduce their consumption voluntarily, then all other consumers benefit from that
reduction simultaneously. Also, no individual may be excluded from these benefits.
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climate change activities—are perfect substitutes for individual provisions and are
unable to resolve the dilemma. The resulting crowding out of individual efforts to
protect the climate lead to constant aggregate provisions (neutrality theorem; see
Bergstrom et al. 1986).

The coexistence of public and private climate change activities observed in
the real RE market may be explained by the concept of impure altruists: Voluntary
climate protection activities are of intrinsic value and provide a “warm glow
of giving” (Andreoni 1990). If this is the case, voluntary contributions and
third-party contributions are imperfect substitutes, so that the crowding out of
individual activities is incomplete. [Crumpler and Grossman (2008) provide an
overview of empirical findings on this matter; Croson (2007) even reports of
crowding in, whereas Brooks (2000) and Menges et al. (2005) observe nonlinear
relationships.]

An implicit assumption of the economic models of altruism is the reversibility of
behavioral changes on the individual level caused by government activities. Under
certain conditions, a policy featuring extrinsic incentives to promote a particular
behavior may alter intrinsic motivation of individuals with lasting effect (Frey
1997). In such settings, there is a path dependency for collective and individual
action that is explained by a subjective depreciation of moral activities (Akerlof and
Dickens 1982) or a loss of reputation (Bénabou and Tirole 2006).°

2.2 Preferences, Attitudes and Behavior

In the social sciences, there are two rivaling approaches on the question of whether
individual behavior may solve or reduce environmental problems.

* In economic theory, environmental problems are caused by the institutional
conditions of individual behavior. According to the economic model of behav-
ior, individuals react systematically to changing incentives or restrictions in
accordance with their preferences. This means that changes made to relative
prices (for instance via taxes) are possible solutions to environmental problems.
The normative goal for policy is to create incentives that harmonize individual
and collective rationale without offsetting consumer sovereignty.

« In sociology and psychology, however, the focus is placed on the concepts of
attitudes and morals. If environmental problems originate in the conflict
between short-term egoistic and long-term collective interests, in the majority
of social sciences their solution requires adjustments in the individual attitudes

5Goeschl and Perino (2009) describe an experiment in which probands decided on individual
payoffs usable for private consumption and real CO, certificates. They observe that the taxation of
private consumption reduced the intrinsic motivation for certificate purchase. It was concluded
that policymakers ought not rely on both individual WTP and extrinsic incentives simultaneously
(Falk and Kosfeld 2003; Meier 2007). The finding of long-lasting or irreversible crowding out of
intrinsic motivation is supported by many studies (Frey and Jegen 2001).
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and morals. Many studies that identify a gap between the positive general
attitude toward the environment and its protection on the one hand and factual
behavior on the other stress the importance of information to strengthen the
ecological knowledge of individuals.

A conclusive discussion on these two approaches may not be undertaken here
(see for instance Menges et al. 2004a). However, there remains a question that is
highly relevant for consumer research: What is the relationship between
preferences and attitudes?

* In sociology and psychology, research on preferences for GE (e.g., Rowlands
et al. 2003; Wortmann et al. 1996) is based on the hypothesis that individual
environmental awareness determines the evaluation and choice of electricity
contracts. This is why in these studies individual environmental attitudes are
elicited in surveys and then used to explain factual behavior. To simplify:
awareness and attitudes are concepts to explain behavior.®

» Economic approaches go in the opposite direction. In economic studies decision
settings are artificially constructed to best simulate real restrictions and choice
outcomes. Behavior explains preferences, that is, individual preferences are
revealed by choices made, or, expressed in a more formal manner: preferences,
which cannot be observed directly, can be reconstructed by analyzing observable
choices.

In economic theory, preferences are thus often defined as “a decider’s attitudes
towards consequences or towards choice alternatives” (Eisenfiihr and Weber 2003,
p- 31). This means that preferences are related to choice alternatives, whereas
attitudes—such as environmental consciousness—are of a more general nature.
They are regarded as predispositions of individual behavior and considered in the
course of preference measurement. The operationalization of preferences in indi-

6Methodologically, these methods are doubtable when they resemble so-called participating
observations. Participating observation is a method that was developed in the field of community
work. It aims to motivate individuals to actively pursue their interest (e.g., Liittringhaus and
Richers 2003). In some research on the potentials of GE by Birzle-Harder and Gotz (2010), group
discussions were run that included members of the environmentalist group BUND that were
invited as advisory experts (p. 21). The results of these group discussions suggest that consumers
are willing to accept a price premium of 10% for GE. Furthermore, utilities and GE providers
ought to cooperate with local climate protection groups when marketing their products (p. 35). In
doing so, “engaged media” and “organs of engaged groups” ought to be considered at all times
(p- 23). One might ask whether these results reflect true insights into individual consumer behavior
and whether the method used fulfills standard criteria of reliability and validity. Such a blend of
normative and positive questions also sheds a critical light on the tendency for transdisciplinary
research, particularly in research on sustainability. This approach requires researchers to account
for the interest of relevant stakeholders even in the theoretical phase of research conception.
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vidual WTP provides insights into the structure of the underlying preferences
for GE.

3 Methods of Preference Elicitation

The methods used to measure consumers’ WTP may be categorized in three groups
(Fig. 3.1). The first group of methods relies on market data. Field research such as
market observations or field experiments yield more robust results than methods
that rely on hypothetical decision settings and questions. These methods elicit
individual behavior mostly free of biases (for instance, caused by interviewers)
and are of high external validity (Skiera and Revenstorff 1999, p. 224). However,
the collection of market data is cost-intensive (Hiittner et al. 1999, p. 50). Also,
market data are usually highly aggregated, which makes it difficult to derive WTP
on the individual level. Furthermore, it is problematic that preferences may only be
determined for factual consumers. Information on nonconsumers is unavailable.
Second, if no “real” market data are available—for instance, in the case of
preferences for nonmarketable goods—there are alternative methods, referred to
as direct or indirect methods (Wricke and Herrmann 2002, p. 573; Gabor and
Granger 1966, p. 45; Kalish and Nelson 1991, p. 328). A prominent example of
direct methods is the contingent valuation. In this method, individuals are presented
with two discrete choice alternatives that are identical except for the provision of
the good that is to be evaluated. One of the choice alternatives is described as the
status quo, and the test persons are then asked how much they would be willing to

Experimental methods
(e.g. test markets, field experiments)

Market data
Non-experimental methods

(e.g. market observations)

Direct methods
(e.g. contingent valuation)

Preference data
Indirect methods

(e.g. travel cost analysis, conjoint-analysis)

Incentive compatible
(e.g. Vickrey-auction)

Auctions
Non-incentive compatible
(e.g. highest-bid-auction)
Purchase offers
Incentive compatible
(e.g. BDM mechanism)
Lotteries

Non incentive compatible

Fig. 3.1 Methods of WTP elicitation (Reproduced from Menges et al. (2004b), p. 249)



58 R. Menges and G. Beyer

pay for realizing the alternative choice or scenario. WTP may also be measured
using payment cards or referenda, either of which may be used once or multiple
times. The characteristic feature of direct methods is that WTP is elicited for a
variation of the good directly. In contrast, indirect methods determine WTP based
on information about behavior and preferences for goods that are related but not
identical to the good to be evaluated. Examples of indirect methods include hedonic
regression, travel cost analysis, conjoint analysis, and their derivatives, such as the
discrete-choice experiment. Hedonic regression uses market data on goods that
differ in various attributes. Among these attributes is the one that is to be
evaluated—for example, some environmental property—and in the comparison of
the market prices of goods that are equal in everything except that attribute,
evaluation becomes possible (Baumgartner 1997, p. 16). In travel cost analysis,
the value of a good is derived from the costs individuals bear in order to consume a
given good (e.g., a park). Conjoint analysis is a method in which individuals make
multiple decisions between choice alternatives that differ in various attributes.
Assuming that the utility provided by one alternative is defined by the sum of the
utilities of its attributes, the conjoint method may be used to measure WTP for any
given attribute (Weiber and Rosendahl 1997, p. 109).

In the third group of methods, individuals are presented with “real” purchase
offers. Because of its incentive compatibility (Sect. 3.2), the Vickrey auction
(second-price sealed-bid auction) (Vickrey 1961, p. 20) is the most commonly
used method. The Becker-DeGroot—Marschak approach (BDM) (Becker et al.
1964) is another widely used method that employs a series of lotteries to determine
the value of a given good.

3.1 The Special Case of Environmental Goods

When measuring individual WTP for environmentally friendly products, the fact
that these products are public goods needs to be taken into consideration. This may
be shown with the example of GE. The positive effects that a higher GE share in the
electricity mix have on the environment are shared by everyone (nonexcludable),
and the benefit any individual realizes is independent of other individuals’ benefit
(nonrivalrous). The positive theory of public goods postulates that in this setting,
individuals behave strategically and disguise their true preferences by understating
their WTP. However, this thesis has been confuted partially both empirically
(Rondeau et al. 1999, p. 456) and theoretically (Andreoni 1989, p. 1448). The
concepts of impure altruism, the warm glow of giving, and the purchase of moral
satisfaction (Kahneman and Knetsch 1992, p. 64), discussed earlier, relate to the
fact that individuals experience utility from moral behavior, which reduces the
incentive to free-ride.

However, the assumption of the existence of nonuse values as well as altruistic
or intrinsic motives contains strong implications for the methods of preference
elicitation (Meyerhoff 2001, p. 393). Indirect methods such as travel cost analysis
“only” account for prices and quantity and are unable to assess values that are
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independent from factual use (Degenhardt and Gronemann 1998, p. 1). For one,
market data for the protection of environmental goods usually do not exist. Also, a
price only reflects the WTP of the marginal consumer and thus does not mirror
collective utility. This is why in the evaluation of environmental goods and public
goods in general the method of contingent valuation is particularly useful. The
controlled variation of provision levels of environmental quality (and environmen-
tal quality alone) enables the elicitation of environmental preferences in a con-
trolled manner.

3.2 The Problem of Incentive Compatibility

WTP estimates are valid only if elicitation methods incentivize “true” statements or
behavior. This means that data need to be free from noneconomic influences. Using
the example of economic experiments, the so-called father of experimental eco-
nomics Vernon Smith identifies various criteria that elicitation methods need to
fulfill to be incentive compatible (Smith 1982). Test subjects ought to make choices
autonomously (privacy), and the incentives provided need to outweigh any other
potential incentives of decision making (dominance). Furthermore, the elicitation
design needs to be salient in that incentive mechanisms should reward “better”
choices. Finally, incentives need to be provided in a manner that incentives are
always functional and not subject to satiation (nonsatiation). Elicitation methods
that comply with all these conditions may be considered as making up an institu-
tional framework in which individuals behave rationally in the economic sense.

Based on these criteria, methods of WTP elicitation that rely on hypothetical
decisions are doubtable because they provoke a systematic overstatement of WTPs.
“In choice experiments, customers can have a tendency to de-emphasize price,
since they do not have to actually pay the price” (Goett et al. 2000, p. 27).” This is
true of direct elicitation methods, such as contingent valuation (Cummings et al.
1986), and indirect ones, such as conjoint analysis (Roe et al. 2001, p. 917; Roe
et al. 1996, p. 158).

Economic quasi-field experiments designed to determine the WTP for GE as
pioneered by Menges et al. (2004a, 2004b, 2005) circumvent these issues by
assigning real monetary value to hypothetical choices. Nonetheless, in compliance
with a number of theoretical standards the validity of hypothetical methods may be
increased significantly. In the case of the contingent valuation method, the Report
of the NOAA Panel on Contingent Valuation (Arrow et al. 1993) contains a list of
the possible causes of biases in stated preferences and names methodological
criteria suited to counteract these causes. Since the issue of incentive compatibility
may thus be nullified, methods of preference determination that rely on

"Hasanov (2010) acknowledges the hypothetical nature of the preferences for GE obtained from a
telephone survey by using the term payment readiness instead of WTP.
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hypothetical decision settings are widely spread, particularly because they are
easily accessible and generally less expensive to conduct.

4 Consumer Preferences for Renewable Energy

Independently of the method used in preference elicitation, the need to specify the
concept of RE in any elicitation format poses challenges. This section shows how
spatial, temporal, and factual classifications of RE are used in preference and WTP
measurement. In short, there is no objective assessment of RE in the sense of an
all-encompassing model or concept. Instead, any preference measurement requires
the specification of a decision setting that involves the characterization of RE by
means of (more or less arbitrarily) chosen dimensions and aspects. This is important
because preferences are revealed in and limited to specific sets of restrictions. Since
these restrictions may be designed at will, there is a potentially infinite amount of
possible approaches to the subject of RE.

This is in part due to the complexity and heterogeneity of the concept of RE. As
an umbrella term, REs can be regarded from different angles. In an extensive meta-
anaylsis on WTP estimates for GE, for instance, Sundt and Rehdanz (2015)
identifiy eight different aspects of GE that are subject to evaluation. Individual
preferences for RE may concern energy sources (e.g., wind power versus solar
power) (Borchers et al. 2007). The term also comprises technologies used in energy
transformation (solar heat versus photovoltaic) (Scarpy and Willis 2010) and in a
broader frame encloses political programs and questions of energy infrastructure
(Grieger and Cie Marktforschung 2013; Menges and Beyer 2014).

Even within a particular concept of RE, the aspects that are regarded in the
decision settings offered in preference elicitation vary widely. This is quite evident
in a comparison of studies measuring WTP for electricity from renewable sources.
Henry et al. (2011), for instance, elicit WTP without specifically outlining the
effects of changes to the generation system. Such effects are described in the
study undertaken by Bigerna and Polinori (2014), who also mention the positive
effects of GE on the environment. Roe et al. (2001) frame decision settings in an
even more detailed fashion and list the greenhouse gas emissions of different power
mixes. Other aspects of electricity generation from renewable sources that are
considered in preference elicitation include effects on the labor market, energy
security, national self-sufficiency, and landscape protection (Kaenzig et al. 2013).
These examples demonstrate that the empirical literature on individual preferences
is characterized by framing effects (Tversky and Kahneman 1986). Differences in
the presentation of choice settings affect WTP measures, and the criterion of
procedural invariance is not fulfilled.

Studies that determine WTP for RE also vary in the time span they consider.
Time may be incorporated into elicitation techniques in various ways and increase
the complexity of decision tasks. In most studies, time is excluded from decision
settings, and decisions are made and come into effect immediately (e.g., Mozumder
etal. 2011). In contrast, studies such as the one conducted by Guo et al. (2014) elicit
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WTP for changes in the energy mix “in the next five years.” In both cases the object
of investigation is the WTP for renewable power supply, yet the individual studies
assess different preference orders. In the case of incentive-compatible methods,
another determinant of WTP may be the point in time at which opportunity costs
come into effect. If WTP is measured via contingent valuation, the payment vehicle
used in preference elicitation may imply immediate (Andor et al. 2014) or future
spending (Abdullah and Jeanty 2011).

Uncertainty and risk are incorporated into decision settings in similarly hetero-
geneous ways. In the field of RE, uncertainty is a major determinant of individual
decisions on short-term consumption and long-term investments (Soroudi and
Amraee 2013). Whether and how uncertainties are addressed in preference elicita-
tion has an important effect on WTP measurements.

Despite the manifold approaches to the subject of RE, the breadth and number of
studies on consumer WTP may be reduced to two categories. In one category,
consumers act on competitive markets (as consumers or investors), whereas in the
other category individual consumers’ preferences are elicited in a political context.
This segmentation of the literature will be used in what follows to identify
statements that are robust over varying elicitation methods and approaches to RE.

Consumer Preferences in Competitive Markets Consumer decisions on RE in
competitive markets in the different sectors may be subdivided into direct and
indirect decisions. Households mainly consume energy in the forms of heat and
electricity. The second largest consumption factor is transportation. Choices on
supply tariffs thus constitute a meaningful choice for the direct demand for RE,
whereas the choice of transportation means reveals preferences for RE indirectly.

Consumer Preferences for Energy Supply A prominent and demonstrative exam-
ple for consumer preferences regarding the direct supply of RE is the demand for
GE. The subject has been intensively investigated® and approached from various
angles. A large proportion of studies focus on the WTP for GE and the factors that
may explain this WTP. A first baseline result is that even though GE is framed in
different ways (Forsa 2011), there is a general positive WTP (e.g., Andor et al.
2014; Anselm 2012; Bigerna and Polinori 2014; Zori¢ and Hrovatin 2012; Henry
et al. 2011; Grosche and Schroder 2011; Seung-Hoon and So-Yoon 2009; Menges
et al. 2005). The magnitude of WTP varies broadly, however.

Regarding the factors that influence individual WTP for GE, a core result is that
the preferences for eco-tariffs depend on the power source and electricity transfor-
mation technologies used in electricity generation. Different RE sources are valued
differently. Electricity from solar power is preferred most, and electricity generated
from wind is preferred to tariffs that feature hydropower. Furthermore,

8Sundt and Rehdanz (2015) identify 101 WTP studies for GE focusing on the English literature
alone.
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heterogeneous electricity mixes are met with a higher WTP than tariffs that rely on
one power source only (Burkhalter et al. 2009). On a general note and in accordance
with economic theory, WTP for electricity tariffs increases in accordance with the
share of renewables they comprise (Menges et al. 2005; Grosche and Schroder
2011).

Owing to the homogeneous nature of electricity, consumers may not retrace the
power source used in electricity generation easily. In light of the positive WTPs for
GE and their shares in electricity mixes, it is surprising that consumers are hardly
willing to pay for proofs of origin (Anselm 2012). Winther and Ericson (2012),
Kaenzig et al. (2013), and Mattes (2012) argue that the existence of certificates,
labels, and seals is mostly unknown and that the corresponding documents and
concepts remain largely misunderstood and have aroused little interest. These
findings lie in juxtaposition to the growing efforts of energy suppliers that consider
certificates of power sources a successful tool of GE marketing (Reichmuth 2014).

Another segment of consumer research addresses the observation that in spite of
a general positive WTP for GE, the number of consumers voluntarily and actively
switching from conventional to green tariffs remains low. The barriers that are
believed to hinder switching behavior in deregulated electricity markets range from
high search and transaction costs over loyalties to former energy suppliers to
insufficient financial incentives (e.g., Yang 2014; MacPherson and Lange 2013;
Gamble et al. 2009; Sunderer 2006). Other barriers to switching are information
gaps, misinformation, and misconceptions of potential consumers (see Sunderer
2006 on the ipsative area of action). Moreover, Boardman et al. (2006) show that
consumers fear that a majority of GE tariffs are “rebranded conventional tariffs.
This directly relates to the aforementioned findings of WTP for origin certificates
and reveals a fundamental problem in GE marketing: On the one hand, consumers
doubt the composition of green mixes; on the other hand labels and certificates
apparently are not suitable instruments for reducing that skepticism.

Another strand of the literature on consumer preferences addresses instruments
to overcome the barriers that prevent consumers from translating WTP into demand
and formulating recommendations for the marketing of GE (e.g., Hiibner et al.
2012). Wiser (1998), for instance, examines different organizational structures of
GE suppliers and reports that GE marketing ought to be focusing on local target
groups to build trust and customer relationships. This assessment is supported by
Mattes (2012) and Bethke (2011), who show that WTP for GE increases with the
proximity of generation facilities to consumers’ places of residence. Other market-
ing recommendations concern the emphasis of subjective psychological aspects of
the utility offered by GE. Marketing should appeal to consumers’ sense of respon-
sibility for the environment and underline the moral satisfaction that results from
environmental protection (Herbes and Ramme 2014). Other studies refer to the
manifold nonfinancial motives of potential GE consumers and highlight the rele-
vance of market segmentation and target group focus in marketing (Rundle-Thiele
et al. 2008).
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Consumer Preferences for Transportation The better part of energy consumption
in the transportation sector stems from traffic in general and individual motor car
traffic in particular (Dena 2012). Hence, consumer preferences for RE in the
transportation sector are most commonly elicited in the field of alternative automo-
tive fueling technologies. In contrast to the purchase of GE, preferences for such
technologies are indirect measures for the preferences for RE. This conceptual
difference shows up in the following robust result confirmed in a variety of studies:
WTP for alternative drives is low (sometimes even negative) and is the polar
opposite to the generally positive evaluation of WTP for GE (e.g. Axsen et al.
2013; Hackbarth and Madlener 2013; Jensen et al. 2013; Lo 2013; Ziegler 2012;
Hidrue et al. 2011). Notably, preferences for alternative driving technologies are
low regardless of whether consumers have gained real-world driving experience in
test drives (Jensen et al. (2013).

Analogous to the heterogeneous preferences for different sources of GE, there
are substantial differences in the preferences for alternative drives. A definitive
order does not exist: Ziegler (2012) finds that consumer preferences are strongest
for hybrid cars yet admits that this result is not shared in similar studies in the field.
Hackbarth and Madlener (2013) observe that preferences for specific alternative
drive technologies depend on the area of operation or the purpose of the vehicle.
Natural gas vehicles and hybrid cars are less preferred in urban areas.

The low WTP values for alternative driving technologies may be explained by
various additional factors not directly related to RE. In vehicle purchase, aside from
purchase and running costs, the most important product attributes are engine power,
range, and refueling possibilities/infrastructure. Since in general alternative drive
cars meet these demands to a lesser extent than conventionally fueled cars, the
negative verdict on RE in the transportation sector is conclusive. Interestingly,
however, in almost all studies on individuals’ WTP for alternative drive
technologies, the level of CO, emissions is a significant explanatory factor
(Hackbarth and Madlener 2013; Jensen et al. 2013). This indicates that the positive
environmental effects of RE are a central motive for RE purchase and that, in
principle, consumers do approve of alternative drive technologies. The fact that
consumers still prefer conventional drive technologies is thus due to the fact that
individuals weigh the individual costs of reduced range or power more strongly
than the positive public effects of RE use. This conclusion is supported by WTP
studies that contain self-disclosures of participants. Consumers who describe them-
selves as environmentally aware and who value engine power less express a higher
WTP for alternative fuels (Hackbarth and Madlener 2013; Ziegler 2012).

Consumer Preferences in Political Environments In making voting decisions,
consumers exert an influence on the conditions that determine the development of
RE markets, technologies, and policies. Consumers shape public opinion and form
a collective will. Social acceptance is an essential condition for the success of
political programs and realization of specific projects and may ultimately be
reduced to individual preferences.
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Preferences and Political Programs Across the globe, governments actively pro-
mote the development of RE. Programs, measures, and concepts such as energy
transition in Germany, green home scheme in England, or the state-level renewable
portfolio standard (RPS) in the USA vary substantially, however. Programs differ
in terms of specific goals, in terms of the instruments and measures to achieve these
goals, and in the private and public resources committed to them.” Even though this
implies difficulties in formulating general statements on consumer preferences for
RE programs, the very existence of RE programs may be interpreted as an expres-
sion of consumer preferences for RE when consumers vote in fair and transparent
democratic systems.

In Germany, preference elicitations find a strong preference for the active
political support of the development of RE (Grieger and Cie Marktforschung
2013; Agentur fiir Erneuerbare Energien 2012; Christ and Bothe 2007). Yet the
work presented by Grieger and Cie Marktforschung (2013) underlines the relevance
of the aforementioned free-riding motive in RE support. There are significant
differences in the WTP for an energy transition depending on whether the payment
vehicle used in preference elicitation involves voluntary individual or compulsory
collective efforts. If WTP is measured in a collective context that excludes the
possibility of free riding, WTP is higher and more frequently positive.

The incentive-compatible experiments described by Menges et al. (2005) and
Menges and Traub (2009) on the WTP for GE arrive at similar conclusions.
Measuring not the absolute WTP but its reaction to external parameters, the
researchers gained insights into the individual motives for GE purchase. Among
the variations made to the experimental setup were the share of GE in the electricity
mix and the conceptual decision modus; in one setting, individuals acted as
individual energy consumers, whereas in the other setting individuals acted as
voters who were making a collective choice (simulated using the median voter
theorem) on the share of RE in the electricity mix. An important implication of
these experiments is that individuals are concerned with the context in which the
payments they made to promote RE come into effect. While a conjoint analysis
conducted by Goett et al. (2000) suggests that consumers are only marginally
interested in the social consequences of GE purchase and that WTP is mostly
driven by the purchase of moral satisfaction, the aforementioned experiments
imply the opposite. Consumers reveal distinctly different preferences for GE in
individual and collective decision settings. If consumers were driven by individual
warm-glow motives, then WTP would have had to be the same in collective and
individual elicitation contexts. However, WTP was significantly and decisively
higher in votes on collective, obligatory payments. In the face of the social
prominence of the subject, the question of whether voluntary individual activities
for climate protection may be considered substitutes for government activities must
be answered in the negative.

Refer to International Energy Agency (2014) for an overview.
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Another important result of the aformentioned experiments is the nonlinear
relationship between WTP and subjective opinions on the share of the electricity
price that is reserved for RE promotion. Below a certain critical estimate on that
share, higher electricity prices are met with a higher WTP for GE (crowding in).
Individuals who perceive that the share of electricity price used for RE develop-
ment is higher than that critical value react to increases in the electricity price with a
reduced WTP (crowding out).m

The nonneutrality of government activities on individual behavior may be
explained by the concept of impure altruism. Private and public activities are not
complete substitutes. However, the nonlinearity of the rates of substitution has
attracted significant research interest in the social sciences, including economics
(e.g., Matiaske and Weller 2006).

The finding of free-riding motives and the relevance of the perceived effective-
ness of payments for GE development suggest that preferences for GE are deter-
mined by social factors. Also, individual WTP seems to be driven by skepticism
toward markets as allocation mechanisms. Together with the liberalization of
electricity markets, the ongoing public debate on climate change has made envi-
ronmental friendliness a relevant criterion in the choice of electricity suppliers. Yet
the commercial success of GE has not met expectations. The results described
earlier propose that this may be traced back to individuals’ preferences for collec-
tively obligatory regulation over market-based offers. This interpretation conforms
to the political economy of environmental protection, which assumes that when in
doubt, individuals prefer government regulation over incentivized voluntary action
(Kirchgéssner and Schneider 2003). In political economy, however, this preference
for regulation is explained by individual irrationality in the form of cost illusion:
utility-maximizing individuals would incorrectly assume that regulations do not
alter individual mean incomes and vote accordingly. In the case of GE develop-
ment, the experiments described here falsify that theory. In collective choices,
individuals not only voted for higher shares of renewables in the electricity mix
but also revealed a considerably higher WTP for GE then in decisions on individual
contracts.

The free-riding motive is thus of great importance in the development of
political RE programs. The findings reported earlier suggest that instruments
establishing regulative constraint and thereby eliminating the possibility to behave
strategically may lead to a faster development of RE than incentive-based
instruments. Research on consumer preferences for specific policies supports this
claim. While economic cost—benefit analyses of feed-in tariffs arrive at heteroge-
neous conclusions on program effectiveness and efficiency (Jenner et al. 2013;
Butler and Neuhoff 2008), there is a clear consumer preference for such tariffs
(Agentur fiir Erneuerbare Energien 2012).

19Gimilar results are available on individual donations to welfare organizations (Brooks 2000).
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Consumers and Projects of Public Interest The political programs for RE promo-
tion imply extensive changes to the energy economy. The reorientation of genera-
tion systems and the resulting need to adjust the energy infrastructure entail
immense investment needs. As shown earlier, consumers are generally willing to
accept cost increases on energy markets for the promotion of RE. However,
consumers are far more critical to concrete investment projects aiming to secure
energy security by means of power generation and distribution in a RE economy
(Althaus 2012).

Resistance to the construction of RE supply capacities is most frequently voiced
by residents in the vicinity of projected facilities. This observation is (not uncon-
troversially) (Wolsink 2012) conflated in the term nimby (not in my back yard),
which expresses the idea that objections to construction are motivated by the mostly
local negative effects of project realization.'"

The fact that protests to the development of RE arise mainly locally is undis-
puted. More controversial is the question of the possible causes of nimby protests.
Originally, local protest was interpreted as egoistic behavior (Esaiasson 2014).
Relevant motives were the avoidance of visual and acoustic impairments by local
facilities (Kontogianni et al. 2014) or the depreciation of real estate (Dear 1992).
More recently, however, it has been shown that protests are also sparked by altruism
and moral-ethical considerations. Bidwell (2013), for instance, examines protests to
wind power stations. He demonstrates that resistance to construction is not due to
individual and particular interests but rather collective interests. Study participants
expressed concerns that windmill construction might pose financial risks for the
local government. Another cause of protest lies in fundamental concepts
individuals have of justice and inequality aversion. The siting of generation
facilities is subject to natural and technical restrictions (e.g., solar exposure for
photovoltaic or transmission loss). Thus, residents of locations that are favorable to
facility operators are more likely to be impaired by potential negative—and more
likely to benefit from potential positive—effects of RE projects. If the potential
benefits and costs are high, this inequality may cause local protests (Pol et al. 2006).

Since local protests are a common and costly obstacle to RE development,
significant efforts have been made to discover efficient instruments to their abate-
ment. One such instrument is residential participation (Jami and Walsh 2014). The
financial involvement in RE projects, for instance by means of cooperatives and
other corporative forms, combats inequality aversion and calms local protests.
Similarly, the inclusion of residents in planning and organizational processes is
considered a proven means to increase the local acceptance of RE projects (Jones
and Eiser 2010)."?

""The concept of nimby is not limited to the context of RE. Other areas nimby is relevant to is the
siting of landfills, cell towers, or even accommodation for the homeless.

"20ther studies suggest that participation might have contrary effects on the social acceptance of
RE projects. Menges and Beyer (2014) show for the case of transmission network development,
that households who call for participation programs are significantly more likely to object to local
grid construction plans than households that favor an supra-regional coordination of grid
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In a discussion on nimby effects, it needs to be stressed that local protests to RE
projects are mostly focused on plans and propositions. It has been shown that
objections to RE projects decline significantly once projected plans are realized
and residents familiarize themselves with the outcomes (van der Horst 2007). A
similar effect may be observed in connection with the distance of a project site to
individuals’ homes. The habituation effect describes the counterintuitive observa-
tion that objections to RE projects increase with the distance of individuals’ homes
from project locations. Conversely, acceptance of RE projects increases with
proximity of individual residences to project sites (Menges and Beyer 2014). A
possible explanation for the habituation effect is the overestimation of impairments
caused by the planned facilities that dissipates once individuals gain experience,
which happens more quickly in closer proximity. This interpretation is the basis for
another instrument used to increase the social acceptance of RE projects: road
shows and discussions on network construction frequently organized by transmis-
sion network operators, which show vividly that communication and information
represent effective means of avoiding local protests.

5 Conclusion

In consumers’ eyes, RE is deeply symbolic. RE promises answers to many
challenges of modern society. From an economic perspective, RE is not consumer
goods in the classical sense but rather serves as an input in the production of energy
services in the housing and transport sectors. As such, RE may be substituted by and
compete with conventional energy sources.

Analyzing empirical estimates of WTP, there is a broad consensus that RE
enjoys high social acceptance and that consumers are willing to pay for its
advancement. Beyond this general approval of RE, there is little consistency in
the results on selected topics in the field. This is in part caused by heterogeneous
methods of data collection and interpretations of the concept of RE. However, the
core of the problem lies in the nature of public goods. Compared to equally
symbolic private goods such as organic fruits, the purchase of RE provides fewer
private benefits. Why should individuals purchase products whose benefits—
whether emission reductions or the protection of scarce resources—are shared
globally? Economists answer this question with the concept of impure altruism.
Individuals experience utility from altruistic behavior and moral consumption that
complement the public effects of RE promotion.

From an economic perspective, the results of consumer research may be
condensed to the following statements:

development. This finding suggests that participation mechanisms are subject to sample-selection-
bias, as participation mechanisms may include an over proportional share of protesting households
relative to the total population.
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1. Consumers indicate and reveal a positive WTP for RE if the purchase of RE
provides moral satisfaction. In areas where this moral surplus is low compared to
the utility derived from other product features, the general acceptance of RE
does not translate into market demand. This is the case in the area of alternative
fuels in the transportation sector, for instance.

2. The social acceptance and a general WTP for RE may be considered unstable;
free riding is an essential motive of impure altruists. Consumers purchasing RE
for environmental protection reduce the incentive for other people to follow suit.
Furthermore, it remains unclear how far voluntary consumer promotion of RE
will go when energy prices increase as a result of structural changes of the
energy market caused by increasing shares of RE in the energy mix. This issue is
particularly important for low-income consumers who are more affected by
increases in energy prices.

3. It is thus logical that the consent given to political support of RE development is
especially stable in studies that suggest a binding collective effort. As soon as a
credible scheme for obligatory RE support and its financing is provided, the free-
riding motive is eliminated.

The analysis of consumer preferences for RE suggests some important
conclusions for the marketing of RE in competitive markets. Strategies aiming to
convert consumers’ latent WTP for environmental protectoin into purchase behav-
ior need to account for two conflicting aspects. On the one hand, marketing
activities need to address and invoke nonmaterial individual warm-glow motives
that result from voluntary environmental protection activities. At the same time,
collective and binding aspects of RE development (for instance with regard to
financing) need to be communicated. This is to reassure consumers that individual
efforts made to promote RE may not be taken advantage of by other consumers,
competitors, or even utilities.
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Abstract

For the distribution of renewable energy (RE) products (e.g., green power, heat
from RE) direct selling is a very suitable strategy, especially as an element of
multichannel distribution. Both product criteria (necessity of explanation, emo-
tionality) and the business model (viability for sales commissions, win—win—win
constellation) play a role in the choice of distribution model. Door-to-door
selling, a very common classic sales technique, will be applied here—with
good reason. The argument is supported by an example (green power) to
illustrate how this can be implemented in practice.

Keywords
Direct selling ¢ Direct sales ¢ Multichannel distribution ¢ Sales concept ¢
Renewable energy

1 Problem

In a representative survey, TNS Infratest and the German Direct Selling Associa-
tion (Bundesverband Direktvertrieb Deutschland, or BDD) recently identified that
in the future consumers will be expected to buy more online but also in direct sales
(BDD 2012). Such developments as anticipated by consumers suggest two
implications for the commercialization of renewable energy (RE) products, which
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usually are not offered in retail outlets. First, established direct sales of RE products
will be further expanded. This is evident from a first look at the market in Germany,
where for example the eco-energy provider Lichtblick labels its direct sales as a
“key distribution channel” (Lichtblick 2009) and a number of other energy
providers use direct selling for the distribution of green (and gray) power. Second,
multichannel distribution strategies are becoming increasingly important, espe-
cially when online sales are combined with a form of personal selling. A good
example of these multichannel strategies is the distribution of photovoltaic
(PV) systems on a lease basis (Friege and Dharshing 2015).

Direct selling may have the potential to support marketing of RE products.
Whether that is indeed the case, this paper will aim to answer the questions of
what requirements must be met in detail and how direct sales of RE can support
marketing. There will be an overview about basic concepts of direct selling and its
incorporation into multichannel distribution strategies (Sect. 2), a detailed descrip-
tion, how RE products match the requirements for successful direct selling (Sect.
3), an example of RE marketing through direct sales (Sect. 4), and a perspective on
future development (Sect. 5).

2 Basics of Direct Selling
2.1 Definition of Direct Selling

“Direct Selling is face-to-face selling away from a fixed retail location” (Peterson and
Wotruba 1996, p. 2). Its key characteristics are therefore (1) direct and personal
interaction between sales representative and customer (2) outside of a permanent
sales outlet, for example, in a home, on the doorstep, or at a fair. Direct sales need to
be distinguished from direct marketing. Direct marketing is “distance selling”: direct,
personal customer contact does not occur. Instead, direct marketing makes use of
online stores, telemarketing, catalogs, direct response advertising, or e-mails, among
others, to attract customers and to motivate them to make a purchase. Compared with
direct marketing, the individual customer contact in direct sales is relatively expen-
sive, despite the fact that mostly independent salespeople are involved.
It follows that direct sales tends to be a promising sales channel

— if the products to be distributed have a relatively high single value (e.g.,
Vorwerk! vacuum cleaners),

"The German company Vorwerk is a pioneer in direct selling. “Vorwerk’s core business is the
worldwide direct selling of high-quality products....When Vorwerk invented the Kobold hand-
held vacuum cleaner in 1929, it was a technical sensation.. . .Thanks to (direct) selling, the Kobold
was soon a roaring success in Germany—so much so, in fact, that by 1936, Vorwerk was ready to
set up its first international subsidiary: Vorwerk Folletto in Italy. Today, the turnover generated
outside Germany was 66 percent, in direct sales it was even as much as 79 percent” (Vorwerk
2016).
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— if there is a specific need for explanation (e.g., advantages and features of
Tupperware), or

— if the product and its features can be particularly well tried out in a familiar
environment (e.g., cosmetics products by Avon or Mary Kay).

RE products have two of these three characteristics. There is often a relatively
high single value (e.g., PV systems). In addition, the products require specific
explanations, both about the products themselves and about the extent to which
the purchase is relevant for a reduction of CO, in the atmosphere. Clearly, during
the first few years following the liberalization of the energy markets, this need for
explanation triggered a direct sales approach for German green energy pioneer
Lichtblick.” The lack of opportunity to try out RE products before purchasing can
often be overcome through adequate marketing material.

In direct sales, three forms of distribution can be distinguished (Engelhardt and
Jaeger 1998, p. 19ff.):

1. Doorstep selling, in which either single-stage (cold) doorstep selling is used
without prior notification (e.g., Vorwerk vacuum cleaners) or two-stage doorstep
selling, in which appointments are made prior to the visit at the door, mostly by
telephone (e.g., wine sales). Sometimes, sales agents also use pop-up stands in
malls or other public places or exhibit at consumer fairs;

2. Home service, in which goods are delivered out of a car with a prior reservation
or spontaneously (like Eismann or Bofrost®); and

3. Home demonstration (often called a party plan), in which a host gives the sales
representative the opportunity to present the goods to a group of friends/
acquaintances (e.g., Tupperware Party).

In all cases it must be ensured that a sufficient number of potential customers is
geographically within reach in a reasonable time and at reasonable cost for most
independent sales representatives.

For the distribution of RE products, home service obviously has no relevance.
This does not necessarily apply to the party plan. However, while these have been
tried from time to time with so-called electricity supplier change parties, the success
of the method was generally so inadequate that a professional organization has
never seriously approached this concept of direct selling in Germany. Important
factors for successful home demonstrations, like entertainment value and fun factor,
a presentation of different products that allows prospective buyers to try out
products, and the likely request of at least one participant to do this “party” with
a circle of his/her friends (sales lead), have so far for energy sales not been

ZLichtBlick was a pioneer in the market in 1998 and today is Germany’s largest independent green
energy retailer (Lichtblick 2016).

3Bofrost and Eismann have been leading the German market for direct distribution of frozen food
to the home for decades. Both are also active in other European countries.
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established. For RE sales, there are few variations (e.g., green electricity, green gas,
PV), no real “try-out,” and lots of technical and factual information instead, with
hardly any opportunity for games and entertainment. It remains to be seen whether
there will be room for a party plan with new, innovative RE products in the future.

Classic doorstep selling clearly belongs in the repertoire of many energy
providers. Not only Lichtblick but also other green electricity providers in Germany
are selling their product using this distribution strategy: Naturstrom, Stadtwerke
Iserlohn (Elementerra 2006), and Stadtwerke Stuttgart, among others, use the
potential of direct sales exclusively for green electricity. Many other utilities also
sell their green products in parallel with the fossil (gray) energy product, often using
the same sales team.

Each of the three forms of direct selling focus simultaneously on selling the
product, gathering leads to achieve more product sales, and attracting new sales-
people. The result is a high growth potential through this sales channel, which can
be implemented over several levels (multilevel®) relatively quickly and with rela-
tively low investment and risk. This high growth potential with low risk is usually
paired with above-average acquisition costs for each new customer, or cost per
order (CPO). In addition, the sales team can be increased quickly, but at the same
time it also tends to be rather unstable, as the sales representatives are independent
and often only work part-time. It should be noted that the entire business model is
not geared to the usual “win—win” constellation for supplier and customer but needs
a “win—win-win” constellation, where in addition to supplier and customer the
independent salespeople also need to show a profit. An additional challenge is the
delicate balance that needs to be struck. On the one hand, the recruitment of
additional partners through multiple levels of distribution as a driver of growth
needs to be incentivized while on the other hand, the active distribution of the actual
product needs to remain the primary objective in gaining sales. Creating an illegal
so-called pyramid scheme should be avoided. The self-imposed standards of the
German Direct Selling Association (BDD), which are revised regularly (BDD
2013) have proven very successful here as a guideline.

Finally, five tools essential to managing direct sales need to be introduced
(Friege et al. 2013 p. 226f.; Friege 2016):

1. The sales concept fully describes what sales arguments and selling aids for what
products will be used. Enforcing this concept is the precondition of successfully
managing the sales organization, especially when new products or sales
arguments are introduced.

2. The remuneration system is crucial to controlling the activities of the indepen-
dent sales force. It needs to be designed so as to optimize product sales, partner
recruitment, and building new leads. If, for example, the recruitment of new
partners is financially more attractive than the product sale, the partners will
focus primarily on the former. However, note that, especially for resellers who

“Often also referred to as multilevel marketing (MLM).
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work part-time, social interaction with other members of a distribution unit is
also of significant value for their motivation.

3. Training is crucial for the implementation of the sales strategy; additionally, the
often complex remuneration system must be explained since both need to be
effectively implemented.

4. Controlling both financial indicators and sales metrics is important for
identifying opportunities to improve sales and sales team recruitment.

5. It is becoming increasingly important to integrate a CRM system into the sales
process, if only because the client relationship should not exist solely with the
sales partners and must be maintained even when the sales partner is inactive.

The BDD sees the 12 % growth of the industry in 2015 as a clear indicator of the
viability of direct sales as a distribution channel (BDD 2016). The same applies to
prospects worldwide, as the World Federation of Direct Selling Associations
(WFDSA) reports in its 2016 annual report: in the period 2012-2015, the compound
annual growth rate was +10.6 % in Asia Pacific, +4.8 % in the Americas, and
+4.3 % in Europe —all well above inflation rates (WFDSA, 2016).

2.2 Direct Selling as an Element of Multichannel Strategies

Research conducted at the University of Mannheim (2014) shows that already 45 %
of direct sales companies surveyed in Germany run some online business, and at
least 22 % operate a flagship store. Hence, it can be assumed that multichannel
distribution is important for direct sales companies. However, the specific
challenges that this entails are not discussed in the literature. Risks and
opportunities to pursue a multichannel distribution strategy in general (Fig. 1),
however, are frequently a topic of discourse in business journals.

Strategically, a multichannel approach provides a company with the opportunity
to achieve greater market coverage (Zhang et al. 2010; Schogel and Binder 2011).
At the same time, there is the risk of underperforming in these additional channels
compared to companies that are exclusively active there, the so-called pure plays
(Schogel and Binder 2011, p. 184). For example, none of the online shops of bricks-
and-mortar booksellers could ever really surpass the breadth of product (including
used books) and delivery choices offered by Amazon. Whether a multichannel
strategy in any case constitutes a competitive advantage is not clear, though there is
potential for an “enduring competitive advantage” (Neslin and Shankar 2009,
p- 73). This is particularly true if one considers the wide differentiation of purchas-
ing behavior that is increasingly observed: information gathering, consultation,
purchase decision, need for social interaction, communication with sellers—this
is taking place with increasing frequency in different channels and thus gives
companies operating several sales channels additional interactions and, thus, sales
opportunities. Zhang et al. (2010, p. 169f.) in particular see the following three
potentials in multichannel strategies: (1) access to new markets, which cannot be
achieved with existing distribution channels, (2) increase in customer loyalty, and
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Opportunities

* Increased market coverage » Channel conflict with Pure

Corporate * Sustainable competitive PETS

Strategy advantage

» Cross channel standard
leads to suboptimal result in
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» Customer expectations » Confusion, where product-/
price-identity across

* Increased customer benefit ) .
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through choice of channel
* Integrated customer
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Relationship GHEIVECE

* Increased sales
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» Savings from complemen-
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Fig. 1 Opportunities and risks of a multichannel strategy [based on Neslin and Shankar (2009),
Schogel and Binder (2011), Schogel et al. (2011), and Zhang et al. (2010)]

(3) strategic benefits from building and expanding the customer database and all
related processes.

Multichannel strategies represent a challenge for management systems. First,
because a uniform offer across all channels is a major requirement in multichannel
distribution, this offer may end up being suboptimal in all channels (Schogel and
Binder 2011, p. 184). Second, new channels are often operated together with
partners, which can lead to a loss of control in these channels (Schogel and Binder,
2011). Finally, unified data management must be achieved across all channels,
particularly with respect to customer data generated in different channels (Zhang
et al. 2010, p. 172).

Regarding customer relationships, clearly a multichannel strategy—at least
insofar as it relates to the inclusion of comprehensive online and social media
coverage—is now expected by most customers. This is the case not only because
the choice between different channels represents a benefit for customers (e.g.,
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Schogel et al. 2011, p. 565f.). Significantly more important is that multichannel
strategies lead to greater customer loyalty and higher revenues (Neslin and Shankar
2009, p. 72, with references therein). Such opportunities are reduced if a consistent
experience across all channels cannot be offered (Schogel and Binder 2011), which
in turn requires a seamless handover of customer data (Zhang et al. 2010).

All this should lead to higher profitability (e.g., Zhang et al. 2010). In addition to
the previously discussed effects from increased loyalty and sales to the individual
multichannel customer, benefits accrue from balancing risk across the different
channels (Schogel and Binder 2011) as well as cost reduction possibilities when the
value chains of the individual channels complement each other (Schogel and Binder
2011, p. 183). However, profitability is ultimately determined by the degree to
which a company is forced by the competition’s actions into additional channels
and no sustainable competitive advantage could be established (Prisoner’s
Dilemma) (Neslin and Shankar 2009, p. 73).

In addition to the risks and benefits of a multichannel strategy in general as
summarized in Fig. 1, some special considerations should be taken into account
when using direct sales as a distribution channel. These apply both to established
direct sales companies expanding into other channels and to companies actively
running other distribution channels adding direct sales (Fig. 2). Establishing direct
sales as an element of a multichannel strategy is very possible, but it requires skill
and experience. It is especially important to apply the tools described in Sect. 2.1
(Definition of Direct Selling) in an optimal way. However, this also means that
there will be limited competition—a unique position seems more attainable. For
example, only a few of the more than 1100 energy distributors in Germany have
imitated the doorstep sales model, which Lichtblick was so successful with. At the
same time, virtually all sales organizations have an online presence.

Opportunities

* Sustainable competitive Limited to products suitable
advantage seems achievable for direct selling

Direct Selling

 Active sales channel, where Limited power of direction
the amount of business can be over sales agents
controlled without
dependency on distribution
partners

Traditionally single channel
distribution

Perceived cannibalization
(Sharma/Gassenheimer 2009)

Exclusivity of offer in direct
sales versus price-/product-
identity in multi-channel
distribution

Fig. 2 Opportunities and risks of direct sales in a multichannel strategy
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In addition, direct sales represents an active sales channel, where the amount of
business can be controlled almost entirely. There is no dependency on advertising
response, brand recognition (though that helps), or distribution partners; direct sales
is a so-called push channel, which actively seeks out potential customers, and not a
pull-channel, where the customer must be activated (e.g., through a Website). It can
be expanded by adding additional sales representatives or an increased margin for
the existing organization and will respond immediately. Therefore, direct sales is
likely to compensate for a loss of control in other channels in the context of a
multichannel strategy.

Nonetheless, direct selling is suitable only for certain products, especially those
that need to be explained in a special way, have a certain monetary value (either as a
single purchase or with recurring purchases as in electricity sales), and ideally can
be tried out at home.

But above all, “perceived cannibalization” (Sharma and Gassenheimer 2009,
p- 1076) is a risk encountered when establishing multichannel strategies with direct
sales. Since the income of the sales force in direct sales depends entirely or largely
on personal sales results, the salespeople regard it as a significant problem if the
product can be purchased in a different channel and not exclusively from them as a
result of the relationship they established with the customer. This concern is
compounded by the traditional culture of direct sales as “single-channel distribu-
tion” (Friege et al. 2013, p. 227). Not only does the company then lack disciplinary
means for independent distribution partners, but the sales representatives can walk
away from the company on the spot. Hence, perceived cannibalization is a chal-
lenge in the deployment of a multichannel strategy encompassing direct sales.

Finally, exclusivity (“I can offer this product to you exclusively here and now
and it is not available elsewhere”) is an important argument for the conclusion of a
sale in direct selling, which contradicts the principle of offer and price identity
between channels. However, this risk can be countered through variations of the
product (e.g., pack size, additional features, bundling, daily rate) in favor of the
customer without significant impact on CPO.

In summary, a competitive multichannel offer including distribution through
direct sales is an option that is likely to generate competitive advantages.

3 Direct Sales of Renewable Energy Products
3.1 Special Features of Direct Sales of RE Products

Why do customers choose RE products? The answer to this question contains
information from a customer perspective on important aspects for the direct selling
of RE products. Central to the motives of many customers, given economic viabil-
ity, is a desire to contribute to a sustainable energy policy, to avoid CO,, and to
maintain a more sustainable lifestyle in general [e.g., overview in Herbes and
Ramme (2014), p. 258ff., or regarding a willingness to pay for green energy, Herbes
et al. (2015)]. Therefore, other than with conventional direct selling of products, in
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addition to product features, explanation of the environmental benefits for the
customer plays a crucial role in the buying decision: The RE product is doubly in
need of explanation and thus is particularly suitable for direct sales.

These characteristics of RE products need to be considered for direct sales (see

also Friege and Herbes 2017):

1.

The appropriate RE product requires a double explanation. In addition to the
environmental value (see previous discussion), its basic properties must be
explained and opportunities for questions must be allowed (for example, about
a connection to a district heating network or a PV rooftop system), or the product
can even be discussed (advice to save energy provided by the salesperson of a
local green electricity supplier): There needs to be an added value from the
selling process.

. In addition, especially with RE products, often conspicuous consumption can be

observed (e.g., Herbes and Ramme, 2014, p. 260), which can easily be supported
in direct sales with appropriate information, such as by comparing CO, savings
of the RE product with the equivalent car emissions.

. The lack of a live demonstration of RE products can be compensated by

appropriate sales aids (for example, looking at live data of an existing PV system
through an app that is included with the offered PV solution).

. Energy products are low-involvement products. Usually, consumers are hardly

involved with supplier selection and the products are generally perceived as
completely divorced from emotions. This is very different for typical direct
selling products: cosmetics, wine, and lingerie, for example, are highly emo-
tional and, hence, high-involvement products, and even the selection of a
vacuum cleaner or a set of cooking pots will allow for more emotional involve-
ment than electricity and heat or their production. But this lack of involvement
can also be seen as an opportunity for direct sales. As a consequence, it is even
more difficult to approach potential customers through direct marketing or
advertising and other channels, and more often than not the results of such
advertising campaigns are well below breakeven.

. To a large extent, RE products are credence goods. Customers cannot try out

green electricity before contracting, nor are they able to even notice after their
purchase, using some sort of indicator, whether green energy is actually being
delivered. The same applies to some extent to connections to district heating
networks for the operation of “combined heat and power” plants or PV systems.
Although you can check the heat in the house, it cannot be proven whether in fact
a renewable source of biomethane is driving the cogeneration plant, whether
only sustainably generated heat is being fed into the network, or whether the PV
modules will work for 20 years. All this can be found out by the customer only
with great difficulty, and some may find out very late or not at all. Against this
background, the direct sales of RE products must—unlike with usual direct
sales, where the product can be demonstrated and tested—develop indicators
that generate and strengthen trust and credibility.
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6. RE products will always require some form of multichannel distribution to
facilitate the necessary explanations of technical details, ecological advantages,
and determination of customer needs (including technical data) in detail. All this
requires a comprehensive Internet presence in addition to personal explanations
by the salesperson. It will also be advisable to not only rely on the consumer to
collect the necessary data to calculate a detailed offer, but also check some of the
data supplied in person as part of the sales process. Finally, this multichannel
presence also makes it possible to address different customer groups in different
stages of the purchasing process, for which—as a result of buying habits or
geographic coverage—a single sales channel alone is insufficient.

3.2 Checklist for the Successful Direct Sales of RE Products

Ultimately and as a kind of summary of the argument made so far, the fundamental
suitability of an RE product for direct sales can be determined on the basis of ten
criteria (Table 1).

The way an existing RE product (green power) can be distributed using a
multichannel strategy, including direct sales, is presented in the following section.

4 Green Electricity in Direct Sales

When applying the checklist shown in Table 1 to a common green electricity
product that is to be sold in direct sales, a product solution might look like that
outlined in Table 2.

While electricity per se does not have to be explained, it may be a “door opener”
to offer—consistent with the sustainable positioning of the product—individual
advice to save electricity (criterion 1). This conveys competence, provides the good
feeling of profiting regardless of the purchasing decision, and gives potential
customers free and useful information without making them feel pressured to
buy. Greatly in need of explanation are the environmental benefits of the offer
(criterion 2). Many companies in Germany use the image of the “power lake” here,
where both green and fossil/gray electricity are injected. The more people order
green energy, the more green energy will be fed into the lake and the greener it will
become overall. To explain this and other features, some charts and diagrams
should be used as sales aids, especially since green energy is not a product for
which the unique selling proposition can be demonstrated or that the prospective
customer can try out during a presentation, as is the case with many other products
sold in direct sales (criterion 4). The complexity of the product is both the challenge
for the sales person and the reason why it can be sold successfully in direct sales.
Thus, it becomes crucial to emotionalize the product (criterion 7), which can be
achieved by, for example, connecting the environmental benefits to the prospective
buyer (“What planet do you want to leave to the next generation?”’) or by telling
stories (true) and (recognizable as such) fairytales (too good to be true). Finally, the
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Criteria

RE product in itself requires explanation

Ecological benefits of RE product requires explanation

Pricing of RE product (once or as an ongoing obligation) allows for appropriate

commission payment

Lack of live demonstration can be compensated by sales aids
Distribution can be organized as a traditional (doorstep) sale through sales

representatives

Geographic distribution of potential customers allows for people-based distribution
RE product can evoke strong emotional reactions
Perceived risk of credence good can be minimized

Business model supports win—win—win constellation

Direct sales of RE products can be integrated into multichannel distribution

2 Checklist for green electricity in direct sales

Criteria
RE product in itself requires explanation

Ecological benefits of RE product
requires explanation

Pricing of RE product (once or as an
ongoing obligation) allows for
appropriate commission payment

Lack of live demonstration can be
compensated by sales aids

Distribution can be organized as a
traditional (doorstep) sale through sales
representative

Geographic distribution of potential
customers allows for people-based
distribution

RE product can evoke strong emotional
reactions

Perceived risk of credence good can be
minimized

Business model supports win—win—win
constellation

Direct sales of RE products can be
integrated into multichannel distribution

Green electricity product

Electricity does not need to be
explained—yet; saving energy is a good
door opener

Using simple imagery like the “lake”
helps explain the physical basics of
green electricity

Customer value allows for commission

Charts and diagrams to support points
1 and 2

Doorstep selling (single-stage/two-
stage)

Yes

Not so much the product itself, but very
much so the environmental value
Certificates, guarantees, brand, and
reputation of seller

Yes

Yes, direct selling, Internet, and other
distribution channels complement each
other to differentiate the commodity
“electricity”
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risk associated with the purchase of credence goods must be minimized (criterion
8), which for green electricity is possible through

1. certificates, awarded by independent bodies, to attest the origin of the electricity;

2. labels, developed by the seller and not by an independent agency, to signal the
quality of the product (e.g., an emblem “Genuine Green Electricity” attached to
the sales material or displayed on a company Website, for example);

. guarantees issued by the provider or a third party;

4. the positioning and brand of a seller that enjoys such a superior reputation that
further certificates or guarantees are unnecessary. This is the strongest possible
endorsement for a credence good, and the four established green electricity
providers in Germany (EWS Schonau, Greenpeace Energy, Naturstrom, and
Lichtblick), which have by and large an excellent reputation in the market,
seem to be moving in this direction.

(98]

Direct selling of green electricity allows for a business model that has proven
viable for a number of suppliers. The customer value is higher than the CPO
(criterion 3), and a win—win—win constellation can be established (criterion 9),
assuming that a sales agent is active during the whole month in order to achieve an
income of more than € 2,000. Direct selling of green energy is always organized as
a classic doorstep sale. The density of potential customers, especially in urban
areas, will likely even make it possible to organize distribution without providing
cars for the sales organization (criteria 5 and 6).

Finally, suppliers of green electricity usually operate Websites, other means of
online marketing, and often further distribution channels and thus run a multichan-
nel distribution. This multichannel distribution also contributes to the differentia-
tion of green electricity from other commodities offered on the market (Friege and
Herbes, 2017). For product/price combinations that are offered exclusively in direct
sales, the requirement of product identity and price identity between channels can
be partially neglected. Since offers exclusive to direct sales are not transparent to
other customer groups, selling, for example, an exclusive bundle (e.g., adding some
sort of insurance policy) or offering additional benefits (e.g., no base fee for the first
three months) will not harm the multichannel strategy and will at the same time
support the direct sales channel.

5 Summary and Outlook

It turns out that direct sales is a viable distribution channel for RE products,
particularly in the context of multichannel marketing strategies. For successful
implementation, however, the product and the marketing must meet certain
requirements, as discussed in detail in this chapter. Generally speaking, it can be
assumed that the importance of direct sales for the marketing of RE products will
continue to increase in the future:
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1. Where the development of RE markets moves out of the niche of experts and
early adopters—and that obviously happens with deeper penetration of these
markets—further growth will require more explanations of the ecological added
value. This is a core focus of direct sales.

2. Many energy suppliers are currently developing strategies to introduce more
complex products on the market, converting consumers into prosumers, where
the boundary between energy production and consumption becomes fluid. Here
significant additional benefits can differentiate such products, and direct selling
is one of several options to organize the distribution. Direct sales are particularly
suited to drive complex products.

3. Finally, new companies will enter the energy market, also with pure RE products
or those very close to RE. Already, product offerings from companies such as
Alphabet Inc. (parent company of Google) are available on the market, with Nest
Labs selling a smart home product that competes directly with proprietary
products of utilities or the energy industry in general. For these innovative
product categories, it remains an open question which distribution channels
will be successful in the future, but at this point, direct sales is at least worth
considering.

In summary, RE products can be sold through direct sales as a channel within a
multichannel strategy. The checklist of ten criteria proposed in this paper will help
to assess the suitability of RE products for direct sales. In the future, it can safely be
assumed, that additional and more innovative RE products will find customers
through direct sales.

References

BDD. (2012). Multi-Channel-Strategien—Direktvertrieb gewinnt weiter an Bedeutung. Accessed
August 30, 2014, from http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%
5Btt_news%5D=581&cHash=7225e4e6060c7c568¢068860edaf4{49.

BDD. (2013). BDD_Mitgliedsunternehmen erhohen Verbraucherschutz. Accessed August
30, 2014, from http://www.direktvertrieb.de/News-detail.241.0.htm1?&tx_ttnews%5Btt_news
%5D=726&cHash=b382c5¢255ddca048f5f0348bc1c88chb.

BDD. (2016). BDD Mitglieder steigern Umsatz um 12 Prozent. Accessed May 11, 2016, from
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=977&
cHash=f04b4d712f06e5cdeOcd6c754dctbeef.

Elementerra. (2006). Elementerra beweist erfolgreiche Vermarktung von Stadtwerke-Produkten
durch Direktvertrieb. Accessed August 30, 2014, from http://www.finanznachrichten.de/
nachrichten-2006-03/6127152-elementerra-beweist-erfolgreiche-vermarktung-von-stadtwerke-
produkten-durch-direktvertrieb-007.htm.


http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=581&cHash=7225e4e6060c7c568e068860edaf4f49
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=581&cHash=7225e4e6060c7c568e068860edaf4f49
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=581&cHash=7225e4e6060c7c568e068860edaf4f49
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=581&cHash=7225e4e6060c7c568e068860edaf4f49
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=726&cHash=b382c5e255ddca048f5f0348bc1c88cb
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=726&cHash=b382c5e255ddca048f5f0348bc1c88cb
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=726&cHash=b382c5e255ddca048f5f0348bc1c88cb
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=726&cHash=b382c5e255ddca048f5f0348bc1c88cb
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=977&cHash=f04b4d712f06e5cde0cd6c754dcfbeef
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=977&cHash=f04b4d712f06e5cde0cd6c754dcfbeef
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=977&cHash=f04b4d712f06e5cde0cd6c754dcfbeef
http://www.direktvertrieb.de/News-detail.241.0.html?&tx_ttnews%5Btt_news%5D=977&cHash=f04b4d712f06e5cde0cd6c754dcfbeef
http://www.finanznachrichten.de/nachrichten-2006-03/6127152-elementerra-beweist-erfolgreiche-vermarktung-von-stadtwerke-produkten-durch-direktvertrieb-007.htm
http://www.finanznachrichten.de/nachrichten-2006-03/6127152-elementerra-beweist-erfolgreiche-vermarktung-von-stadtwerke-produkten-durch-direktvertrieb-007.htm
http://www.finanznachrichten.de/nachrichten-2006-03/6127152-elementerra-beweist-erfolgreiche-vermarktung-von-stadtwerke-produkten-durch-direktvertrieb-007.htm

88 C. Friege

Engelhardt, W. H., & Jaeger, A. (1998). Der Direktvertrieb von konsumtiven Leistungen—
Forschungsprojekt im Auftrag des Arbeitskreises. Bochum: Gut beraten—zuhause gekauft.

Friege, C. (2016). Der Direktvertrieb in Mehrkanalstrategien. Wiesbaden: Springer Gabler.

Friege, C., & Dharshing, S. (2015). Vivint Solar: Expanding into a European Market Governed by
Different Regulation. University of St. Gallen Case Study Series. The Case Centre Ref.
No. 315-211-1 (Case) No. 315-211-8 (Teaching Note).

Friege, C., & Herbes, C. (2017). Marketing renewable energy—Fundamental concepts. In
C. Herbes & C. Friege (Eds.), Marketing renewable energy. Heidelberg: Springer.

Friege, C., Kraus, F., & Sahin, E. (2013). Direktvertrieb. Wirtschaftswissenschaftliches Studium
(WiSt), 42(5), 224-230.

Herbes, C., Friege, C., Baldo, D., & Mueller, K.-M. (2015). Willingness to pay lip service?
Applying a neuroscience-based method to WTP for green electricity. Energy Policy, 87,
562-572.

Herbes, C., & Ramme, 1. (2014). Online marketing of green electricity in Germany—A content
analysis of providers’ websites. Energy Policy, 66, 257-266.

LichtBlick. (2009). LichtBlick-Direktvertrieb weiter auf Wachstumskurs. Medien-Mitteilung vom
18. Mirz 2009. Accessed August 29, 2014, from http://www.lichtblick.de/medien/news/?
detail=140&type=press.

LichtBlick (2016): About Us. Accessed July 16, 2016, from https://www.lichtblick.de/en/
schwarmdirigent/about.

Neslin, S. A., & Shankar, V. (2009). Key issues in multichannel customer management: Current
knowledge and future directions. Journal of Interactive Marketing, 23, 70-81.

Peterson, R. A., & Wotruba, T. R. (1996). What is direct selling?—Definition, perspectives and
research agenda. Journal of Personal Selling & Sales Management, 16(4), 1-16.

Schogel, M., & Binder, J. (2011). Profitables Channel Management. In C. Belz (Ed.), Innovationen
im Kundendialog (pp. 177-195). Wiesbaden: Gabler.

Schogel, M., et al. (2011). Multi-channel management im CRM. In H. Hippner et al. (Eds.),
Grundlagen des CRM (pp. 559-597). Wiesbaden: Gabler.

Sharma, D., & Gassenheimer, J. B. (2009). Internet channel and perceived cannibalization.
European Journal of Marketing, 43(7/8), 1076—1091.

University of Mannheim. (2014). Situation der Direktvertriebsbranche in Deutschland 2013—
Studie im Auftrag des Bundesverband Direktvertrieb Deutschland e.V.; Zusammenfassung der
Ergebnisse. Accessed August 31, 2014, from http://www.direktvertrieb.de/index.php?elD=tx_
nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung BDD_Marktstudie_
2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4.

Vorwerk. (2016). Vorwerk Direct Sales. Accessed July 16, 2016, from http://corporate.vorwerk.
de/en/portrait/direct-sales/.

WEFDSA. (2016). Annual Report 2016. Accessed July 16, 2016, from http://wfdsa.org/download/
advocacy/annual_report/ WFDSA-Annual-Report-2016.PDF.

Zhang, J., et al. (2010). Crafting integrated multichannel retailing strategies. Journal of Interactive
Marketing, 24, 168—180.


http://www.lichtblick.de/medien/news/?detail=140&type=press
http://www.lichtblick.de/medien/news/?detail=140&type=press
http://www.lichtblick.de/medien/news/?detail=140&type=press
http://www.lichtblick.de/medien/news/?detail=140&type=press
https://www.lichtblick.de/en/schwarmdirigent/about
https://www.lichtblick.de/en/schwarmdirigent/about
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://www.direktvertrieb.de/index.php?eID=tx_nawsecuredl&u=0&file=fileadmin/user_upload/MAIN-dateien/Kurzfassung_BDD_Marktstudie_2014.pdf&t=1409582296&hash=b69c53804abdb6c0a7f5bc9ac109a26806e746e4
http://corporate.vorwerk.de/en/portrait/direct-sales/
http://corporate.vorwerk.de/en/portrait/direct-sales/
http://wfdsa.org/download/advocacy/annual_report/WFDSA-Annual-Report-2016.PDF
http://wfdsa.org/download/advocacy/annual_report/WFDSA-Annual-Report-2016.PDF

Direct Selling of Renewable Energy Products 89

Christian Friege holds a doctorate in business administra-
tion from Catholic University Eichstaett. He was CEO of
Lichtblick AG, Germany’s leading green energy provider
until 2012 and consulted in the field thereafter. Before
joining Lichtblick he was Chief Customer Officer on the
board of debitel AG and Chief Executive of BCA
(a Bertelsmann subsidiary) in the UK. Currently, he is
Chief Sales Officer on the board of CEWE Stiftung & Co
KGaA. Throughout his managerial career he has always
maintained a strong research interest in the field of market-
ing and sales. His academic publications have appeared in
Journal of Service Research, Marketing Review St. Gallen
and Energy Policy. Most recently he co-edited books in
German on Marketing Renewable Energy and Financing
Green Energy Projects together with Prof. Dr. Carsten
Herbes.




Market Segmentation for Green Electricity
Marketing Results of a Choice-Based
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Abstract

Consumers have the power to contribute to creating a more sustainable future by
subscribing to green electricity tariffs. To reach consumers ‘“beyond the
eco-niche,” identifying the drivers that positively influence the adoption of
green electricity is of fundamental importance. This chapter examines various
factors that help to explain the extent to which green electricity subscribers differ
from those who display strong preferences toward green electricity but have not
yet “walked the talk.” By making use of a latent class segmentation analysis
based on choice-based conjoint data, this chapter identifies three groups of
potential green electricity adopters with varying degrees of preference for
renewable energy. Findings indicate that sociodemographic factors play a mar-
ginal role in explaining the differences between green electricity subscribers and
potential adopters, with the exception that actual adopters tend to be better
educated. Analysis of psychographic and behavioral features reveals that
adopters tend to perceive consumer effectiveness to be higher, tend to estimate
lower prices for green electricity tariffs, are willing to pay significantly more for
other eco-friendly products, and are more likely to have recently changed their
electricity contract than nonadopters.
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1 Introduction

With the liberalization of the electricity market in 1998, German residential
customers were given the opportunity to freely choose their preferred electricity
provider and electricity product from among several competitors. However, despite
the fact that recent consumer research in Germany shows that many German
citizens have strong preferences for renewable energy sources (Gerpott and
Mahmudova 2010; Kaenzig et al. 2013), the share of green electricity consumers
is still in the single-digit percentage range (Litvine and Wiistenhagen 2011). In
other words, even when consumers demonstrate a strong preference for green
electricity, they are largely passive when it comes to purchasing decisions.

The residential sector accounts for almost 25 % of total final electricity con-
sumption in Germany (BMU 2009). Germany generated about 16 % of this amount
from renewable sources in 2009, with the share increasing to 23 % in 2012 (BMWI
2013). Generating electricity from renewable energy sources is fundamentally
important in a sustainable and secure energy system (Madlener and Stagl 2005)
and helps reduce dependence on foreign energy sources and hedges the risk
associated with movements in oil and natural gas prices.

In this regard, consumers have the power to express their desire for a more
sustainable future by subscribing to a green electricity tariff (Diaz-Rainey and
Ashton 2011). Identifying the consumer segments that are most receptive to
purchasing green electricity, exploring what product features customers in those
segments value most, and analyzing what distinguishes them from consumers that
have already switched to green electricity are fundamentally important if targeted
messaging is to be developed by policymakers and marketers that will reach
consumers “beyond the eco-niche” (Villiger et al. 2000).

To contribute to the existing literature in this field, the approach of a choice-
based conjoint (CBC) analysis was chosen to indirectly elicit the preferences of a
representative sample of the German population for electricity product attributes.
Based on CBC data, a latent class approach to market segmentation is then followed
by capturing market heterogeneity in attribute preferences across a full set of
attributes in order to identify segments with similar preferences (Desarbo et al.
1995).

Marketers can use the insights of this study to more effectively satisfy
consumers’ needs by developing more effective and focused marketing strategies.
Another goal of the research is to identify a series of sociodemographic, psycho-
graphic, and behavioral factors that allow a distinction to be made between
consumers who have already subscribed to a green electricity tariff and those
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who display strong preferences for a green electricity product but have not yet
“walked the talk” (Litvine and Wiistenhagen 2011).

2 Related Research

Many studies in green marketing have attempted to define the characteristics of
green consumers for segmentation purposes. In the marketing literature, these
factors are often classified into the categories of geographic characteristics (e.g.,
geographic region), demographic and socioeconomic characteristics (e.g., age, sex,
and household size), psychographic characteristics (e.g., values, lifestyle, and
personality variables), and behavioral variables (e.g., purchase occasion) (Kotler
and Keller 2006).

With regard to sociodemographic factors, several studies have focused on
investigating the characteristics of potential consumers of green electricity who
claim to be willing to pay a premium for green electricity. For example, several
authors (Rowlands et al. 2003; Zarnikau 2003; Ek and Soderholm 2008; Diaz-
Rainey and Ashton 2011) showed that earning a higher income tends to increase
reported willingness to pay (WTP) a premium for green electricity. Gerpott and
Mahmudova (2010) positively correlate household size with WTP for green elec-
tricity. In addition, several authors have claimed that WTP for green electricity
tends to be positively correlated with a higher level of education (Rowlands et al.
2003; Zarnikau 2003; Wiser 2007; Ek and Soderholm 2008). Regarding other
variables, Rowlands et al. (2003) showed that gender did not significantly explain
a higher WTP for green electricity. Finally, several studies have concluded that
younger consumers are also more willing to pay a higher premium for green
electricity (Zarnikau 2003; Gerpott and Mahmudova 2010).

Although these briefly summarized findings are far from conclusive, they do
indicate that sociodemographic variables have an influence on WTP for green
electricity and offer an easy approach to segmenting the market. However, most
authors agree that psychographic and behavioral characteristics are particularly
important in explaining environmentally friendly behavior (Straughan and Roberts
1999).

In this connection, Diaz-Rainey and Ashton (2011) have pointed out that knowl-
edge about green electricity has an important influence on preferences for green
electricity. In addition, customers with a high price tolerance for green electricity
have been characterized as having positive attitudes toward green electricity
(Hansla et al. 2008), toward environmental protection (Gerpott and Mahmudova
2010; Rowlands et al. 2003), and greater concern for environmental problems
(Rowlands et al. 2003).

In addition, perceived consumer effectiveness in an environmental context (i.e.,
the extent to which consumers think their own behavior might help to preserve the
environment) has been shown to correlate with a stronger preference for green
electricity (Rowlands et al. 2003).
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In terms of behavioral variables, both Gerpott and Mahmudova (2010) and
Wiser (2007) showed that consumers who are involved in pro-environmental
activities have a higher willingness to pay for green electricity. Another relevant
factor is whether a respondent has undergone a significant life event or change in
status such as a divorce or relocation. For instance, Arnold (2011) determined that
whether a respondent has relocated is (positively) correlated with their WTP a
surcharge for sustainable products.

In contrast with research that has profiled potential adopters of green electricity,
research into the profiles of subscribers to green electricity tariffs (Adopters) is
relatively scarce; only a few studies have attempted to explore this topic so far
(Rose et al. 2002; Clark et al. 2003; Arkesteijn and Oerlemans 2005; Kotchen and
Moore 2007).

For example, Clark et al. (2003) found that participants in green electricity
programs tend to have higher incomes and fewer members in their households
than consumers that have not opted to purchase green electricity. In contrast,
Kotchen and Moore (2007) found that demographic variables were not statistically
significant in explaining adoption, although attitudinal factors such as environmen-
tal concern had a positive effect. In contrast, MacPherson and Lange (2013) found
that respondents with incomes in the highest income quartile, those with higher
levels of education, those who supported the Green Party, and those who exhibited
strongly pro-environmental behavior were all more likely to have signed up to be
supplied with green electricity. Moreover, Arkesteijn and Oerlemans (2005) found
a negative correlation between the perceived difference in the price of gray and
green power and the probability of adoption of green electricity. This finding is in
line with a study by Clausen (2008) that found that green electricity buyers in
Germany were overestimating the price of green electricity fourfold, whereas
nonadopters were on average overestimating the real price by up to ten times.
Previously, green electricity was typically sold at a higher price than conventional
energy. Although the real price difference between green electricity and conven-
tional power has significantly decreased over the last decade in Germany,
consumers who have not opted for green electricity might still be implicitly
assuming that electricity generated from renewable energy sources costs signifi-
cantly more. This inaccurate perception of cost may be a component of the attitude—
behavior gap, in that the perceived price difference results in an obstacle to the
acceptance and uptake of the environmentally friendly product alternative.
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3 Study Design

3.1 Investigating Stated Preference with Choice-Based Conjoint
Analysis

This study makes use of a CBC analysis. This approach is very suitable for
examining preferences for hypothetical products or attribute combinations when
it is not possible to observe actual purchasing behavior or to measure preferences
through revealed preference methods (Ewing and Sarigollii 2000).

More precisely, this method simulates a real buying situation for respondents,
where a choice must be made between several products. These products differ in
their attributes, and respondents are required to choose one “package” from the
choice set (Sammer and Wiistenhagen 2006). Consumer preferences for product
attributes are implicitly derived from the stated choices through indirect questions.

CBC analysis has been used by several scholars to identify the attributes of an
electricity product that are important to consumers (e.g., Kaenzig et al. 2013; Cai
et al. 1998; Goett et al. 2000; Burkhalter et al. 2009). For example, a recent study by
Kaenzig et al. (2013), on which this chapter builds, investigated the relative
importance of different product attributes in the purchasing choices of German
households. They found that price and electricity mix were the two most important
attributes for the average customer, followed by the location of electricity genera-
tion, a price guarantee, certification with an eco-label, type of power provider (e.g.,
municipal utility or major national provider), and the terms of cancellation of the
contract (notice period). Research by Burkhalter et al. (2009) revealed similar
findings for the Swiss market. Swiss consumers also considered the electricity
mix to be the most important attribute, followed by monthly electricity costs and
the location of electricity generation. Other attributes, such as the electricity
supplier, pricing model, eco-certification, and contract duration, only played a
subordinate role. Rowlands et al. (2003) showed that price, reliability of power
supply, and environmental features were the most important factors influencing the
choice of a power supplier. Goett et al. (2000) also found that customers were
vitally concerned about the provision of renewable energy. A recent study into
preferences for electricity attributes in Germany highlighted that the most impor-
tant product attributes for German customers, besides price and price guarantee,
were that the energy provider should invest in renewable energy sources and that
the power should be regionally generated (Mattes 2012).

3.2 Market Segmentation

Consumers often have diverse preferences. To effectively target the market, het-
erogeneity of buyer preferences should be considered in order to identify promising
market segments. More than three decades ago two main approaches to market
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segmentation were identified (Wind 1978; Green 1977). With a priori segmentation
respondents are classified into groups on the basis of demographic or socioeco-
nomic variables; using post hoc segmentation respondents are clustered according
to a set of interrelated variables (e.g., preferences associated with a product). With
conjoint analysis such a post hoc segmentation approach to market segmentation
can be followed by capturing market heterogeneity in attribute preferences across a
full set of attributes in order to obtain segments with similar preferences (Desarbo
et al. 1995). By knowing which sociodemographic, psychographic, and behavioral
variables predominate in a segment, marketers are able to define marketing
strategies that more closely match consumer needs.

3.3 Methodology

A preexisting data set of a representative sample of German electricity customers
was used for the present study (Kaenzig et al. 2013). These data are a subsample of
a larger representative consumer survey among 1257 German households that was
carried out in June 2009 through the project seco@home. Respondents were
surveyed using the computer-assisted personal interview (CAPI) method at the
respondents’ homes. This research makes use of a data set that is based on 4968
choice observations by a total of 414 respondents.

The survey design, the data collection process, and the sample are described in
detail in Kaenzig et al. (2013). The choice experiment was set up in such a way that
respondents received a series of 12 choice tasks involving comparisons of different
electricity products with varying levels of attributes. By making use of a full-profile
design, each choice task required respondents to choose from three different
electricity products defined according to seven (randomly allocated) attributes.
Data collected about the results of the choices were then used as input for a
hierarchical Bayesian analysis, which allowed the estimation of part-worth utilities
at the individual level. Kaenzig et al. (2013) show that the source of the energy and
monthly electricity costs are the two most important decision-making attributes for
the average electricity consumer. In addition, the authors reveal an implicit average
WTP a premium of about 16 % for electricity from renewable sources. Instead of
reporting on only one model of preferences that was built for all the respondents,
the focus of the present study is to go a step further in the analysis of the same data
set by identifying, via a latent class approach, the preferences and characteristics of
different market segments for potential green electricity consumers. For this pur-
pose, the following different sociodemographic, psychographic, and behavioral
variables were selected (Table 1).
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Table 1 Variables selected

Variable
Demographics

Psychographic and
behavioral characteristics

Description

Gender (1 =male, 2 = female)

Age (years)

Household monthly net income (1 =under 1000 euros,

2 =1000-1499 euros, 3 = 1500-1999 euros,

4 =2000-2499 euros, 5 =2500-3499 euros, 6 = more than
3500 euros)

Education (1 =no formal education, 2 = primary school,

3 =secondary school, 4 = polytechnical secondary school,

5 =college, 6 = high school, 7 = university degree)
Household size (number of people living in household)
Relocation (relocation within last 5 years (yes/no)

Switching of electricity tariff during last 5 years (yes/no)

The following variables were chosen to measure sensitivity to
environmental issues:

Climate concern: aggregate level of dis/agreement with the
following statements (1: agree, 2: neutral, 3: disagree):

— Humans are solely responsible for any effects of climate
change that occur

— As a consequence of climate change the quality of life of the
population will worsen

— Climate change threatens the livelihoods of humankind

— There are no serious consequences from climate change
Support for eco-taxes and regulatory tools: level of
dis/agreement with the following statement (1: agree, 2: neutral
3: disagree):

— Environmental protection should be ensured through the
introduction of mandatory eco-taxes and other legislation
Trust in science: level of dis/agreement with the following
statement (1: agree, 2: neutral 3: disagree):

— Science and technology will solve many environmental
problems without requiring changes in our way of living
Perceived consumer effectiveness: level of dis/agreement with
the following statement (1: agree, 2: neutral 3: disagree):

— As citizens we are able to contribute significantly to
protecting the environment through our purchasing behavior
Awareness of green electricity labels: TUV, Griiner Strom
Label, ok power (1: no knowledge of any labels 2: knowledge
of at least one label, 3: knowledge of at least two labels)
Estimation of cost of green electricity: what is your estimate of
the cost of green electricity compared to conventional
electricity? [1: much more expensive (more than 10 %), 2:
slightly more expensive (up to 10 %), 3: same price, 4: slightly
cheaper (up to 10 %), 5: much cheaper (more than 10 %)]
Willingness to pay (WTP) for eco-friendly products: willing to
purchase environmentally friendly everyday products
(dichotomous, yes/no)
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Table 2 Mean utility values for five segments

Potential adopters

Price-
Truly sensitive | Local Likely
Adopters | Greens greens patriots | nonadopters
Segment size n=29 n=117 |n=178 n=108 |'n=282
Electricity mix
Mix 1 (60 % coal, 25 % nuclear | —179.0 —179.8 —1354 —-259 —26.7
power, 15 % unknown origin) 51.7)* (38.4) (35.2) (67.3) 45.7)
Mix 2 (60 % coal, 25 % nuclear | —105.69 —114.7 —67.6 =35 —8.7 (33.7)
power, 5 % hydropower, 5 % (44.3) (26.4) (29.9) 47.1)
wind, 5 % biomass)
Mix 3 (60 % coal, 25 % natural | —4.08 -17.3 314 16.4 8.3 (30.6)
gas, 5 % hydropower, 5 % (35.2) (34.3) (36.9) (45.6)
wind, 5 % biomass)
Mix 4 (50 % wind, 30 % 147.79 141.0 87.0 10.6 10.5 (38.3)
hydropower, 15 % biomass, (54.8) (37.9) (36.0) (54.5)
5 % solar)
Mix 5 (100 % wind) 140.99 160.8 84.7 2.5 16.8 (49.0)
(70.8) (42.9) (33.8) (67.9)
Power provider
Big, national provider —6.56 -7.2 -7.0 —-1.2 —2.8 (12.6)
(10.3) (10.8) (12.3) (19.7)
Medium-sized, regional 3.16 4.0 —-0.2 2.4 0.4 (15.2)
provider (15.6) (15.1) (14.6) (25.1)
Municipal 5.27 4.7 7.8 34 0.7 (17.3)
(13.6) (14.7) (20.1) (25.6)
Specialized provider —1.87 —1.5 —0.6 —4.6 1.6 (17.1)

(15.1) (15.6) | (15.6) (23.4)

Location of electricity generation

Local region 16.05 21.0 21.0 54.3 16.9 (18.2)
17.5) (21.8) (22.9) (38.3)

Germany 19.98 18.7 21.8 53.4 14.8 (19.7)
(16.7) (19.9) (23.2) (40.8)

Switzerland —-3.76 -5.0 —10.4 —-37.9 —11.8
(17.3) (20.6) (24.0) (42.0) (20.8)

Eastern Europe —32.28 —34.7 —325 —69.8 -19.9
(26.5) (28.2) (30.2) (44.5) (24.9)

Monthly electricity costs —7.98 —6.7 —11.1 -7.9 —18.83
(5.6) 3.2) 2.7) 4.1) (3.9)

Certification

Ok power 4.18 1.1 1.4 2.5 —4.1 (13.4)
(16.5) (11.5) (14.0) (21.2)

TOV 0.91 3.1 7.1 4.6 —0.5 (12.5)
12.7) (13.1) (13.9) (22.3)

Griiner strom label 2.72 1.7 6.6 9.8 11.3 (12.4)
(12.9) 12.7) (11.8) (19.0)

(continued)
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Table 2 (continued)

Potential adopters

Price-
Truly sensitive | Local Likely

Adopters | Greens greens patriots | nonadopters

No certification —7.81 -5.9 —15.1 —-16.9 —6.7 (18.2)
(14.9) (16.8) (16.7) (23.9)

Price guarantee

None —10.04 —-12.0 -21.3 -32.0 —25.0
(16.9) (14.1) (18.0) (28.1) (18.4)

6 months —5.57 —1.8 —0.3 3.6 1.5 (14.3)
(13.3) (13.9) (14.9) (23.0)

12 months 9.35 6.4 9.1 5.7 10.9 (13.9)
(13.9) (15.3) (15.9) (27.0)

24 months 6.26 7.4 12.6 22.6 12.6 (19.6)
(13.8) 17.1) (15.8) (29.3)

Cancellation period

Monthly 4.66 2.5 44 9.1 6.2 (17.1)
(13.1) (14.3) (17.8) (25.1)

Quarterly 4.54 4.2 —4.1 0.3 -3.5(11.9)
(10.0) (13.3) (14.6) (23.9)

Bi-annually —3.86 -0.9 3.6 —53 —0.3 (14.3)
(14.1) (15.1) (15.5) (23.4)

Yearly —5.34 —5.8 —4.0 —4.1 —2.4 (14.7)
(11.8) (13.4) 17.2) (26.5)

None (would not buy) 158.30 115.8 61.8 126.0 99.5 (151.0)

(119.6) | (1063) [(1212) | (170.3)

#Standard deviations are shown in parentheses

4 Results

We used Sawtooth software and its latent class module to reveal respondent
segments with similar preference structures in the choice data (Sawtooth 2004).
In this section detailed results from the hierarchical Bayes (HB) estimation for the
different segments identified via the latent class segmentation procedure are
presented first. A presentation of the sociodemographic, psychographic, and behav-
ioral variables of the resulting segments then follows. Finally, the characteristics of
potential adopters that were significantly different from those of consumers that had
already adopted green electricity are described.

4.1 Preferences for Different Product Attributes

Table 2 shows the part-worth utilities and the corresponding standard deviations of
five different market segments. As described earlier, four main profiles were
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Table 3 Relative attribute importance scores for five segments

Potential adopters

Price-

Actual Truly sensitive Local Likely

adopters | Greens | greens patriots | nonadopters
Segment size n=29 n=117 |'n=78 n=108 |'n=282
Electricity mix (%) 48.6 50.8 34.2 20.9 14.9
Power provider (%) 4.8 4.9 5.3 7.8 5.1
Location of electricity 9.0 10.0 10.5 21.1 8.4
generation (%)
Monthly electricity costs (%) |23.2 19.4 31.8 22.8 53.8
Certification (%) 4.6 4.6 5.5 8.0 5.5
Price guarantee (%) 54 5.6 7.0 11.2 7.4
Cancellation period (%) 4.4 4.8 5.5 8.1 4.9
Total (%) 100 100 100 100 100

identified in the latent class analysis. A group of respondents (n=29) who had
already subscribed to a green power tariff was excluded from the sample and
thereafter given the name Adopters.

Part-worth utilities were rescaled and expressed as zero-centered diffs to
increase comparability between groups. Positive values represent an increase in
utility relative to the average level of that particular attribute, while negative values
represent decreasing utility. Generally, utility values are dependent on the selected
range of attribute levels and should thus primarily be used to compare the part-
worth utilities of different levels of a given attribute.

Three out of the profiles included in Table 2 can be described as Potential
Adopters based on their clear preference for electricity products derived from
renewable energy sources. The remaining segment is the Likely Nonadopter seg-
ment that is fairly price-sensitive and places significant emphasis on the cost of the
monthly electricity product when making purchasing decisions. Members of this
group are the least likely to choose to buy green electricity at the moment.
However, the current segmentation of those consumers with high price sensitivity
into Likely Nonadopters will not remain valid if the cost of electricity from green
electricity sources becomes less than or equal to that derived from conventional
energy sources.

For the next step of the analysis we then used the individual part-worth utilities
from the HB analysis and computed attribute importance scores for each segment
(Table 3). These scores describe how much influence each attribute has on the
decision to purchase. Importance scores are standardized to sum to 100 % across all
attributes (Orme 2010).

As shown in Table 3, the most important attribute for the three segments
Adopters, Truly Greens, and Price-Sensitive Greens is the composition of the
electricity mix. The second and third most important product attributes are also
identical for these three clusters (namely, the monthly electricity cost and the
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location of electricity generation, respectively). In contrast, Local Patriots consider
monthly electricity costs to be the most important product attribute, followed by the
location of electricity generation and the electricity mix. The Likely Nonadopter
segment also holds the monthly electricity costs of an electricity product to be the
most important attribute (54 %). To detect significant differences in the selected
variables described among the five clusters, Mann—Whitney U nonparametric tests
were performed. Truly Greens have product attribute preferences similar to those of
Adopters (p > 0.05 when comparing preferences at all attribute levels). Adopters
significantly favor an electricity mix consisting of renewable energy resources
(mixes 4 and 5) compared to the other three clusters of Potential Adopters. Adopters
also significantly negatively prefer electricity mixes containing fossil and nuclear
energy resources (compared to all other clusters at p < 0.05, except for Truly
Greens). Adopters are significantly less price sensitive compared to Price-Sensitive
Greens. No significant differences compared to Truly Greens and Local Patriots
could be found in this respect. When comparing the differences in preferences
between the three segments of Potential Adopters, it may be seen that Price-
Sensitive Greens attach less importance to the electricity mix and more importance
to monthly electricity costs compared to Local Patriots. Local Patriots show the
strongest preferences for local electricity generation (within their region or within
Germany) compared to all other clusters (p < 0.001, all cases). Interestingly, the
attribute “certification” was valued most by Local Patriots in comparison to the
other identified segments, although the finding was not statistically significant.
Nonadopters can likely be distinguished from other clusters by their low level of
interest in green electricity and their high sensitivity to monthly electricity costs.

4.2 Market Segments Analyzed by Sociodemographic,
Psychographic, and Behavioral Characteristics

The last step was to analyze whether differences existed between subscribers to
green electricity tariffs and the different segments of Potential Adopters in terms of
the characteristics analyzed. Mean values are summarized in Table 4.'
Sociodemographic characteristics such as gender, age, household net income
and household size were similarly distributed across the five identified clusters,
with the exception of level of education. The analysis, however, shows that
Adopters were on average better educated, a finding that corresponds with existing
research (one third of all respondents in this group have a university degree). In
contrast, the share of respondents with a university degree from the other four
clusters ranged between 7 and 12 %. Interestingly, the Truly Greens segment had on
average the minimum level of formal education of all the clusters (almost 80 % of
these respondents had only completed secondary education) yet enjoyed the highest

"Tabi et al. (2014), p. 214, details the p-levels and the test statistics of selected pairwise
comparisons.
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Table 4 Market segments by sociodemographic, psychographic, and behavioral characteristics

Potential adopters

Price-
Actual Truly sensitive Local Likely
adopters | Greens | greens patriots | nonadopters
Sociodemographic data
Gender, females (%) 41.40 51.30 52.60 45.40 42.70
Age (years) 474 49.1 49.95 51.29 50.93 (12.9)
(14.1) (12.1) (14.5) (14.8)
Level of education 452.1) |32 3.6 (1.8) 3.5 3.3 (1.6)
(1.5) (1.7)
Level of income 35(19) |3.8 3.5(1.5) 32 2.9(1.4)
(1.5) (1.6)
Household size 1.86 2.08 2.05(1.2) 2.18 2.04 (1.1)
(0.9) (1.1) (1.2)
Psychographic and behavioral characteristics
Relocation: yes (%) 45 27 33 25 25
Switch electricity contract: yes | 69 12 17 20 16
(%)
Level of climate concern: high |93 89 84 75 64
(%)
Perceived consumer 90 66 69 59 46
effectiveness: agree (%)
Trust in science: disagree (%) 72 45 35 35 40
Support for eco-taxes: agree 72 54 60 46 38
(%)
Awareness of green electricity | 21 14 12 9 5
labels: 2 or more (%)
Estimated price premium for 2.3 1.9 1.9 1.9 1.7
green electricity®
Willingness to pay for 79 53 42 37 21

eco-friendly products: yes (%)

“Average value of response to the question: What is your estimate of the cost of green electricity
compared to conventional electricity? [1: much more expensive (more than 10 %), 2: slightly more
(up to 10 %), 3: same price, 4: slightly cheaper (up to 10 %); 5: much cheaper (more than 10 %)].
The higher the average value, the lower the estimated price for green electricity.

Standard deviations are shown in parentheses.

average household net income of all the clusters (although not significantly differ-
ent than that of Adopters). Worth mentioning here is the fact that while income in
all clusters had a more or less normal distribution, 30 % of Adopters were placed in
the highest and 40 % in the first and second lowest income categories. This finding
should be further explored in future research to generate a better understanding of
the nature of green electricity subscribers.

However, the average income of the Truly Greens segment differed significantly
from the average of the Local Patriots and the Likely Nonadopters. Our results are
therefore in line with those of many other authors (Rowlands et al. 2003; Zarnikau
2003; Gossling et al. 2005; Wiser 2007; Ek and Soderholm 2008; Diaz-Rainey and
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Ashton 2011; Sagebiel et al. 2014) and reinforce the evidence that says that
preferences for green electricity significantly differ across income groups. Among
Adopters, 66 % live alone (i.e., have a smaller household size on average compared
to respondents from other clusters), but no statistically significant differences could
be found compared to Potential Adopters.

With regard to psychographic and behavioral characteristics, segments with a
high preference for electricity mixes sourced from renewable energy could be
characterized by their higher degree of concern for climate-change-related issues.
Decreases in concern for climate change are correlated to decreases in the strength
of preference for green electricity. However, no significant difference could be
found between Adopters and Truly Greens in this regard. Significant differences
were, on the other hand, found with variables that were used to examine sensitivity
to environmental issues. More precisely, Potential Adopters are more likely to
agree that science and technology will solve many environmental problems without
requiring changes in our ways of living than Adopters. In addition, support for
eco-taxes is also significantly higher with Adopters than it is with Local Patriots,
whereas no significant difference could be found among Truly Greens and Price-
Sensitive Greens.

In line with previous research that found that perceived consumer effectiveness
plays a major role in forming pro-environmental behavior, a significant difference
was identified between Potential Adopters and Adopters.

The perceived price level of green electricity (in contrast to conventional
electricity products) differed significantly between Adopters and all other clusters.
Only about 10 % of Adopters but 25 % of the Truly Greens and 43 % of the Likely
Nonadopters believed that the cost of green electricity was 10% or more than
conventional electricity products. Whereas at the beginning of the process of
liberalization of the electricity market in Germany green electricity was typically
sold at a significantly higher price than electricity produced from conventional
energy sources, the price difference has significantly decreased over the last decade.
At the time this research was conducted, the costs of green tariffs in Germany
showed high variability depending on the provider, with some offering cheaper
green electricity than conventional electricity. Our results are therefore in line with
previous research that showed that erroneous perceptions about the price difference
between gray power and green power act to decrease the probability of the adoption
of green electricity (Arkesteijn and Oerlemans 2005). Consumers who have not yet
opted for green electricity may still be implicitly assuming that electricity generated
from renewable energy sources is significantly more costly, even though reality
tells a different story.

Awareness of green electricity labels also differed significantly between
Adopters and two segments of Potential Adopters, the Price-Sensitive Greens and
the Local Patriots. In addition, a weak (but nonetheless significant, at 10 %,
significance level) difference between Adopters and Truly Greens with regard to
the share of respondents who had changed residence within the last 5 years was
found. Targeting consumers in the course of changing residence thus represents an
interesting starting point for green power marketing, but the effectiveness of such a
marketing campaign depends on the targeted segment.
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Finally, the general WTP for eco-friendly products also differed significantly
between Adopters and the three segments of Potential Adopters. This finding
demonstrates that the marketing of premium-priced products has certain limits.

5 Conclusions and Recommendations

Many customers exhibit positive attitudes toward renewable electricity mixes, but
only a small percentage of them have already opted for green electricity tariffs. The
research described in this chapter was designed to reveal the characteristics that
distinguish subscribers of green electricity tariffs from potential green electricity
adopters. Based on the 4968 experimental choices of a representative sample of
414 German consumers, different consumer segments were identified based on their
preferences for different electricity product attributes. Results suggest that the
majority of respondents (80 %) have a clear preference for electricity mixes derived
from renewable energy sources, but only 7 % of them had already translated their
preferences into purchases of green electricity at the time the study was conducted.
Correspondingly, the main goal of the research was to highlight how Adopters
differ from those who show interest in renewables but have not yet subscribed to a
green electricity product (i.e., Potential Adopters).

Demographic variables were found to play a marginal role in explaining the
difference between Adopters and Potential Adopters, which corresponds to earlier
research findings (Kotchen and Moore 2007). Results of this study show, however,
that Adopters can be characterized by their significantly higher average level of
education.

Our results suggest that it is particularly psychographic and behavioral factors
that have great explanatory power when it comes to understanding why consumers
who evince strong preferences for electricity produced from renewable energy
sources do not act according to their preferences by opting to purchase green
power (Fig. 1). For instance, estimates of the price difference between green and
standard electricity tariffs is lower among Adopters than among Potential Adopters.
In addition, Adopters demonstrate a greater awareness of green electricity labels
than other segments, except for Truly Greens. Adopters also change their place of
residence significantly more often than two segments of Potential Adopters and
have more often recently switched their electricity tariffs. Adopters can be further
characterized by their higher level of perceived consumer effectiveness compared
to all other segments of Potential Adopters. Regarding price-related variables,
Adopters, in contrast to the other segments of Potential Adopters, tend to be willing
to pay significantly more for eco-friendly products.

For marketers, these findings indicate a major opportunity. Although the number
of Adopters of green electricity might still be low, reported customer preferences
suggest that there is significant potential for the number of adopters to rise. We can
underline the role of a multitude of factors that could be exploited to convince
consumers to seal the green power deal. Education seems to play a highly influential
role in purchasing decisions and may also make a strong contribution to higher
perceived consumer effectiveness. This highlights the necessity of better
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Socio-demographic characteristics:

+ Level of education \

Green electricity
adoption

Psychographic and behavioral
characteristics:

+ Estimation of the cost of green electricity

+ Awareness of green electricity labels

+ Perceived consumer effectiveness

* Willingness-to-pay for eco-friendly products
* Relocation

Fig. 1 Determinants of green electricity adoption

communication about the actual impacts of opting for green power. Previous
research shows that increasing perceived impact by providing information about
social and private benefits can successfully modify purchasing behavior (Litvine
and Wiistenhagen 2011). Our findings also draw attention to the existence of
inaccurate perceptions about green electricity prices. Respondents were asked
about the likely price premium between conventional and green tariffs. The major-
ity of Potential Adopters estimated a premium of more than 10 %, even though the
green tariffs at the time of conducting the survey did not always exceed prices for
conventionally derived energy on the German market. This indicates that more
accurate marketing communication about the actual price of green electricity could
pay off in terms of increasing the uptake of green energy tariffs. Another interesting
result for marketers is the strong preference of Potential Adopters for domestically
produced electricity. This establishes the potential for the implementation of
national or regionalized energy policies (such as introducing standards that require
a declaration about the origin of the electricity source—although tradeoffs with the
internal EU electricity market need to be considered). The Local Patriots segment
identified in the research places almost the same emphasis on the location of power
generation as it does on the cost of the electricity. Accordingly, advertising the
regional origins of electricity might be particularly fruitful for this segment. The
two segments Price-Sensitive Greens and Truly Greens do not differ with regard to
most variables investigated, so they could be targeted with similar messages;
however, the Price-Sensitive Greens are much more sensitive to increases in the
cost of electricity. Power marketers could respond to these findings by targeting this
segment with lower prices and a slightly lower share of green electricity in the mix.

For policymakers we can highlight that raising the level of perceived consumer
effectiveness and increasing the feeling of being responsible for climate change can
effectively constitute the core of environmental policies. For instance, Truly Greens
might be targeted with awareness- raising campaigns that draw attention to the
importance of taking individual action to safeguard the environment or the respon-
sibility of humans for climate change. Findings show a low awareness of eco- labels
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among electricity consumers, which also represents an opportunity for
policymakers who could elaborate on and further disseminate information about
the different certification schemes that exist on the market.
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Abstract

One of the key challenges in marketing (green) electricity is overcoming cus-
tomer inertia. Recent insights from behavioral economics suggest that in the
context of long-term decision making, this leads to a situation where consumers
do not make the choices that are best for society or, in fact, their own long-term
interest. Nudging consumers to more environmentally friendly decisions by
introducing a green default may be an effective way out of this dilemma. This
chapter reports on marketing research that was done with customers of a Swiss
electric utility ahead of the introduction of a green default, combining eye
tracking, choice tasks, and interviews. We also report on the successful imple-
mentation of the research results, which led to a significant increase in revenues
available for investment in new renewable energy facilities, and discuss
implications for communication, marketing, and organizational dynamics.
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1 Introduction

The energy industry is undergoing fundamental change. The shift from the use of
fossil and nuclear to renewable energy has been evolving over decades due to
stricter climate laws and the political risks of dependence on oil and gas exporters.
Since the nuclear accident in Japan in March 2011, the so-called energy transition
has received enough attention from the public to proceed more decisively. Accord-
ingly, the governments of Germany and Switzerland have decided to phase out
nuclear power.'

For an electric utility company (EUC) this decision represents a major strategic
challenge in the form of a call for fundamental change. So far, EUCs have provided
their customers with an electricity mix consisting of the Swiss average of around
40 % nuclear energy. They are now required to replace this 40 % by investing in
renewable energy and energy efficiency and, where necessary, using natural gas and
electricity imports. Another challenge also presents itself at the other end of the
value chain of an EUC: such renewable electricity must not only be produced and
transported but also sold to customers in the form of appealing products. The case
study described in this chapter highlights what must be considered a decisive step in
the promotion of a more ecologically friendly product and describes how customers
react to changes of the default product. The findings described herein also apply to
the effects of “green defaults” in other industries.

According to a green electricity survey conducted in 2010, 507 of 730 Swiss
EUC:s offered electricity products generated from renewable sources, and around
15 % of customers used these products before the Fukushima accident. Sales of
power products containing renewable energy amounted to 10 % of the total. The
market share of renewable energy has been growing since its initiation in 1998 and
with accelerating speed since 2011. In 2014, already 25 % of residential customers
ordered or were nudged into a renewable energy tariff that was more expensive than
the cheapest option. However, these eco-friendly products consist mainly of hydro-
power. Sales of new renewable energies, such as wind power or solar photovoltaics,
remain below 2 %. If the nuclear phase-out is not to endanger climate protection
targets, sales of new renewable energy must increase significantly. At this point,
many utilities face a contradiction: On the one hand, decisions about the promotion
of renewable energy have been made at the political level, and green energy is,
according to surveys, desired by customers. On the other hand, customers’ initiative
to switch their electricity consumption to renewables remains rather low. What can
companies do in this situation?

"Whereas Germany has decided to phase out all nuclear power plants by 2022, the precise date in
Switzerland is still subject to debate.
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1.1 If the Mountain Won’t Come to Muhammad. . .

... then Muhammad must go to the mountain. In 2006, the Zurich municipal utility
followed this principle by defining a green power product as the standard product
for electricity customers who had not explicitly chosen a different option. Follow-
ing its initiative, a dozen other Swiss utilities were inspired by the idea. Other
utilities, however, shy away from taking this approach, often out of concern that
they will come across to customers as patronizing and risk upsetting them.

The fact that preselection has a major impact on customer behavior is often
illustrated using the example of organ donation. In Austria, the organ donation rate
is 99 %; in Germany, it is 12 %. In Austria, the preselected option is pro donation,
which means that the deceased are generally considered to have accepted that their
organs will be donated in the event of their death, so relatives must actively disagree
if they want to avoid organ donation (an opt-out system). Conversely, Germany
follows an opt-in system. In the literature on consumer behavior, this is referred to
as the decision architecture of a choice situation, where preselection is one of the
most important elements, also known as the default option. American behavioral
economists Richard Thaler and Cass Sunstein refer to this situation as a “nudge,”
which helps customers take wise decisions in complex choice situations (Thaler and
Sunstein 2008).

1.2 Is the Green Default Legitimate?

According to a survey about renewable energies and green power (Hiibner et al.
2012), customer laziness (inertia) is the key obstacle to switching to a different
energy source. One study participant explained:

“That’s called having a completion block. Writing to-do lists that one executes diligently, to
then always transfer a few small items to the next list. And so some things are simply always
pushed ahead. I hate paperwork. For me, it always grows, until I someday sit down and do
it. And then there are a few things that I always put on top of the pile, but they disappear
under the new submissions. So, I think this is actually quite normal. The outrage that I feel
in-between, obviously, is not enough to make me sit down and do it all.” (media profes-
sional interviewed by Hiibner et al. 2012)

The people this description applies to would benefit if their EUC switched their
standard offering to a greener energy mix. Actively coming to a decision and
selecting a new product requires more effort from customers than accepting a
default. According to Sunstein and Reisch (2014), this is one reason why consumers
often accept the default option. Moreover, two further obstacles are mentioned in
the literature when it comes to switching:

e Customers perceive the “standard option” as being the one recommended by
authorities, and they therefore accept it as the correct course of action;
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¢ Psychologists have demonstrated the endowment effect. What one “owns” (the
current option) is automatically of more (subjective) value than what one does
not possess (a potential option).

Besides convenience and price, the free-rider problem is another obstacle to self-
initiating customer changes when it comes to selecting an electricity tariff. Some
customers are not willing to pay more for green energy as long as a majority
consumes the cheaper mix; making the right choice in the wrong system is an
option pursued only by a niche of ecologically concerned consumers (Karsten and
Reisch 2008). Thus, making the sustainable product option the default is, according
to Karsten and Reisch (2008), acceptable if the surcharge to customers is in a
favorable ratio to social benefits of a more environmentally friendly product.

1.3 Examples from Other Industries

There are countless examples of companies steering the everyday decisions of their
customers and employees by means of smart decision architecture—decisions by
customers, as well as decisions by their own employees. An example of the latter
relates to the paper consumption of an American university. When the default
setting for university printers was changed from single- to double-sided, paper
consumption dropped by 44 % (or 4650 trees) (Sunstein and Reisch 2014). This is
an example of an environmentally friendly, cost-saving default change.

Another example comes from the American retirement scheme. Participation in
the 401(k) pension plan is voluntary in the USA. Originally, employees paid into a
company’s own pension fund if they had made an explicit decision to do so. The
result was low participation rates in many pension funds. In the late 1990s, an
increasing number of pension funds adopted the principle of automatic participation
in pension plans (opt out), leading to an immediate increase in participation rates by
35 % (Madrian and Shea 2001).

2 Case Study
2.1 Initial Situation of St. Galler Stadtwerke

In a referendum in November 2010, the population of the city of St. Gallen voted in
favor of phasing out nuclear energy by 2050—a clear mandate for the St. Galler
Stadtwerke (sgsw), which until then had been providing their customers with a
default mix (Basispower) consisting of around 50 % nuclear power, 40 % hydro-
power, 8 % electricity from waste incineration, 1% fossil fuels, and 1% new
renewables. In addition, all electricity customers were offered the opportunity to
choose their preferred mix of hydropower, wind, and solar (Fig. 1).
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Annual consumption of | < 48 MWh > 48 MWh > 1,000 MWh
_ customer < 1,000 MWh
Q} High Tariff (7 am-8 pm) | 10.7 Rp./kWh 8.9 Rp./kWh 8.3 Rp./kWh
S Low Tariff (8 pm-7 am) 7.0 Rp./kWh 6.3 Rp./kWh 5.8 Rp./kWh
basispower
B R Price Market Share
Surcharge # customers Sales [MWh]
over
_ basispower
l/i) Hydropower 2.0 Rp./kWh 7% 7%
aguapower
@ - Wind 70Rp/KWh | 0.2% 0.06%
R
windpower
= . e "Solar Photovoltaics 750 Rp/kWh | 4.7% 0.04%
solarpower

Fig. 1 sgsw electricity product range in 2011 (before default change)

Facts about St. Galler Stadtwerke

* Municipal utility,100 % owned by the city of St. Gallen;

 Supplier and distribution grid operator for electricity, gas, heat, and water;

» Currently investing in fiber-optic telecommunications network;

» 260 employees, operating revenue of 204 million CHF, 503 GWh electric-
ity sales, 58 million CHF investments (2015);

» Shareholder of SN Energie AG, together with six other regional energy
supply companies operating hydropower plants, and holding shares in
Swiss and French nuclear power plants;

» Public referendum in city of St. Gallen on 28 November 2010: 60 %
majority in favor of nuclear phase-out by 2050 (assuming supply security
guaranteed).

After the referendum, Peter Graf, head of Energy and Marketing at sgsw, faced
the question of how to transform the will of the people into a new product range.
One solution was to expand the marketing of existing renewable energy offerings.
Various attempts have been made to do this since the launch of green power
products in 2000, from postal mail to telephone sales, but without a satisfactory
level of cost efficiency.

The other approach was to replace the existing standard product with a greener
power product. But would this be demanding too much from customers, and would
selling a more expensive product turn out to be a counterproductive strategy in an
electricity market that was soon to be liberalized also for retail customers?
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2.2 Referendum in 2010, Research Project in 2011

Shortly after the referendum in November 2010, sgsw was approached by the
University of St. Gallen offering to collaborate in a research project to investigate
the acceptance of so-called green defaults. The study was designed with the
following objectives in mind:

¢ To find out what customers specifically look at when browsing flyers or the
Internet for power products;

e to test whether a default would be accepted, even if it was not the cheapest
product available.

2.2.1 Eye Tracking: Identifying Customer Requirements

To investigate what customers look for with electricity products (mix, price, label,
endorsement by sgsw), an eye-tracking study was conducted. Using this research
method, participants sit in front of a computer viewing an image—in this case a
Website displaying power products—while a camera below the computer (the eye
tracker) tracks the viewer’s eye movements (see box for more information about the
methodology). At the beginning of an eye-tracking session, participants were
instructed as follows:

Imagine you want to order a new electricity tariff. Below, one after another, you will be
shown various advertisements, each with four power products. Take your time and decide
which of the four products you prefer. Once you have made your choice, please use the left
mouse button to click on one of the four selection boxes to confirm your choice.

The subjects were shown nine websites with (hypothetical) sgsw power products
on display. In Fig. 2 (first column), three of the nine websites are presented. The
presentation of the price and preselection (default) varied in each case. The default
was illustrated in three different ways:

* The preselected option was ticked in advance,

e The preselected option and the policy-endorsed power option matched,

» The policy endorsement supported a more ecological option than the preselected
option.

Additionally, the effect of different ways to present energy costs was examined.
The cost of electricity tariffs was

« Not mentioned,

¢ Expressed in Swiss Centimes (Rp.) per kilowatt hour,

¢ Expressed in Swiss Francs per month, based on the average paid by a St. Gallen
household.
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The description of the energy mix of the four power products was kept the same
for all nine images; each of the nine dummy webpages showed

e A “gray power” mix with nuclear energy, coal, and energy from unknown
sources (“Budget Power”);

e One with hydro, other renewables, and natural gas (“St. Gallen Power”);

e A purely renewable product (“St. Gallen Power Plus”); and

e A premium renewable product with only hydropwoer, solar power, waste incin-
eration, and geothermal energy (“St. Gallen Power Premium”).

To validate the results of the eye-tracking study, participants also filled out a
questionnaire about renewable energy. The study duration for each participant was
30-45 min. In May 2011, 66 sgsw customers participated in the study, 58 of whom
were deemed valid for inclusion in the eye-tracking analysis. Selection of
participants was carried out using quota sampling so that the sample was represen-
tative for the St. Gallen population in terms of age and gender.
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Eye Tracking as a Method of Market Research

Eye tracking is a research method used to measure individuals’ visual behav-
ior. Using eye tracking (recording), the researcher can determine what
elements of a visual stimulus, such as an advertisement, capture the attention
of the viewer and what the consumer is reflecting on (the so-called eye-mind
hypothesis). Thus, eye tracking makes it possible to assess which elements of
a promotional stimulus are being observed (in our case, energy mix, price,
default system, design), for how long, and what role they play in decision
making (Djamasbi et al. 2008, p. 308f.; Poole and Ball, 2005, p. 3f).

2.2.2 Results of Research Project

Based on the recorded eye movements, the study was able to show what St. Gallen’s
electricity customers pay attention to when observing a description of electricity
tariffs. All eye movements of each participant were recorded, and the individual-
level information was condensed into a so-called heat map. The darker a spot on the
heat map, the longer this spot was looked at on average (Fig. 2, column 2).

Result 1 Electricity Mix and Price Are Considered the Longest
In Fig. 2, column 2, it can be seen from the heat maps that

« The least ecological electricity tariff itself received almost no attention, even
though it was cheaper than the default option;

e The description of the electricity mix and the price were looked at for the
longest;

¢ The preselected option received less attention than the option with a policy
endorsement.

Result 2 Policy Endorsement Has a Greater Influence Than Ticking a Preselected
Option

Figure 2, column 3, illustrates the choices of the 58 participants. (Since the effect
of the default is of interest here, differences due to price presentation are not
discussed further.)

In row 1 (preselection only), the majority opted for the product that was slightly
more expensive than the default option. The product that was cheaper than the
default option was virtually neglected. One participant who consistently chose the
cheapest product explained his choice using the aforementioned free-rider attitude:
he would not pay more for electricity from renewable sources as long as some other
customers would not do so either.
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In Fig. 2, row 2, a policy endorsement supporting the second cheapest item was
added to the ticked preselection option, which was then selected more frequently
than in the setting without the policy endorsement.

In the version with the preselection option for St. Gallen Power and a policy
endorsement for the more expensive St. Gallen Power Plus (row 3), the majority of
choices were guided by the policy endorsement, not the ticked preselection option.

In summary, use of a ticked preselection option seldom results in the selection of
a less ecological product, but in many cases, the product selected is of higher
ecological value than the option preselected with a tick. However, the policy
endorsement had an even greater impact on tariff choice: some study participants
switched their choice from St. Gallen Power to St. Gallen Power Plus if the policy
endorsement supported the latter. However, the policy endorsement also acted in
the opposite direction: some participants who had chosen St. Gallen Power Plus
without reading a policy endorsement switched their choice to the less environmen-
tally friendly St. Gallen Power when this was the policy endorsement.

Result 3 Preselection, Not Paternalism

In the questionnaire following the eye-tracking experiment, participants were
asked to reflect on their attitude toward electricity tariffs and choice behavior.
Table 1 shows that only 4 out of 66 respondents would feel patronized if the
standard mix was an eco-product. The majority of respondents rated the green
default as a good or very good idea. No one feared having a supply problem
following a switch to green electricity as the standard mix.

2.3 Implementation in 2012

In May 2011, Federal Councilor Leuthard communicated about the nuclear phase-
out at the national level. It was clear at that time that the vote of November 2010 by
the city of St. Gallen was not an outlier but an important proof of public support for
sgsw to play a leading role in the energy transition. Simultaneously with the
development of the new marketing concept, sgsw specified how to generate more
renewable energy and feed it into the grid. The case illustrates that a true change of
default involves not only the marketing department but also the supply side of
an EUC.

Following presentation of the results of the eye-tracking study in June 2011,
sgsw’s concern that customers would feel patronized by a green default was
empirically refuted and the joint research project of the University of St. Gallen
and sgsw was completed.

In January 2012, the tariff change was implemented and four new products were
created. All customers were informed that from now on they would receive the new
St. Gallen Power Basic product unless they actively chose another product (former
green electricity customers continued to receive a higher-quality product).



118 S. Chassot et al.

Table 1 Acceptance of green defaults (frequency of answers)

If the standard mix were affordable green electricity, not the current base power option, which of
the following statements would most closely describe your opinion?

I would like it very much 13

I would like it because many people would otherwise take no action about changing their | 42
energy mix, even if they were open to it

The change would be acceptable because there would still be the oportunity to opt for a 7
different mix later
I feel patronized by the preselection option 4

S

There would be a supply problem if everyone chose to accept the preselection option

To prepare sgsw customers for their new electricity product, an extensive
communication campaign was implemented in the city of St. Gallen by the end of
2011. Details about the revision of the tariff and product were communicated via
posters, brochures, a dedicated website, newspaper advertisements, personal
mailings, and at the movies.

24 Customer Feedback and Financial Implications

At the St. Gallen Forum for Management of Renewable Energies in March 2012,
Peter Graf reported on customer responses regarding the default change. While
there were some negative reactions, which were partly political (“The energy
transition must be brought about politically and globally!” or “Nuclear power
phase-out, no thanks”) or specifically directed at the presentation of the new
products and details of the communications of sgsw (“exactly why the product is
more expensive is not clear”), the majority of customers responded positively to the
switch, as illustrated by comments like “Congratulations on this initiative, I am
happy with it,” as well as specific feedback about the related brochures and the
forms of communication (“It’s great that each and every person is able to decide
which electricity source they will support!™).

Quantitative customer response confirmed the results of the study carried out
by the University of St. Gallen: The vast majority accepted the new default.
Among residential customers, only 10% switched back to the cheaper
“nuclear power mix” (Fig. 3), whereas a larger share of the generally more
price-sensitive corporate customers opted to switch back. Across all customer
segments, the nuclear power mix accounted for 43 % of all electricity sold
following the introduction of the new product range, while the new default
product, St. Gallen Power Basic, accounts for 42 %, St. Gallen Power Eco
13 %, and St. Gallen Power Eco Plus 2 %.
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Fig. 3 Market share of new St.Gallen Power
electricity products after NUC'S:;', Power EC‘;;"“S
default change (number of - ?
10% St.Gallen Power Eco

customers, residential,
consuming less than
48 MWh p.a., March 2012)

15%

St.Gallen Power
Basic
72%

The price increase for the new default of roughly 1 Rp./kWh resulted in

additional revenues of around 4 million CHF per year. sgsw uses this additional
income to invest in renewable power generation, in particular in photovoltaics and
wind power.

3

Conclusion

The example shows:

When implementing a tariff revision, details matter. Careful planning of the
product design in terms of product name, price display, colors, and mix is
worthwhile;

Widespread communication of easy-to-understand information about any pro-
posed changes is crucial to avoid negative customer reactions—and increasing
the enthusiasm of other customer segments about changes;

After years of marketing efforts, sgsw was able to increase its share of green
electricity customers from zero to more than 10 %. But by means of the default
change, an additional 80 % of private customers were brought on board. Thus, a
new default is much more effective at enhancing the diffusion of renewable
electricity than incremental changes to the status quo.

Close cooperation between energy procurement, distribution networks, and

marketing is also a prerequisite for success. Accordingly, launching a new product
range is not just a marketing exercise but an issue of organizational development
for EUCs.

sgsw’s new default product still contains 30 % nuclear power, which will be

replaced by renewable energy sources over the coming years—using sgsw’s own
production facilities as much as possible. The road to completely withdrawing from
nuclear energy is long, but the end should be reached by 2035, according to the
energy concept of the city of St. Gallen.
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The same applies to the entire Swiss energy landscape. Some utilities are well
advanced when it comes to implementing a new, forward-looking energy strategy,
while others face a more difficult situation from the start or doubt the long-term
viability of current political developments. The example of sgsw shows that it may
well be worthwhile striving to overcome existing doubts by proactively
participating in the fundamental changes in the Swiss energy industry and
employing competences that have been built up over decades.

From a customer perspective, the introduction of the green default solves two
problems at once: If every customer gets a green power product by default, EUCs
have the answer to the free-rider argument, while customers, in return, have one less
task to transfer from one to-do list to another. The St. Gallen case study shows how
differences between changing customer preferences and a traditional product range
can be aligned by redefining the standard offer. sgsw’s example shows that
implementing a green default can create positive organizational dynamics vis-a-vis
both internal and external stakeholders.
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Abstract

* What green energy labels are of current significance in Germany’s voluntary
green power market and how do they differ from one another?

* What is the environmental co-benefit of a green power product, and what role
does this play when marketing the product?

 What is the difference between a generation certification and product
certification?

This chapter answers these and other questions relating to green power certifi-
cation and provides an overview of the certificates currently available. The
different approaches to certification are set out in a structured manner and their
key features clearly summarized. The chapter explains the purpose of each
certificate, describes the relevant issuing and certifying bodies, and details the
requirements that the certificate holder or their products must meet. Particular
focus is placed on assessing the marketability of the individual certificates in terms
of the brand awareness of a specific label and its environmental requirements.

The chapter also identifies current challenges in the German green power
market, introduces some of the new green power concepts, and assesses them in
terms of feasibility. The range of mechanisms covered by these new concepts
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includes retiring carbon credits, the specific demands on system integration
when dealing with fluctuating renewable energy sources, and the marketing of
locally generated green power.

The chapter concludes with an outlook on the immediate future of green
power certification schemes.

Keywords
Green power ¢ Green electricity « Guarantee of origin ¢ Certificate » Label

1 Introduction

The focus of this chapter is on certificates for retail products in the field of
renewable energy, such as green power or green gas, as well as their generation.
These certificates can, for example, take the form of quality labels, which are
narrowly defined according to the RAL definition of word or design marks (RAL
2014), or of product standards, which are awarded, for example, by the TUV
companies in Germany and which use the logo of the certifying organization.
Guarantees of origin (GOs) are also included in the considerations.

With the exception of the latter case, the certificates have in common that they
define specific criteria in the form of requirements concerning quality and condi-
tion. Product providers must demonstrate that these requirements are met by the
products if they want to obtain the relevant certificate. These requirements need not
only apply to the concrete product but can also deal with its production or parts of
the preceding value chain.

The certificates also share the commonality of being used as a quality seal and
therefore fulfill two basic functions, which differ in relevance for the involved
market participants (Manta 2012):

— For prospective customers, certificates serve as a source of information
concerning the quality of a specific product: the requirements defined for the
certificate assign specific attributes to the electricity and gas products, which are
homogeneous products (commodities) in principle. This leads to differentiation
and allows prospective customers to select product specifications based on their
personal preferences. At the same time, the certificate provides credible proof of
the specific attributes that are important to customers.

— Producers and suppliers use them as a marketing tool in the context of their
marketing strategies: from the supplier perspective, gas and electricity
products—which in their basic form are commodities and can only compete
on the basis of price—obtain specific attributes through certification that are
relevant for marketing.
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The aim of this chapter is to provide a structured discussion of the various
approaches to certification and to summarize the defining features. Each certificate
considered will be analyzed with regard to the following aspects:

— Aim of certificate

— Requirements

— Provider and certification agent
— Target audience

— Assessment of marketability

The chapter initially addresses production and product certification. All
certificates reviewed can be categorized under these two headings. Next, current
challenges and possible solutions are discussed. The certificates discussed in this
chapter are used in the German market, one of the leading markets for renewable
energy.

1.1 Additional Ecological Benefit

The description of the certificates specifically focuses on the additional ecological
benefit. As it turns out, this aspect is of particular importance concerning the
differentiation and assessment of the renewable energy certificates. In what follows,
the term additional ecological benefit captures all ecological contributions that are
generated by the certified product and that exceed the requirement of purely
renewable production. In general, this contribution is provided by the criterion of
“additionality,” which is understood as the provision of new facilities for the
generation of renewable energy that are not compensated based on the relevant
regime of government subsidies (Renewable Energy Act, Erneuerbare-Energien-
Gesetz, EEG) (EnergieVision 2014a). Such an additional ecological benefit can also
be demonstrated with other contributions, which will be discussed in more detail
later in the chapter.

1.2 Marketability

When assessing the marketability of renewable energy certificates it must be kept in
mind that the awareness level of end customers' is partially still very limited. In
particular, those certificates on the market for green power that call for increased
ecological demands on products and manufacturing are still not known to many
electricity customers. According to a survey by DIW econ (2012) only every tenth
respondent is familiar with quality labels for green power such as the ok-power
label or the green power label. And even a large share of the consumers of green

"The business-to-business segment is not considered here.
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power are not familiar with the labels for it: only every fourth respondent indicated
knowing about the certificates. The green power certificates of the TUV
corporations, in contrast, are much better known, even though they differ substan-
tially with regard to their criteria. A third of participant say they have already heard
about TUV seals for green power, and among those who consume green power, half
of the survey participants are familiar with them (DIW econ 2012).

While this is certainly explained in part by the popularity of the institution
TUV,2 it also shows that the demands of the labels, such as ecological criteria,
type of GO, or green power models, are not the only influence on the degree of
familiarity. Instead, labels are only one of several attributes of green power used by
customers who must make a decision in favor or against a product. Among all the
attributes of green power considered by DIW econ, the feature “presence of quality
label” triggers the smallest willingness to pay among customers. More important
for the participants were the regional base of the utility as well as the fact that it
exclusively offers green power. Nonetheless, the study shows a statistically signifi-
cant willingness among customers to pay an extra fee between 1 and 2 Eurocent per
kilowatt-hour for certified green power products (DIW econ 2012).

The importance of the quality labels should therefore not be neglected from a
marketing perspective. A look at comparable markets, where customers’ ecological
lifestyle serves as the primary parameter, underscores the importance of product
certificates. Janssen and Hamm (2011), for example, show that customers’ willing-
ness to pay increases significantly in line with the demands of the labels used in the
organic food sector once these labels have achieved a relevant degree of promi-
nence. And the survey cited earlier also allows the conclusion that the relevance of
ecological demands goes up for customers as their familiarity with the specific
certificates increases (DIW econ 2012).

It can thus be concluded that both the ecological demands of the certificates and
their familiarity are the key variables influencing their marketability. For that
reason, the marketing value of the certificates described in this chapter was assessed
along these two dimensions, as shown in Fig. 1.

As an example, the fictitious label A in the graph would be given a high
marketability value since it combines a high degree of familiarity with strict
ecological criteria.

Label B is also very familiar but only requires basic criteria with regard to the
ecological demands. Its marketability value is thus only average, but it could be
increased by tightening the ecological criteria.

Label C also only refers to fundamental ecological criteria in its basic version
but offers different specifications, which can be selected by the customer. Since the
label is not well known, its marketability, depending on the specification chosen,
falls between low and medium.

>The “Technischer Uberwachungsverein TUV” (Technical Supervisory Association) is a leading
technical service company in Germany, well known in Germany for providing (prescribed)
periodical car inspection services.
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Fig. 1 Dimensions of
marketability

Label A

Label C
basic

Ecological demands

Degree of familiarity

In this manner, it was possible to position all certificates considered concerning
their marketability. This positioning reveals information about possible actions
needed to positively influence the marketing potential.

If a certificate could not be assessed, this was noted in the text.

2 Certification of Green Power Generation

The certificates discussed in what follows only relate to the electricity generation
process. They either fulfill the obligation with regard to the GO in line with EU
Directive 2009/28/EG or serve as the basis for product certificates, which are
discussed in the following chapter. Unlike the labels discussed in the following
chapter, these certificates cannot be categorized as business-to-customer quality
labels. Nonetheless, they can be used in a similar fashion when marketing products
for the end user. This requires an appropriate positioning in the context of
marketing.

From the perspective of the producer, two types of certificates can be distin-
guished in the green power market: GOs in the sense of Directive 2009/28/EC and
freely developed generation certificates.

GOs attest to the producers of electricity from regenerative sources where and in
what manner the electricity was generated. In Germany, GOs are only awarded for
electricity that is not remunerated in the context of the EEG, but sold explicitly as
renewable energy. In this process, the GO assures that the ecological attributes of
the electrical power cannot be used more than once in the marketing process. They
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are invalidated for labeling purposes following a sale (UBA 2013c). GOs can be
traded (a) jointly with or (b) separately from an actual electricity delivery. In case a,
the dealer buys the corresponding volume of regenerative electricity from the plant
operator in addition to the GO. In case b, he purchases the GO from a supplier and a
corresponding volume of electricity from another source and sells the combination
as green power to end customers.

Green power products on the voluntary green power market in Germany are based
primarily on quantities of green power that are produced in other European countries
and are traded in the form of GOs. For that reason, such products are highly
marketable in the business-to-business segment. For end customers, GOs only play
an indirect role, since those customers base their buying decisions not on the certifi-
cate but on the relevant attributes of the specific green power product being offered.

An assessment of the marketing perspectives just described is still of interest.
Providers always have the option to explicitly mention GOs in the context of their
product marketing, even though this may not be their original purpose.

GOs constitute the most basic criterion for green power: regenerative generation
without a demand for any additional ecological benefit (Sect. 3.1). For that reason
and due to the very low degree of familiarity, the marketing value from the
perspective of the end customer must be considered as low. This assessment does
not hold for the production certificates by TUV Siid, since these are not original
GOs in the sense of Directive 2009/28/EC. They were created by TUV Siid as the
foundation for the marketing of the corresponding product certificates developed by
TUV Siid and must therefore be considered separately (Sect. 2.1.2).

2.1 Guarantee of Origin”

2.1.1 Purpose and Requirement of Certificate
GOs are traded in the European Energy Certificate System (EECS). A GO states that
1 MW-h of regenerative energy was produced and fed into the grid. Since GOs on the
basis of Directive 2009/28/EG only serve to label electrical power, they are not
quality certifications in the proper meaning of the term (UBA 2013a). The informa-
tion contained is limited to specific identification data for the production site, the
amount of energy, possibly information concerning subsidies received as well as the
issue date, issuing country, and identification number of the certificate (UBA 2013b).
In some European countries it is possible to supplement the GO with a note about
the fulfillment of labeling criteria if a provider of a green power label is registered with
the Association of Issuing Bodies (AIB) as an Independent Criteria Scheme (ICS).
The introduction of the EECS, the GO registry, and the corresponding trading with
GOs is based on the implementation of EU Directives 2001/77/EG and 2009/28/EG.
The EECS thus became mandatory and is a form of legal regulation (AIB 2014b). Since
the start of the GO registry at the Federal Environmental Agency on 1 January 2013,
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every electricity company in Germany that sells green power to its customers is required
to use GOs in the context of labeling electricity (European Energy Exchange 2013a).”

Since June 2013, GOs have been offered for trading at the European Energy
Exchange (EEX). Traded are GOs from water power of the Scandinavian region
(Norway, Sweden, Finland, and Denmark) and the alpine region (Switzerland,
Austria, and Germany), as well as GOs for wind power from the North Sea region
(Germany, Denmark, the Netherlands, and Belgium) (European Energy Exchange
2013b).

2.1.2 Provider/Certification Agent

GOs are managed and issued by the responsible bodies in the respective countries,
the so-called issuing bodies. The European institutions that manage a registry of
GOs are organized in the AIB. This nonprofit society domiciled in Belgium has also
developed the rules for the EECS and provides the registries with the so-called hub
as an electronic interface. This electronic interface makes it possible to transfer
GOs across countries (AIB 2014c). Since 2013, Germany has also operated a
national GO registry, housed by the Federal Environmental Agency, and has
participated in the system as a user of the hub. However, it is not a member of
the AIB (UBA 2014).

2.2  Erzeugung EE (TUV Siid Industrie Service GmbH)

2.2.1 Aim of Certificate

With its own standard, CMS 83, TUV Siid certifies the generation of electricity
from renewable energy sources (Erzeugung EE). The certificates can be used as the
basis for issuing country-specific GOs that conform to EU regulations, but they
mainly serve as the basis for the proprietary product certificates of TUV Siid
(Sect. 3.1.3).

The certification always references concrete sources of energy generation and
guarantees to the buyer that the electrical power is generated from renewable
sources of energy. The electrical energy generated is usually purchased by
intermediaries, but also directly by major consumers. The optional additional
modules Erzeugung EE+ and Erzeugung EEneu furthermore certify that additional
requirements are met with regard to the simultaneity of consumption and the
generation of the renewable energy as well as the age of the facility (TUV Siid
2013a).

3The EECS has almost completely replaced the outdated Renewable Energy Certificate System
(RECS). Across Europe only five countries continue to accept RECS certificates during a transi-
tion period. As the German registry of GOs is coming into effect, it is no longer possible to use
RECS certificates in Germany.



130 U. Leprich et al.

2.2.2 Requirements

The standard Erzeugung EE is broken down into general, specific and optional
requirements. The general requirements relate to the alignment of the corporate
policy with the goal of climate protection, a correct communication of the certifi-
cation, and the organization needed to supply all required information and docu-
mentation. Key elements of the specific requirements include the clear traceability
of the regenerative energy source and the registration of the certified quantity of
electricity based on the net principle. It is given by the net production provided to
the grid minus the self-consumption, which was obtained externally, the pumping
work of pumped-storage power plants, and all long-term delivery obligations,
which explicitly call for delivery from or for the certified power plants (such as
compensation in kind/restitution/servitude and deliveries from concessions) (TUV
Siid 2013a).

Optional requirements are defined for the assurance of promises of production
and performance (module Erzeugung EE+) as well as the proof of a new installa-
tion (module Erzeugung EEneu). As a consequence, the recipient of the certificate
must be in a position to always satisfy a predefined schedule with the certified pool
of installations or to demonstrate that the production capacities are new installations
in the sense of the standards of TUV Siid. Both optional modules allow the delivery
of the certified electrical energy in the form of tradable certificates (TUV Siid
2013a).

2.2.3 Provider/Certification Agent

The certification agent klima und energie of TUV Siid Industrie Service GmbH is in
charge of the certification. The recipient of the certificate names an audit represen-
tative, who provides the necessary information.

2.2.4 Target Audience and Marketability

The certification of generation based on the TUV Siid standard plays a major role,
especially in connection with the optional additional modules for demonstrating the
origin of the green power product certificate EEQ/ and EE02 of TUV Siid
(Sect. 3.1.3).

Assuming that all TUV Siid product certificates are based on the certification of
generation presented here, according to the Green Power Survey 2013 of the journal
Energie & Management® that currently approximately 12% of all providers of
green power use Erzeugung EE.

“The results of the survey reflect only a portion of the entire market for green power. Of
824 suppliers contacted, 261 companies provided data. A total of around 470 different rates for
green power were analyzed in the survey. Based on the assessment of the editors of Energie &
Management, these data still represent the most important participants in the market for green
power (Energie & Management 2013).
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3 Certification of Green Power Products

While the previous chapter focused on the certification of energy generation, this
chapter deals with certificates for green power products sold on the market.

All certificates described in what follows—also called green power labels—are
based on the green power models established by the green power industry. They
describe different ways to provide additional incentives for the expansion of
capacities to generate renewable energy that go beyond the EEG. A description
of the models that are currently available on the market can be found in the info box
“Green power models.”

The criteria covered by a green power label are not necessarily the only ones that
the electricity product possesses. Several utilities offer green power products for
which they define their own criteria in addition to the ecological requirements of the
label used. These self-imposed standards are expected to enhance the ecological
effect of products (e.g. Greenpeace Energy 2012).

In addition, all green power certificates—with the exception of the label Griiner
Strom—allow the providers to select among different levels of rigor in line with
their individual aspirations. In particular, the two TUV corporations allow a large
degree of choice. This freedom to choose, which is convenient to the provider, also
implies that a single label can represent different ecological quality claims. Thus
customers cannot simply assume that two green power offerings with the same
green power label will necessarily fulfill the same requirements. As a consequence,
their active involvement is required to arrive at an informed decision.

Table 1 provides a comprehensive overview of the green power labels analyzed.

Table 1 Overview of product certificates in the field of green power

Assessment
Certifying Green power Degree of | Ecological of
Certificate | agent model familiarity | requirements | marketability
Griiner Griiner Strom Fund model Low High Medium
Strom Label e.V. with provider
label component
ok-power | EnergieVision | Depending on Low High Medium
label e.V. specification
+independent provider, fund,
auditors or initiation
model
Produkt TOUV Siid Fund model High Medium to Medium to
EEO1/ Industrie with provider (TOV) high high
EE02 Service GmbH | component/
provider model
with fund
component
Gepriifter | TUV Nord Depending on High Low to high | Medium to
Okostrom | Cert GmbH specification (TUV) high

provider model
and fund model
with provider
component
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Green Power Models

1. Provider model
On the basis of the provider model, a provider of green power
guarantees to its customers the provision of electricity from regenerative
production. A widely used version of the provider model states that a
specified portion of the electricity delivered must be from new plants.
Normally this covers plants that are not older than 6 years. This is intended
to provide an incentive to investors and operators of renewable energy
plants to expand the production capacities for renewable energy (IZES
2014b). Since the physical delivery of a specific quantity of green power to
customers via the public network is technically impossible, the utility
needs to prove that it has sufficient ownership rights in green power
attributes (Oko-Institut 2007). This proof relies on the rules for the label-
ing of electrical power based on GOs, which can be traded and exchanged
independently of the physical delivery of electricity quantities
(EU-Directive 2009/28/EG).
2. Fund model
The fund model charges a specific premium on the price for the end
user. The margins obtained in this manner are collected in a fund that is
used for investments in new regenerative production facilities that cannot
be operated profitably under the EEG (Hamburg Institut Consulting 2013).
Electricity delivered on the basis of the fund model does not have to be
based on physical or accounting-based (per certificate of origin) renewable
energy production. If electricity from renewable sources is delivered, this
is considered to be a combination of the fund model and the provider
model (Oko-Institut 2007).
3. Initiation model
In the case of electricity delivery on the basis of the initiation model,
suppliers provide their customers with electricity that is—as in the case of
the fund model—not necessarily based on regenerative production. The
additional ecological benefit is supposed to be derived from the specific
activity of the utility in initiating plants based on renewable generation.
The use of existing means of refinancing such as the EEG is allowed. This
is supposed to bridge the gap between government-supported renewable
energy and the voluntary green power market (IZES 2014b). Additional
requirements can be included with the help of green power labels. As an
example, utilities that want to be certified according to the criteria of the
ok-power label must demonstrate that 60 % of the quantities of electricity
delivered are generated in a regenerative fashion from plants that were
self-initiated and provided to the grid (Oko-Institut 2014).
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3.1 Griiner Strom Label (Griiner Strom Label e.V.)

3.1.1 Aim of Certificate

The Griiner Strom Label e.V. (GSL e.V.) certifies green power products on the
basis of the fund model with a provider component. Products that are to be certified
according to the criteria of GSL e.V. are required to contain defined quantities of
renewable energies. In addition, a specified amount is channeled toward the setup of
regenerative facilities or measures to increase energy efficiency and infrastructure
measures aimed at systems integration of renewable energy (Griiner Strom Label
2014a).

3.1.2 Requirements

At the moment one certificate is offered, the Griiner Strom Label Gold (GSL Gold).
In addition to different requirements for the supplying companies, the following
fundamental demands must be met by the electricity product in question (Griiner
Strom Label 2012a):

Exclusive provision of regenerative electricity as well as the investment of a specified
amount in projects in the field of renewable energy.

The certificates only allow the combined delivery of electricity. Not accepted are
products where the source of the GO and the source of the physical delivery differ.
To obtain a certification, the offering company needs to provide GSL e.V. with the
required information, which is then validated by GSL e.V. If the criteria are met, the
label is awarded for the remainder of the certification period (Griiner Strom Label
2014b). Upon completion of the first period and subsequently every other year,
documents forming the basis of an evaluation by an independent scientific institute
need to be submitted. In the next step, GSL e.V. makes a decision about the renewal
of the certification (Griiner Strom Label 2014c).

3.1.3 Provider/Certification Agent

GSL e.V. is supported by seven nonprofit organizations, including the European
Association for Renewable Energy (Eurosolar), three environmental organizations
(Bund fiir Umwelt- und Naturschutz BUND, Naturschutzbund Germany NABU,
Deutscher Naturschutzring DNR), a consumer advocacy group (Verbraucher Ini-
tiative), and the German chapter of International Physicians for the Prevention of
Nuclear War/ Physicians for Social Responsibility and Responsibility for Peace and
Sustainability, an initiative of scientists in the natural sciences.

3.1.4 Target Audience and Marketability

Among German customers of green power, the Griiner Strom Label has a high
degree of familiarity and popularity. Based on the Green Power Survey 2013,
approximately 29 % of all green power providers include the Griiner Strom Label
in their offering (Energie & Management 2013). Outside of this group, the label
is known only to a few electricity customers (DIW econ 2012). This, combined
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with the strict ecological requirements, leads to an assessment of medium
marketability.

3.2 Ok-power Label (EnergieVision e.V.)

3.2.1 Aim of Certificate

According to the information provided by EnergieVision e.V., the ok-power label
aims at transparency and consumer protection in the market for green power. The
aim of the criteria is to give the assurance that all green power offerings that carry
the label provide a guaranteed benefit to the environment. This is to be accom-
plished specifically via the contractually agreed provision of electricity from
renewable sources and a contribution to the expansion of electricity generation
from renewable energy (EnergieVision 2014a).

3.2.2 Requirements

In the opinion of EnergieVision e.V., the contractually agreed provision of green
power without an expansion of electricity generation from renewable energies is
not sufficient to provide a benefit to the environment. For that reason, additional
criteria were defined for the ok-power label, and two of them are highlighted as the
decisive elements. The first element is the demand to minimize the negative
ecological consequences of the production facilities, for example by providing
fish ladders for hydropower plants. The second element is the independent valida-
tion of the information provided by the electricity companies during the course of
the certification as well as the correct information of the customers concerning their
products.

The certification can be implemented for all three relevant types of green power
models (Sect. 3.1). For each model, specific requirements are in place, for example
concerning the type and age structure of the production facilities in the provider
model (EnergieVision 2014a).

3.2.3 Provider/Certification Agent

The ok-power label is awarded by the association EnergieVision e.V. The associa-
tion is supported jointly by Verbraucherzentrale Nordrhein-Westfalen (a consumer
advocacy group) and the Oko-Institut (an institute for ecological research). The
certification process mainly consists of five steps. Following an assessment of the
suitability of the green power offering on the basis of the criteria of the label, a
contract is concluded between the provider of the green power and EnergieVision
e.V. In the next step, an independent expert is tasked with thoroughly assessing the
green power offering and making sure it aligns with the criteria. The certificate of
the assessor is submitted to EnergieVision e.V. and checked again. The information
is reviewed again at the end of the calendar year (EnergieVision 2014b).
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3.2.4 Target Audience and Marketability

The certification ok-power specifically targets all suppliers of green power that
utilize one of the three business models—initiation model, provider model, and
fund model. Just like the Griiner Strom label, the ok-power label is very well known
in the green power arena, and 32 % of all suppliers of green power offer products
that carry the label (Energie & Management 2013). As in the case of the label
Griiner Strom this degree of popularity does not carry over to the majority of
electricity customers. In light of the demanding ecological requirements, the mar-
ketability is thus again assessed as medium.

3.3  Produkt EEO1/EE02 (TUV Siid Industrie Service GmbH)

3.3.1 Aim of the Certificate

TUV Siid currently certifies green power products with its proprietary standard
CMS 80 in two versions: Produkt EEQI (provider model with optional fund model
component) and Produkt EE02 (fund model with a provider model component).
Both product certifications aim at supporting the maintenance and expansion of
renewable energy sources through the commitment of all certified producers to
climate protection and an expansion of renewable energy. With the motive of
unburdening transregional transport lines, both certifications allow the addition of
the optional module “regional focus,” which certifies minimum shares of regional
and renewable energy generation.

3.3.2 Requirements

In two separate criteria lists (EE0I, EE02) TUV Siid outlines the requirements for
the certification of the green power product. The criteria lists are structured
according to general requirements (corporate policy, communication, and organi-
zation), specific requirements, and the optional additional module “regional focus.”
Both certificates (EE0O! and EEQ2) contain the requirement that the green power
must be based fully on renewable energy sources and can be traced back to uniquely
identifiable sources. With its introduction, the proof of the electricity source must
be based on the GO register. A minimum of two thirds of the possible positive price
difference of the green power product not justified by additional costs of including
renewable energy must be directed at advancing climate protection. If the “regional
focus” module is selected, a minimum share from regional electricity sources of
60 % of annual consumption must be satisfied. Further requirements are presented
separately for the EEO] and EEO2 products.

— EEOI: For the energy balance a period of at most 12 months is in effect for
renewable production. Concerning the age of the installations it must be assured
that 30 % of production facilities are at most 36 months old at the time the
certificates are initially granted. Overall, an installation can be kept in the
portfolio for 120 months after it begins operation. As an option to satisfy the
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share of new installations, the certified company can elect to make a contribution
per kilowatt hour of electricity sold into a support fund.

— EEQ2: The primary requirement follows from the simultaneous provision and
utilization of green power. Depending on the customary time units of the
national energy sector, the shortest possible unit must be selected.” An additional
price premium to support new installations is optional.

In general, the criteria lists provide several options to introduce additional and
possibly stricter criteria. In that sense, the catalogs can be seen as basic
requirements, which can be made more challenging based on the wishes of the
distributors of green electricity.

3.3.3 Provider/Certification Agent

The certification agent “klima und energie” of TUV Siid Industrie Service GmbH
certifies the adherence to the published list of criteria. Auditors are trained by
employees of TUV Siid and participate in an annual exchange of experiences.

3.3.4 Target Audience and Marketability

The proprietary standard CMS 80 is a product certification that generally targets
electricity providers that want to sell green power products (TUV Siid 2013c, d).
Additional optional requirements can be used by the certified party to increase the
value of its products. Consequently, the ecological requirements of this label are
ranked as medium to high, depending on the individual structure chosen. The high
degree of familiarity of TUV Siid stems originally from the certification of
automobiles or the testing of fairground rides; a close association with the electric-
ity sector can be assumed (DIW econ 2012). Since the awareness level can thus also
be ranked highly, the marketability of the green power products can be assessed as
medium to high. At the moment, the two labels are represented in the portfolios of
about 18 % of the relevant providers who participated in the survey (Energie &
Management 2013).

34 Gepriifter Okostrom (TUV Nord Cert GmbH)

3.4.1 Aim of the Certificate

The directives for certification based on the proprietary standard A75-S026-1
describe the criteria for awarding the label Gepriifter Okostrom (= certified green
power) by TUV Nord Cert GmbH. According to TUV Nord, the certification is
based on the wishes of consumers who demand a larger contribution of the
providers of green power toward strengthening and supporting regenerative pro-
duction facilities as well as an increasing electricity share from newer regenerative

5 .
Quarter hours in Germany.
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production facilities. The standard also allows the alternative certification of a
provider or fund model.

3.4.2 Requirements

The list of criteria for the various standards distinguishes requirements concerning
proof of production and origin, accounting treatment, and marketing of the certified
electricity product, as well as customer communications. It is pointed out explicitly
that the criteria that are listed and certified are mainly minimum requirements and
can be augmented in line with customer demands.

The electricity that is used in the context of the certified electricity product must
be generated fully from renewable energy sources (according to the definition of the
national legislators). The proof of the electricity source must be provided via the
GO register. An additional contribution to deepening the market for renewable
energy generation is demonstrated either via a share of 33 % of the electricity
provided from installations that are no older than 6 years or via an investment in
the addition of new capacities for regenerative electricity generation. The balance
between electricity consumption and delivery must be achieved after at most
12 months. All steps of the certified electricity between generation and consumer
must be documented without exception; if certificates are used for this documenta-
tion, the route of the certificates is checked for transparency.

3.4.3 Provider/Certification Agent

Following a request by the customer, the certification process of TUV-Nord Cert
GmbH involves five steps. To assess whether certification is possible in principle,
documents are checked initially. Next an audit is conducted on the premises of the
provider. This activity is documented in a report that is handed over to the head of
the certification unit for assessment and approval. In case of a positive decision, the
certificate is issued. Two more monitoring audits take place during the 3-year
contract term.

3.4.4 Target Audience and Marketability

TUV Nord identifies companies that produce green electricity from renewable
energy sources and market green power products to end customers or other utilities
as the target audience for this voluntary certification (TUV Siid 2013c). In line with
the products of TUV Siid, the recipient of the certificate can specifically increase
the value of its own products via additional and optional requirements.

As with TUV Siid, the degree of familiarity of TUV Nord can also be assessed as
high. Owing only to the low degree of ecological requirements in the minimum
version, this valuation metric again falls into the range between low and high,
depending on the individual specification chosen. In the overall assessment, a
medium to high marketability can be assumed.

In the green power industry, the certified green power label Gepriifter Okostrom
of TUV-Nord is about as widespread as the Griiner Strom Label (29 % of green
power offerings). But it must also be pointed out that the label in some cases
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certifies products that additionally carry the ok-power label or Griiner Strom Label
(Energie & Management 2013).

4 Current Challenges and Possible Solutions®

The German green power industry currently witnesses a crisis which can be
explained primarily by two factors: stagnating numbers of customers (Kiibler
2014) and increased skepticism of customers concerning the actual ecological
benefit of the green power models offered (Hamburg Institut Consulting 2013).

The lack of customer growth can mainly be explained by the fact that more and
more traditional utilities are switching parts of their customer portfolios towards
green power without charging a premium for this offering. This is made possible by
the purchase of very inexpensive GOs abroad, which allows the “greening” of the
original gray electricity offering and its marketing as green power. Since these
types of green power products normally do not fulfill any additional ecological
requirements such as sourcing from new installations, the purchased GOs mostly
come from old hydro power plants, which were built at the time without any
concern for green power (IZES 2014b).

It can nonetheless be assumed that a part of those existing customers who have
already contemplated the thought of switching to a provider of green power will
reconsider their wish to switch and take their business elsewhere. The missing
ecological benefit—as already described in Sect. 1—matters only for a small
number of customers.

The traditional providers of green power that previously benefitted from the
willingness of ecologically conscious electricity customers to switch offerings are
losing some of their potential clients as a result of this strategy—about 20 %
according to estimates (Kopke 2013).

The willingness of customers to switch is additionally reduced by the fact that
even green power products with strict ecological criteria are increasingly being
viewed skeptically (Kiibler 2014). On the one hand, this is due to the fact that the
dubious benefit of “greening” gray electricity has presented the entire industry with
a credibility problem. On the other hand, the criticism is based on the fact that the
initially expected effect on new renewable energy capacities based on the demand
for green power massively lagged behind expectations. Especially in comparison to
the success of the EEG, the impact remains very small (Hamburg Institut Consult-
ing 2013).

SIn reaction to current developments, this chapter was reworked and modified compared
to the German version. Discussions of the ecological electricity market model and the customer
market model were deleted since both proposed models have lost relevance. The treatment
of the green power market model, which was developed from the previous two models,
was updated based on current developments. Newly added was the model of regional green
power labeling, which was recently (March 2016) introduced into by the German Federal Ministry
for Economic Affairs and Energy (BMWi) in the context of a position paper (BMWi 2015a).
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This was realized in the industry, and as a consequence, different modeling
approaches to leaving the crisis behind are currently being discussed. Three of these
approaches are comprehensively summarized in the following chapters. While the
first model targets an added ecological benefit via the European emissions trading
mechanism, the other models focus primarily on the systems integration of renew-
able energy or on regional linkages of electricity offerings as additional ecological
benefits.

4.1 Climate Electricity Model

The climate electricity model is based on an approach presented in late 2013 by
IZES GmbH. The idea is to directly use consumers’ willingness to pay, which
exceeds the price of an average conventional product from fossil resources for the
purchase of certificates in the European emissions trading mechanism.

The model was developed against the background of a price increase for these
emission certificates that have massively disappointed expectations. The steady
reduction in the availability of certificates has therefore not materialized and no or
only a few positive effects for climate protection in the form of emission reductions
have been accomplished. Because of the numerous freely distributed certificates,
surpluses from the economic crisis, and significant external credits for lowering
emissions during the second trading phase (2008-2012), only moderate price
increases can be expected over the long term. The climate electricity model is
supposed to act as a corrective measure.

A provider would have to structure his products in such a way that the customer,
similar to the fund model (Sect. 3.1), pays a defined premium per unit, which is used
exclusively for the purchase of emission certificates from the EU emissions trading
mechanism. The certificates purchased will be put aside and invalidated in the
official register of the emissions trading authority. Thus these certificates would no
longer correspond to CO, emissions, and the available quantity in the emissions
trading mechanism would be reduced for all participants. With this product,
consumers are given an opportunity to directly intervene in the market-based
instrument of emissions trading and, thus, to accomplish a reduction in the
emissions cap that is independent of political targets.

The difference to compensation products’ lies in the fact that the resulting
ecological effect does not target a compensation of energy use but instead makes
a contribution to the successive improvement of the effects of emissions trading.
The stronger these effects are, the greater is the ecological contribution that follows
from an increase in the CO, price owing to the increased scarcity of the certificates.

“Compensation products are offered mainly in the market for ecological gas. They involve the
purchase and cancellation of an amount of emissions rights that corresponds to the emissions
volume generated during the use of the (natural gas) product.
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Fundamentally, a coupling with emissions trading in line with the model is
possible for every product. In the opinion of IZES, products such as electricity
and gas, which are characterized by a particularly high level of CO, emissions
during production or consumption and are consumed in large quantities, are partic-
ularly suitable for the implementation of the idea. This is justified both by the
expected effects and by marketing considerations (IZES 2013).

4.2 Green Power Market Model

The model is a combination and refinement of two previous suggestions for green
power models (ecological electricity market model and customer market model®),
which were rendered obsolete with the publication of the green power market
model (GMM). In 2014, Naturstrom AG, Greenpeace Energy, Elektrizititswerke
Schonau (EWS), Clean Energy Sourcing, and MVV Energie AG jointly spoke out
in favor of GMM and jointly advertise it on a common homepage.’

The goal and aim of the GMM is to create the possibility of using green power
that was generated on the basis of the EEG for the direct delivery to the end
customer in a manner that is clearly traceable—without violating the prohibition
of dual use (§80 Renewable Energy Act 2014). The GMM can be interpreted as a
supplement to the market premium model of the EEG. The additional ecological
benefit of the green power market model stems from the systems integration of
renewable energy via electricity distribution.

This is supposed to become possible via the option for the distributors to leave
the redistribution system of the EEG, as long as a defined minimum share of EEG
electricity is purchased directly and without support from the redistribution scheme
of the EEG from facility operators. The minimum shares of EEG electricity as well
as electricity from wind and photovoltaic installations are specifically based on the
current nationwide ratio of production and consumption by the end user subject to
levies.'” To maintain the cost neutrality of the electricity, which the utilities can
take into account when satisfying the minimum shares, the average EEG compen-
sation (the average cost of the total volume of the electricity subsidized via the EEG
system) must be paid. Differences due to the inclusion of EEG facilities with higher

8The ecological electricity market model was presented jointly in early 2014 by Elektrizititswerke
Schonau (EWS), Greenpeace Energy and Naturstrom AG, three German pioneer providers of
green power. It specifically targeted ambitious providers of ecologically generated electricity.
Also early in 2014, Clean Energy Sourcing GmbH (CLENS) published a proposal for the “market
integration of electricity from renewable energy through incorporation into the competition for
customers” (in short, the customer market model). To assure topicality and comprehensiveness,

the two models are not discussed in more detail at this point.

“www.gruenstrom-markt-modell.de

'°In contrast to the complete provision of the minimum share via the fluctuating generation of
renewable energy, as required in the ecological electricity market model, the requirement of the
customer market model (shares of controlled and fluctuating production) was adopted.
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or lower compensation payments are settled between the utility and the Renewable
Energy Account or the responsible operator of the transmission grid. The fulfill-
ment of the minimum shares must be assured in the annual accounting. In addition,
a penalty payment (integration payment) was introduced in the amount of
2 Eurocent per kilowatt hour for those quantities of EEG electricity that could not
be integrated on the basis of quarter-hourly values. Distributors now have an
interest in avoiding these penalty payments, which leads to the search for forms
of flexible compensation that are as cost effective as possible. The remaining
surplus cover, which can be sold, for example, via the exchange or covered via
balancing energy and penalties, can be credited for the fulfillment of the annual
minimum shares. Since facility operators do not receive any payments from the
EEG transfer system, they should receive GOs for that electricity and be allowed to
sell it as electricity from renewable energy sources (CLENS 2014d, e).

In a letter from the Federal Minister of Economics and Energy to the German
Bundestag, the GMM was officially rejected by the responsible ministry in October
2015 (BMWi 2015b). This was received largely with disappointment by the green
power industry. The reason for the rejection was that the model was assessed to be
“presumably not cost-neutral, extremely complex and without relevant value added
for the energy sector.” Instead, the Ministry of Economics and Technology consid-
ered regional aspects to be more expedient for the acceptance of the further local
advancement of renewable energy and announced the development of a model for
the regional labeling of electricity that is supported by the EEG (BMWi). A
corresponding position paper was published in March 2016. The proposal for
regional green power labeling outlined in that paper is summarized in the following
section.

4.3 Regional Green Power Labeling

A position paper by the German Federal Ministry for Economic Affairs and Energy
(BMWi), published in March 2016, outlines a model for the labeling of green power
that is supposed to enable participants to separately market electricity that was
subsidized on the basis of the EEG as green power (BMWi 2015a). In contrast to the
GMM, the focus is not on the systems integration of renewable energy, but rather on
its regional distribution, where producers and consumers must come from the same
area. In the opinion of the ministry, this new regional element of green power will
have a favorable effect on the acceptance of the energy revolution at home.

According to the proposal, regional proximity exists if the customer is located in
the same area where the production facility is situated. The paper discusses the
advantages and disadvantages of fixed regions (such as administrative districts) and
of moving regions, where a specific radius around the consumer is defined. In the
latter version, it would also be possible to include in the system foreign installations
that are situated close to the border; this assumes the inclusion of foreign
installations in the EEG.
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The labeling of power as green is supposed to be implemented via so-called
regional certificates (which depend on the quantity of electricity provided). For
installations that want to participate in the labeling, it is issued and managed by the
German GO register. This GO register is also responsible for validating the regional
linkage.

In the assessment of the ministry, this regional labeling of green power
complements the electricity labeling that is currently in place. In addition to the
current determination of the mix of energy sources and the corresponding labeling
of electricity, a utility can now also label a certain share of the electricity as
regional.

Trading of regional certificates is supposed to be possible along the contractual
delivery chain, and the attributes of the electricity can only be acquired jointly with
electricity delivery.

Installations that comply with the EEG might be able to earn additional revenue
from marketing the aspect of regional production. These revenues are expected to
benefit the customer, who is paying the EEG surcharge, and not the distributers:
installations that offer tenders'' can price the aspect of regional production in their
bids and will thus be placed more favorably in the process. For installations that do
not participate in the tender process, the position paper suggests a reduction of the
market premium by 0.1 Eurocent per kilowatt hour. In the assessment of the
ministry, both versions will provide relief to the surcharge account of the EEG.

A detailed draft of the regional certification of green energy as well as the
evaluation of the conformity with European law are still outstanding at the time
of writing (March 2016).

4.4 Closing Assessment and Outlook

As described in Sect. 1, the additional ecological benefit is an important aspect for
the success, also with regard to marketing, of an electricity product. The previously
presented modeling approaches offer new and, in some respects, quite different
starting points for the generation of such an additional benefit. Especially as the
design moves beyond incentives for capacity expansion that are hard to quantity,
these products could make an important contribution as the industry struggles to
overcome the current period of stagnation.

In the case of the climate electricity model, the effectiveness mainly depends on
the agenda for the continuation of the European emissions trading scheme (ETS).
Since the current trading period, which ends in 2020, is characterized by an
expected excess of certificates of 2-2.8 billion, it is very questionable whether a
product that is structured along these lines can already have a significant effect in
the short run (Neuhoff and Schopp 2013).

""The determination of the market premium will most likely commence in 2017 and will be based
exclusively on a tender procedure.
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However, the approach looks promising as we approach the fourth trading
period, which starts in 2021. Its concrete structure remains hard to assess. A key
question relates to the continued use of certificates from emission reduction
products in the ETS. In addition, it must be determined to what degree the planned
market stability reserve in the ETS would work against the mechanism of the
climate electricity model. Based on the current discussion and proposals, the aim
of the reserve is to maintain stability in the quantity of certificates that are auctioned
off in a range between 400 and 833 million (European Commission 2014). Should it
be implemented as currently discussed, the anticipated effect of a climate electricity
product would be reduced significantly.

Prior to the negative assessment by the German Federal Ministry for Economic
Affairs and Energy, hopes that the GMM would be implemented were based on
the power to issue ordinances of the German EEG from 2014. It makes it possible
to issue an ordinance that allows for the implementation of the GMM and
concretely addresses the implementation of “a system for the direct marketing of
electricity from renewable energy sources,” where the electricity can be labeled as
“electricity from renewable energy sources” (Bundesregierung 2014). The clear
rejection of the GMM by the Ministry of Economics and Technology has made it
clear that the implementation of the model or the ordinance are a distant object at
the moment.

The trend currently appears to be moving in the direction of regional marketing
instead. With the model concept for the regional labeling of green power, the
Federal Ministry for Economic Affairs and Energy (BMWi) has identified the
regional aspect as the most important issue (BMWi 2015a) and is pursuing an
agenda. The design of a regional green power label is also covered by the previ-
ously mentioned power to issue ordinances under the EEG.

Whether the currently discussed models will contribute to a further diversifica-
tion or even a repositioning of the green power industry will thus become apparent
in the near future. What is certain, however, is this: There will be completely new
and, in some instances, complex requirements for the structuring of future
certificates.
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Abstract

Biomethane is playing an important role in the transition to a sustainable energy
system. It is renewable and can be easily stored, and its availability can be
matched to times of peak demand. It benefits from an existing infrastructure for
transport, storage, and use, namely, the public gas grid, gas-based heating
systems in millions of private households, and a powerful fleet of compressed
natural gas (CNG) vehicles around the world. However, its marketing is com-
plex since biomethane serves four distinct markets: to generate power in com-
bined heat and power units, to heat private households and businesses, to fuel
CNG vehicles, and to supply material for the chemical industry. Each of these
markets has different competitors, legal frameworks, and customer requirements
to which biomethane providers must adapt their marketing mix and strategies.
To shed light on the factors involved in such marketing, we first look in this
chapter at the market development and regional distribution of biomethane
production as well as the value chain. We then analyze factors influencing the
different markets and the marketing mix of providers. Our analyses and
examples often focus on Germany because it has the largest and most developed
biomethane market in the world, but we also consider developments in other
European countries and around the world.
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1 Introduction: Market Development

Biogas is produced through the anaerobic digestion of organic material such as
manure, organic waste, or energy crops such as maize. Untreated biogas has a
methane content of 50-65 % and can be upgraded to biomethane via a purification
process. In the purification process, CO, and other undesirable ingredients like H,S
are removed, and the gas is further compressed and odorized (Hahn et al. 2014).
Biomethane must comply with the standards for natural gas that prevail in the
public gas grid, standards that may differ according to the local gas operator.

Most biogas plants around the world use the biogas on site for generating
electricity in a combined heat and power (CHP) unit. However, a small but growing
number of them—367 out of 17,240 in Europe—(European Biogas Association
2016a, b) upgrade the biogas to biomethane, which is then fed into the public gas
grid or used as fuel for natural gas vehicles (NGVs).

In recent years, Europe, and especially Germany, has seen dynamic development
in the production and marketing of biomethane. By the end of 2014, 367 biomethane
plants were operating in Europe (Fig. 1), 178 of these in Germany (European
Biogas Association 2016b). The German plants alone accounted for an annual
production of 8.5 TWh of biomethane in 2015 (Dena 2015b). Outside Europe,
fewer plants are found. Only in the USA (25), Japan (6), and South Korea (5) does a
significant biomethane market exist (Thrdn 2014, all figures end of 2012).

The dynamic growth in Germany (Fig. 2) has been fueled by an ambitious target
set in 2007 by the federal government, namely, to produce 6 billion ncbm of
biomethane by 2020 (Federal Ministry for the Environment, Nature Conservation,
Building and Nuclear Safety 2011). To reach this target, the federal government
established subsidy programs to stimulate development of the industry. However,
with the 2014 reform of the German Renewable Energy Act (REA) came a massive
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Fig. 2 Number of biomethane plants in Germany, 2006-2015 (Dena 2015c; Herbes 2015)

lowering of feed-in tariffs (FITs) for biomethane-fueled CHP units, effectively
halting the industry’s dynamic growth (Dena 2015b).

The French government, on the other hand, has recently announced plans to
facilitate construction of 1500 biogas plants over the next 3 years (Ministére de
I’Ecologie, du Développement durable et de I’Energie 2014). More specifically, the
government is aiming to have 8 TWh from biomethane injected into the grid by
2023 (Ministere de ’environnement, de 1’énergie et de la mer 2016). These
ambitious goals, supported by favorable FITs, have sparked dynamic growth in
the sector: as of June 2016, 21 biomethane plants were injecting gas into the grid
(personal calculation based on grid operators’ Websites).

In the UK, 50 upgrading plants were in operation as of late 2015 (Zennaro 2015).
Further growth in Europe is expected. In fact, biomethane production by 2030 is
projected to reach 18-20 billion ncbm/year, meaning nearly 40 % of the biogas
produced in Europe will have been upgraded by that time (Green Gas Grids 2013).

Other countries have also identified great potential for their emerging biogas
markets. In the USA, for example, it is estimated that biogas upgraded to
biomethane could replace up to 56 % of the natural gas consumed in the transporta-
tion sector (Milbrandt 2013). Japan started to inject upgraded biogas into the grid as
early as 2010 (Osaka Gas 2010); the industry there shows significant potential for
growth, especially in biogas derived from waste.

Biomethane markets around the world are driven to a varying extent by state
interventions. These range from FITs for biomethane, probably the strongest form
of state support, to free markets where explicit support mechanisms do not exist but
motivating factors that promote development of the biomethane market do. Figure 3
shows the range of policies various nations have adopted, some of which can work
concurrently in the same country. In Germany, for example, there is a FIT (although
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Fig. 3 Forms of state intervention in biomethane market [author illustration, partly based on
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and Climate Change (2013)]

financially no longer attractive) for CHP units using biomethane. At the same time,
oil companies selling vehicle fuel must reach a certain quota of renewables in their
portfolio, a requirement that drives demand for, among other sources, biomethane
and biomethane-based certificates. Similar market-driven support exists in the
German construction industry, where new buildings must fulfill certain energy-
related standards; one way to meet these standards is to use a biomethane-fueled
heating system. Finally, a private market for gas products containing a percentage
of biomethane has emerged as households increasingly look to make purchasing
decisions that help protect the environment.

Of course, the different support schemes offer investors and operators varying
financial incentives to develop biomethane injection plants or to convert existing
plants into upgrading plants. FITs provide a high level of security for investors;
moreover, they are relatively easy to handle and remove from biogas upgrading
plants the need to market their product directly to customers since commercial
transactions are handled indirectly through a registry system. Free markets, on the
other hand, present investors with greater risks, meaning there is an expectation for
greater reward. Risk arises from the fact that after a plant has been built, few options
exist for responding to negative developments on the demand side. Plant
adaptations and cost reductions offer only marginal flexibility, inasmuch as feed-
stock, especially agricultural feedstock, can only be obtained from the local area
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around the plant, and changes to the gas-generating and upgrading technology are
also difficult to realize.

Not only do the different support schemes influence the return and risk of the
investor, but when a scheme favors specific application areas, it also determines
where and how the biomethane is used. So, for example, favorable FITs exist in
Germany for converting biomethane into electricity, a fact that has led to a large
proportion of domestically produced biomethane ending up in CHP units. Sweden,
on the other hand, offers tax incentives for cars fueled by biomethane, and so the
largest share of biomethane serves the automotive sector.

While national markets continue to develop in scope to meet divergent needs,
transnational trade of biomethane still faces challenges. Germany has been an
exporter of biomethane in recent years, while Switzerland and Sweden have been
major importers (Dena 2014b; Schmid 2015; Larsson et al. 2016). Exporters into
Germany, however, face in effect a trade tariff since the terms of Germany’s REA
prohibit CHP units that use foreign biomethane from claiming a FIT. This is just
one example demonstrating barriers to international trade of biomethane. To lift
these barriers, a European renewable gas registry would be required that documents
the flows and attributes of biomethane throughout the value chain from producer to
consumer. This would require that criteria and standards for biomethane be made
consistent across all European markets (Kovacs 2016).

2 Players in the Value Chain

Players in the value chain include both biogas plants that upgrade gas to produce
biomethane and those that use biogas on site to produce electricity (Kaltschmitt and
Streicher 2009). The latter are generally smaller plants operated by local farmers.
The former are larger plants developed and operated by nonagricultural players,
such as the biomethane producer NAWARO BioEnergie AG. Their plant in
Guestrow, Northern Germany, for example, represents the upper end of the size
scale, with a capacity of 5000 ncbm/h.

The average German biogas plant producing electricity on site has a size of
ca. 0.5 MWel (German Biogas Association 2015), while the capacity of the average
biogas upgrading facility is about five times that size (personal calculations based
on German Biogas Association 2015; Dena 2015b).

Plant size has evolved in response to the regulatory thresholds governing the
German FIT for electricity produced with biomethane. As a result, many plants in
Germany run at capacities between the 350 and 700 ncbm/h thresholds.

These plants operate in a biomethane value chain that has witnessed dynamic
development driven by strategic integration moves, both forward and backward.
The main steps in this value chain are shown in Fig. 4.

Agricultural businesses, traditionally strong in biomass production, have started
activities in biomethane production. Technology providers and Engineering-
Procurement-Construction companies like Envitec and the former MT Energie
have also been moving forward in the value chain. Envitec even offers contracting
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services in the heat market based on the biomethane it produces in its own plants,
thus reaching directly into the end-user market. The classic players in biomethane
production are AC Biogas and NAWARO BioEnergie AG, both of which started
their businesses in that part of the value chain. AC Biogas, however, has expanded
its traditional activities by both backward—producing biomass—and forward inte-
gration—providing heat from biomethane.

The wholesale step of the value chain is represented by big utility companies
such as E.ON or RWE, which have, however, begun backward integration into
biomethane production. Besides these big utilities, new companies such as bmp
greengas have established a strong position in the wholesale market. Retail, the next
step, is dominated by municipal utilities, the so-called Stadtwerke. Some of these
have also expanded their activities into biomethane production. Between the
wholesalers and the retailers are the brokers, like Arcanum Energy.

A look at the overall value chain makes it clear that a wide range of players shape
the biogas industry, from business activities focused far upstream to those operating
all the way downstream. The classic biomethane producers have countered these
moves by competitors by starting their own forward and backward integration
activities.

3 Utilization Paths and Their Influencing Factors

That biomethane can be used in many ways represents a defining characteristic of
this market, one that sets it apart from the market for renewable electricity. There
are, broadly speaking, four paths or markets that exist for biomethane: using it to
produce electricity in CHP units, using it as a substitute for natural gas in NGVs,
using it for heating buildings, and using it as a raw material in the chemical industry
(Fig. 5).

The presence of four distinct utilization paths creates path dependency in both
the biomethane-based end product and in the marketing strategies used by suppliers
of that product. Along some paths, the marketing of biomethane is strongly
influenced by the prevailing legal framework; for example, the production substrate
or the plant size used to generate the biogas may have to conform to categories
stipulated by regulations. In Germany, laws such as the REA, the Biomass Ordi-
nance, the Renewable Energy Heat Act, the Biofuel Sustainability Regulation, and
others must be considered in any marketing strategy. There are, however, other
markets where legislative stipulations play a lesser role and biogas product
attributes are best aligned with consumer preferences. But each utilization path
poses its own unique challenges, which means that planning for a biomethane plant
requires that the target utilization path be considered first. Of course, shifting to
other utilization paths once a plant is in operation is possible; however, this may
result in less than optimal revenues.

The relative importance of the four utilization paths differs by country. In
Germany, the world’s largest biomethane market, the gas is used predominantly
for firing CHP units, a market whose economic viability depends on the FIT
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stipulated by the REA (Fig. 6). The German REA thus has been the main driver
behind the German biomethane market. The market for vehicle fuels is the second
most important path, but with an expected share of 13 % of the market in 2016, it is
much smaller than the market for CHP units. In Sweden, biomethane is used
primarily as a vehicle fuel, above all for captive fleets such as buses. Around
54 % of the biogas produced in Sweden is upgraded, and most of it is used as
vehicle fuel (Larsson et al. 2016). In Switzerland, on the other hand, while
biomethane is used as vehicle fuel, it is used primarily for heating. In fact, Swiss
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gas distributors import foreign biomethane to satisfy the country’s demand (Schmid
2015).

In the following sections, we look at the different paths and their influencing
factors in more detail.

3.1 Market for Electricity Generation in CHP Units

Using biomethane in CHP plants seems unique to the German market because it is
driven by the state-led support system. The most important element of this support
system is the FIT for electricity generated from biogas and biomethane (Sorda et al.
2013). The way this system works is that, first, cogeneration units draw biomethane
from upgrading plants via the public gas grid; they then feed the electricity they
produce into the electricity grid, receiving a fixed FIT from the electricity grid
operators. The FIT is determined both by characteristics of the cogeneration unit
and by characteristics of the biomethane used. The German REA includes detailed
criteria for determining the FIT, including specifications for the substrate (energy
crops vs. waste) as well as for the size of the upgrading unit. Driven by the
incentives set by the REA, the majority of the feedstock in German biomethane
plants is maize silage (Dena 2014b), and many of the upgrading units have a size
just below the thresholds set in the REA (350 and 700 ncbm/h in REA 2009, and
700, 1000, and 1400 ncbm/h in REA 2012).

While CHP units have dominated the biomethane market in Germany, they are
bound to lose their leading position in the future. With the radical reform of the
biogas-related regulation in REA 2014, the FIT for electricity from biomethane has
been cut significantly, so that biomethane is in most cases no longer a viable fuel for
new CHP units (Herbes et al. 2014a). Businesses that supply heat and use cogene-
ration as the technical means to do so will probably turn to other options, such as
using natural gas or woody biomass.

3.2 Heating Market

Biomethane can be used as a substitute for natural gas in heating households and
businesses. This is a potentially large market: 48 % of the residential buildings in
Germany use gas for heating (BAEW 2014), and in France 50 % of multifamily
dwellings and 30% of the single-family dwellings do so (gas in focus—
Observatoire du Gaz 2014). In the UK, 80 % of all residential homes are connected
to the gas grid (Department of Energy and Climate Change 2013). Overall, gas
accounted for 40 % of the heat produced in the European Union in 2013 (Eurostat
2016). Since heat production in residential homes and other buildings relies heavily
on natural gas, the heating market represents a significant opportunity for
biomethane.

Many biomethane-based gas products are available in Germany. Herbes et al.
counted 170 different products in 2014 with a biomethane content between 1 and
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100 % (Herbes et al. 2016). While this path only accounts for a small part of the
German biomethane market and less than 1 % of the German market for natural gas
(Eberlein 2015), its relative importance for biomethane marketers is expected to
rise owing to the difficulties that CHP plants face, as explained in Sect. 3.1.

In Germany, the heating market is partly driven by state-led support schemes.
There are regulations (EEWidrmeG, MAP, EWirmeG Baden-Wiirttemberg)
stipulating the use of renewables in newly constructed buildings. But these
regulations allow the developer or owner to decide which form of renewable energy
is used. So far, biomethane has not been competitive with solar thermal power,
insulation, and other renewable options. This is partly due to the fact that even in
new buildings constructed by private households, biomethane must be used in a
cogeneration unit to satisfy legal regulations, and the limited demand for heat in a
typical residential home makes this option financially unattractive (LoBner et al.
2012). Moreover, the federal Renewable Heat Act applies only to newly
constructed buildings, which account for only 0.6 % of existing buildings (EWI/
GWS/Prognos).

But private households also purchase biomethane-based gas products without
being incentivized or obligated by legal regulations. These households make
choices similar to those made in the market for green electricity: they choose to
make purchasing decisions that both protect the environment and support the
development of renewable energy. In the Netherlands, households can opt for a
green gas product over a pure natural gas product (Eker and van Daalen 2015), and
marketers are able to command a price premium to support this choice.

In Switzerland, where heat generation is the predominant utilization path for
biomethane, gas distributors have played an important role in shaping the market by
offering default green product options. So if a customer of, for example,
Energie360° in Zurich does not specify otherwise, the gas product received contains
5 % biomethane (Schmid 2015).

In Sweden, the government supports the use of biogas for heating by granting a
full exemption from energy and carbon dioxide taxes (Larsson et al. 2016). In the
UK, the Renewable Heat Incentive provides a FIT for biomethane that has been the
main driver of biomethane plant development (Adams et al. 2015). In Switzerland,
biomethane is exempted from the CO, levy on natural gas; however, the exemption
applies only to domestically produced gas (Die Bundesversammlung—Das
Schweizer Parlament 2012).

However, two important barriers—absent from the green electricity market—
hamper the development of the biomethane market. First, there are widespread
reservations about using biogas (Herbes et al. 2014b; Markard et al. 2016), at least
as reflected in the attitudes of German consumers. These reservations center around
the large-scale use of energy crops in the biogas industry, a practice that in
Germany has drawn public criticism under the tabloid headline “maizification” of
the landscape (Herbes et al. 2014a). Whether these reservations would be shared
worldwide remains an open question.

However, the second barrier is likely to exist anywhere:consumers have been
lulled into thinking that green energy carries little in the way of additional cost.
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Price premiums for green electricity products targeting private households have
remained low, averaging in 2012 only about 2 % (Mattes 2012). So customers have
grown used to purchasing green energy for a price only marginally higher than that
of electricity from fossil fuels. They have not had to choose between their pocket-
book and their conscience. But biomethane production comes at a cost about double
that of natural gas, meaning biomethane retailers face the challenging task of
convincing customers to pay a sizeable price premium hitherto unknown to them
(Herbes et al. 2016).

3.3 Market for Vehicle Fuels

The market for vehicle fuel is potentially interesting for biomethane producers in
the short and mid-term. Unlike in the market for electricity generation, renewables
such as wind or solar power are not likely to present strong competition to
biomethane since electric vehicle technology has progressed far more slowly than
the technology for NGVs.

Clearly, the market for biomethane as a vehicle fuel depends on the development
of the market for NGVs. As of late 2012, the number of NGVs worldwide stood at
nearly 17 million, with Iran, Pakistan, and Argentina representing a combined share
of 48 % of the world’s NGV fleet. In Europe, Italy stands out with a fleet of roughly
750,000 vehicles, which corresponds to 5% of the world’s fleet. Over the last
10 years, the Asia-Pacific region has recorded a most impressive average annual
growth rate of 35 %, but even in Europe the average annual growth rate in the
number of NGVs reached 14 % between 2003 and 2012. Only in North America has
the growth in NGVs been stagnant over this period (NGV Global 2014).

In Germany, the biggest producer of biomethane, however, the number of NGVs
has not grown significantly; with a meager share of 0.2 % of the world’s fleet, the
market in Germany is generally considered a bust (Rosenstiel et al. 2015). Still, of
the 900 compressed natural gas (CNG) filling stations operating in Germany,
350 offer products that contain biomethane, and in many cases, customers can opt
for a 100 % biomethane product (Erdgas mobil 2013). As it stands today,
biomethane accounts for 20 % of the German CNG market.

The key factors influencing future growth include the delivery infrastructure
(number of gas stations), tax benefits and exemptions, vehicle manufacturers’
product policies, vehicle conversion costs, changes in consumer perceptions, and
coordination among the different players in the market (Rosenstiel et al. 2015).

Apart from these general developments and influencing factors in the market for
NGVs, there are unique trends in the different markets for biomethane as a
vehicle fuel.

In Germany, two distinct markets exist for biomethane as a vehicle fuel (Geisler
2014). First, consumers can make a conscious decision to buy biomethane instead
of natural gas to fuel their vehicles. Biomethane in this case replaces natural gas. In
the second market (quota market), companies that sell vehicle fuels can choose to
use biomethane to fulfill their quota obligations.
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In the first market, the main influencing factors are the number of NGVs, the
infrastructure, and consumer preferences. Consumers must choose a biomethane
product, and that means in many cases having to drive to a different filling station,
since only a third offer biomethane products. The price for biomethane at the filling
station is about the same as the price for CNG, so there is no significant negative
price influence. However, as in the heating market, negative perceptions of biogas
can prevent consumers from choosing a fuel based on biogas.

In the second market, the regulatory framework plays a dominating role. In
Germany, the controlling regulations are the German Federal Emission Control Act
and the Biofuel Sustainability Regulation. The Emission Control Act obliges
companies that sell gasoline or diesel to fulfill an annual biofuel quota, which
today stands at 6.25 %. The quota can be fulfilled by blending biomethane with
CNG, although alternative renewable fuels like bioethanol and biodiesel compete
with biomethane in this application. Moreover, biomethane used to fulfill a quota
obligation must meet the requirements of the Biofuel Sustainability Regulation. In
particular, companies must demonstrate that by using biomethane they reduce the
greenhouse gas emissions of their fuels by a certain percentage (Geisler 2014). In
Germany, this figure has stood at 3 % since 2015 and will increase to 7 % in 2020.
Market experts estimate that the first quota of 3 % has already been fulfilled with the
reduction potentials of currently used biofuels (Geisler 2014). However, the quota
of 7% will be difficult to achieve and could drive the demand for biomethane,
especially biomethane generated from waste (Erdgas mobil 2013; Grope and
Holzhammer 2012; Geisler 2014), since this has the greatest reduction potential.

That biomethane in the quota market is judged by both fuel companies and
customers on its specific greenhouse gas reduction potential changes the nature of
competition in this market. Competition is no longer based on the price per amount
of energy but on price per amount of greenhouse gas emissions saved. The
greenhouse gas reduction potential of other biofuels such as biodiesel affects the
competitive landscape, as does the fact that the reduction potential for biomethane
differs depending on the feedstock used. This places more stringent requirements
on biomethane plants to document the greenhouse gas saving potential of their
products.

One negative factor in this market is regulation on the European level that limits
the share of food-crop biofuels that qualify as renewables in the transportation
sector. The current regulatory limit is 7 % of energy consumption by 2020 (Scarlat
et al. 2015).

Blending CNG with biomethane is just one of several options for fuel
companies. Alternatively, they can use bioethanol or biodiesel mixed with ethanol
and diesel. Thus, the decision to choose biomethane depends on the market
development and prices for these alternative biofuels. Overcapacities in biofuel
refineries and low prices for used cooking oil have had a negative influence on
biomethane prices in the fuel market (Erdgas mobil 2013).

In Sweden, 54 % of the biogas produced in the country is upgraded, and most of
it is used as a vehicle fuel. Fully 0.9 TWh of biomethane is sold as vehicle fuel, and
Sweden even imports biomethane from other countries to meet its fuel demand.
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Biomethane accounted for 1.2 % of all fuel in Sweden and 11 % of biofuel in 2013
(Larsson et al. 2016). The Swedish government applies a wide set of policy
instruments to support the use of biomethane as a vehicle fuel. It grants a full
exemption from energy and carbon dioxide tax as well as vehicle tax for 5 years,
provides investment support to various parts of the biogas value chain, requires
filling stations to sell renewable fuel, and employs a number of additional
instruments (Larsson et al. 2016).

34 Material Use

The chemical industry is a new and still nascent market for biomethane. In
principle, there are two ways of using biomethane in this industry. First is a
“real” material use, where biomethane replaces natural gas in industrial processes
such as the production of plastics. Second, companies in the chemical industry can
buy certificates of origin from biomethane producers while continuing to produce
plastics based on oil. In both cases, companies can build on the positive environ-
mental characteristics of biomethane and offer their customers “green” plastics, for
example, as a packaging material. Given the fact that plastic packaging for fast
moving consumer goods such as shampoo or yogurt accounts for only a small
fraction of the total cost of the product, yet at the same time oil-based plastics
present a well-known threat to the environment, “green packaging” based on
biomethane can be an attractive strategy for marketing consumer goods.

German-based BASF, a big multinational player in the chemical industry, has,
together with TUV Siid, already developed and introduced a certification system
based on mass balancing to replace natural gas with biomethane in its production
processes. This allows BASF to offer its customers raw materials such as polyamide
for which biomethane or bionaphta is used instead of fossil-based materials (BASF
2014; Klein and Frietsch 2015).

4 Suppliers’ Marketing Mix

The four utilization paths have different requirements for biomethane products,
different decision criteria, and user economics. Therefore, we differentiate the
discussion of the elements of the marketing mix in the following sections
accordingly.

4.1 Product Policy

When buying biomethane, customers value product attributes differently depending
on the utilization path. German customers operating CHP plants buy a biomethane
product based on the attributes stipulated in the German REA that are relevant for
the FIT they receive. The FIT is calculated based on the size of the biomethane
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Fig. 7 Attributes of biomethane products [author illustration, based on Dena (2014a)]

upgrading unit, the year it went into operation, and the kind of input material the
plant uses. Since each of these attributes has numerous possible values, many
combinations exist, which has led to the introduction of many different biomethane
products on the market (Plaas 2014). Figure 7 presents the different attributes of
biomethane products that can be combined to produce differentiated products.
Currently, the biogas register operated by the German Energy Agency lists more
than 100 different biomethane products, each with slightly different product
attributes. For customers, these variations are confusing and make it difficult to
formulate a business plan for their biomethane-based CHP unit.

Whereas FITs drive the CHP market, it is greenhouse gas emission reduction
potentials that drive the market for vehicle fuels. Since the reduction potential
depends on the production process and the input material, this market also features a
wide variety of products. The greater the reduction potential of a product, the more
value that product has for the oil and gas companies purchasing it. The end
customer at the filling station, however, is usually unable to detect any differences
between products based on reduction potentials, although an advertiser could
change that perception.
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In the heating market, the product portfolio for private households is not nearly
as complex as in the CHP and vehicle fuel markets. Most households do not operate
a CHP unit and so are not eligible to receive a FIT. They simply use the biomethane
in existing heating systems that run on natural gas. But other attributes can be
important for private customers. First, the biomethane content in a product is
crucial. Very few products consist of 100 % biomethane; many contain 10 or
30 % biomethane. Biomethane marketers can further differentiate their products
based on the input material. Based on the attitudes of German consumers, the use of
energy plants, especially maize, for producing biogas is viewed critically, while
biogas produced from waste is viewed more favorably (Forsa 2013; Herbes and
Ramme 2014). Just as in the market for green electricity, marketers could further
benefit from marketing their gas as being “produced locally” or bearing an ecolabel.
However, these are only rarely used, at least in Germany (Herbes et al. 2016).

In Switzerland, public utilities have started to integrate a nudging strategy into
their product policy. Gas consumers who do not actively opt for a different solution
often receive a natural gas product that contains a certain percentage of biomethane,
for example, 3 or 10 %. Customers who want a larger share of biomethane can
choose from a range of products with up to 100 % biomethane; they can also choose
between products with or without ecolabels (Schmid 2015).

4.2 Pricing Policy

The pricing policies of suppliers, like product policies, differ greatly across the four
different utilization paths. In the CHP market, the largest market in Germany, the
user economics are transparent to suppliers. Based on the size and initial date of the
CHP operation, the FIT according to the REA is easy to calculate. Investment costs
for standard CHPs are also transparent, as is the cost of natural gas as an alternative
fuel. If the price for the heat is known as well, the supplier can more or less work out
a customer’s business plan and set a price for the biomethane accordingly (Herbes
and Hess 2011).

Besides the price level, a pricing strategy contains two additional components:
the price adjustment mechanism during the contract period and the length of the
contract period. While biomethane contracts in the first years of the developing
CHP market were often tied to the price of heating oil and then to the price of
natural gas, today many contracts have a fixed annual price increase of perhaps 2 %.
The length of the contract period varies widely in this market, from a few months to
10 years.

In the fuel market, biomethane producers and traders are rather passive price
takers. The price for the biofuel quota is strongly influenced by conditions in the
bioethanol and biodiesel markets, both of which are far bigger than the biomethane
market. But unlike in the CHP market, in the fuel market there are no long-term
contracts.

In the end-user market at the filling station, pricing is a barrier for marketers.
While prices for gasoline and diesel are listed in euros per liter, prices for CNG and
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biomethane are listed in euros per kilogram. Since the energy value per unit varies
widely, it is difficult for end customers to compare prices. This has led the
biomethane industry to suggest listing prices in euros per the equivalent of one
liter of gasoline, a change that would require modifying the law governing the
listing of prices (Dena 2013).

For the heating market, a recent study examined the pricing strategy of suppliers
for biomethane-based gas products targeted at residential customers (Herbes et al.
2016). The study shows that the price depends mainly on the biomethane content of
the product. Research on the willingness to pay of customers from the green
electricity market (Herbes et al. 2015) and on the biomethane market (Forsa
2013) suggests that certain attributes like ecolabels, extra climate protection
activities, and using waste instead of energy plants could offer room to demand
higher prices. However, none of these attributes currently has a significant impact
on the price of biomethane products. Moreover, absolute prices as well as price
premiums for biomethane products as compared to pure natural gas products differ
widely among providers.

Besides the conditions in the different utilization paths or markets, production
costs also influence pricing strategies. The costs differ considerably depending on
the size of the biogas plant and the upgrading plant as well as on the cost of the input
material. For an energy-based plant with a capacity of 500 ncbm/h (raw gas), the
costs may fall between 7.8 and 8.4 eurocent/kWh; for a larger plant with a capacity
of 2,000 ncbm/h, costs fall between 6.4 and 7.0 eurocent/kWh (Grope and
Holzhammer 2012).

4.3 Distribution Policy

As part of their marketing strategy, biomethane producers must make a decision on
their distribution channels. Apart from the more fundamental decision on the
utilization path, they must also decide whether they want to use intermediaries,
such as wholesalers or retailers, or market directly to their end customers. This kind
of disintermediation is already visible in the market: on its Website, for example,
the biomethane producer NAWARO BioEnergiepark Giistrow GmbH addresses
CHP operators. Apart from wholesalers and retailers, trading platforms like www.
biomethan-markt.de also match suppliers and customers. For the physical distribu-
tion of gas, suppliers use the public gas grid.

Another important task for suppliers in distribution is the documentation of the
attributes of biomethane for their customers. The CHP market will serve to illus-
trate. Remember that sellers of electricity on the CHP market must meet regulatory
criteria to be eligible to receive a FIT. They must prove that the biomethane used in
their CHP units satisfies these criteria. Thus, biomethane producers must provide
documentation that CHP operators can use to meet this burden of proof.

The basic approach to such documentation is “mass balancing,” that is, the
biomethane is not physically transported from the producer to the customer.
Instead, the producer injects a certain amount of biomethane into the public grid,
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and this quantity with its attributes is booked in a registry. In Germany, 80 % of all
biomethane upgrading plants use the biogas registry of the German Energy Agency
(dena). The customer takes the same amount of gas out of the public grid, marks the
corresponding quantity in the registry as used, and receives documentation that can
be used to claim a FIT for the electricity produced or to prove to private households
that the gas sold to them is really biomethane. The attributes the producer
documents in the biogas registry, for example, the size of the upgrading unit or
input material, are verified by external auditors, who issue audit reports. Suppliers
use the audit reports for their documentation in the biogas registry (Dena 2015a).

4.4 Communication Policy

Communication policy, like the other elements of the marketing mix, depends on
the utilization path. In the following paragraphs we first look at the arguments
suppliers use to win customers and then at the communication channels.

In the CHP market in Germany, the main argument used to be the long-term cost
advantage in heat generation over the use of natural gas. This cost advantage was
derived from the additional income from the FIT for the electricity produced in the
CHP unit. The communication was business to business, mostly through the sales
personnel of traders like municipal utilities, but also partly through the Websites of
biomethane producers.

However, the heating market is largely business to consumer, making the
Websites of marketers vitally important. Generally, it is difficult for biomethane
marketers to attract consumer attention. Consider, for example, that 10 % of the
users of the German price comparison portal Toptarif in 2013/2014 were specifi-
cally looking for green electricity products when shopping for electricity; however,
only 1.6 % of gas customers were looking for green gas (Toptarif 2014).

A second barrier for providers of biomethane-based products is the fact that
customers looking for an environmentally friendly gas product can choose between
products based on biomethane and so-called climate gas products. For the latter, the
provider uses natural gas and compensates the CO, emissions of the product by
supporting environmental protection projects abroad or other activities. It is proba-
bly safe to assume that not all customers understand the difference between the two
product categories, and so not all of those among the aforementioned 1.6 % that
switch products will be buying a biomethane-based product. These so-called
climate gas products, based on CO, emission compensation, are available not
only on the German market but also in France, Switzerland, and other countries.

Further complicating the marketing of biomethane-based products are the criti-
cal views consumers make have toward biogas. Various studies from Germany
have shown that biogas is the least popular among the renewable energy
technologies (Herbes et al. 2014b) and that there are strong reservations concerning
the use of energy plants, especially maize, for producing biogas (Herbes and
Ramme 2014; Forsa 2013; Markard et al. 2016).
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Providers of biomethane-based products for residential customers communicate
the following advantages: positive environmental effects, climate protection, a
support of energy transition process, and the building of new renewable energy
facilities that reduce dependence on imports. The arguments for buying biomethane
are thus similar to those used by suppliers of green electricity (Herbes and Ramme
2014). However, only a minority of the providers in a recent study of biomethane-
based products in Germany actively communicate the input material (energy plants
vs. waste), and one third did not even disclose the input material upon request
(Herbes et al. 2016). One reason for this rather restrained communication could be
the suppliers’ awareness of the controversial public discourse around energy plants.

5 Conclusion

The markets for biomethane are multifaceted and dynamic, varying widely based
on four distinct utilization paths and the prevailing regulatory climates. Many
markets are still influenced by state-led support schemes in various forms, such
as FITs, quota regulations, investment support, tax incentives, and other energy-
policy instruments. Germany, boasting the most developed biomethane market in
the world, built its dominant position largely on the basis of FIT incentives for
electricity produced using biomethane. Now that the FIT has been lowered consid-
erably, other markets such as those for vehicle fuel, heating, and use in industry are
expected to gain in importance. Yet another market—one not influenced by regu-
latory policy—is the private household, where consumers seeking to protect the
environment can choose biomethane as a substitute for natural gas. By developing a
suitable marketing mix, providers could use these pro-environmental attitudes and
preferences of customers to grow the biomethane market and make themselves less
dependent on state-led support schemes.
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Abstract

Contracting is an innovative service model in which tasks relating to the supply
of energy and other utilities are assigned to a contractor. This produces a number
of benefits for prospective customers. Many varieties of contracting have
become established on the market. These mainly differ in terms of the scope
of services offered by the service provider. Renewable energies (“renewables”)
are deployed in contracting concepts, particularly when it comes to supplying
heating energy. That said, the different forms of renewables are not equally
suited to this purpose and therefore offer varying potential for deployment.
Various subsidy programmes are available to further increase renewables’
share of energy consumption and, thus, successfully promote the so-called
energy turnaround. However, the use of renewables also involves numerous
challenges and risks. Contracting provides prospective users with the opportu-
nity to overcome these hurdles and use renewables in their energy supply. As a
general rule, it is the customer who decides whether renewables will be used in
the context of a contracting solution by stipulating the requirements it has in its
utility solution. Furthermore, lawmakers also play a key role by setting manda-
tory requirements for the use of renewables or by determining the relevant
subsidy framework. Usually, renewables can only be used when they come
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with inexpensive supply concepts or enable customers to comply with legal
requirements.

Keywords
Contracting * Renewable energies « MVV ¢ Contractor » Contracting models

1 Basic Principles of Contracting
1.1 Definition and Benefits of Contracting

The term “contracting” refers to the conclusion of a contract in which tasks
involved in supplying energy or other utilities are assigned by the client (the
“contractee”) to a service provider (the “contractor”). Within the contractual
framework, the contractor assumes responsibility for a specified period for supply-
ing the contractee’s property or production site with the energy and utilities it
requires, such as heating energy, cooling energy, electricity, compressed air, water
or nitrogen. In other models, the contractee assigns to the contractor only those
operations management tasks that are involved in supplying energy and utilities. In
this case, the contractee may have the necessary plant technology provided addi-
tionally by the contractor or elsewhere.

For the contractee, the assignment of individual tasks to a specialist service
provider offers numerous benefits. These may include:

« Drawing on the service provider’s expertise when it comes to plant design and
planning, procurement, plant construction, operations management and
optimisation;

» Ensuring that costs remain plannable;

¢ Avoiding proprietary investments in energy and utility supply measures;

» Ensuring high plant availability rates;

¢ Working with the contractor as a partner for all-round optimisation and effi-
ciency enhancement;

* Reducing primary energy consumption;

¢ Outsourcing economic and technological risks as well as planning and invest-
ment risks;

« Reducing the carbon footprint;

* Assigning operations management personnel to contractor, where applicable.

In return, the contractee commits itself to work together with the contractor for
several years. Depending on the contracting model selected, contract terms of
between 5 and 15 years are customary. To avoid any disadvantages arising for
the contractee over the long contractual term, it is important to select a competent
contractor, one who views the contract as a relationship between partners and is
willing and able to react flexibly to any changes in the relevant legislation and
market conditions.
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Table 1 Value chain elements covered by various contracting models
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1.2 Contracting Models

Depending on the services to be provided by the contractor, a distinction is made
between various contracting models which are referred to on the market with their
own designations, some of which nevertheless differ from provider to provider. The
four main contracting models as described in the industry standard DIN 8930-5 are
briefly outlined in what follows. An overview of the value chain elements covered
by the various contracting models is presented in Table 1.

1.2.1 Energy Supply Contracting

In this contracting model, the contractor assumes all tasks involved in supplying
energy and utilities to the customer, including plant operations, optimisation,
maintenance and repairs, on the basis of a long-term contract. The contractor thus
bears all of the economic, legal and technical risks involved in supplying the
customer. As a general rule, plant operation also involves assigning ownership of
the respective plants to the contractor. If the contract provides for the modernisation
or construction of energy and utility supply plants, then the contractor plans, builds
and finances these at its own risk and at its own expense. As well as bearing
responsibility for the plant, the contractor also sees to the procurement of the
energy to be used and sells the required useful energy and utilities to the contractee.
These services are usually settled with a basic charge and consumption-related
prices. Accounting for a share of around 84 % (http://www.energiecontracting.de/6-
verband/wir-ueber-uns/vfw-in-zahlen.php) of the overall contracting market, this
contracting model is by far the most widespread contract form.

1.2.2 Savings Contracting (Energy Savings Contracting)

In savings contracting, which accounts for around 9% (http://www.
energiecontracting.de/6-verband/wir-ueber-uns/vfw-in-zahlen.php) of the market,
the contractor identifies energy savings potential at the customer and contractually
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guarantees specific energy savings. The contractor plans, finances and implements
the optimisation measures impacting energy consumption at the energy and utility
supply plants or downstream distribution and utilisation plants. As a general rule,
the contractee retains ownership of the plants themselves, while the contractor sees
to plant operation and optimisation. The contractor finances its expenses by
participating in the energy cost savings achieved. When it comes to documenting
annual energy savings, it is important that the energy requirements reference basis
should be jointly determined at the beginning of the contractual relationship. This is
because annual energy requirements at production plants in particular, but also in
normal real estate, fluctuate from year to year, and very significantly so in some
cases.

1.2.3 Technical Plant Management (Operations Management
Contracting)

In technical plant management contracting, the contractor merely assumes respon-

sibility for operating and optimising the energy and utility supply plants. The

contractee retains ownership of and legal responsibility for the plants and also

finances them.

Furthermore, the contractor may also provide advisory and planning services for
optimisation or modernisation measures. This contracting model has a market share
of around 4 % (http://www.energiecontracting.de/6-verband/wir-ueber-uns/vfw-in-
zahlen.php).

1.2.4 Financing Contracting

Projects in which the contractor plans, finances and builds the energy and utility
supply plants are referred to as financing contracting. The contractee retains
responsibility for operations and related risks. With a market share of 3 % (http://
www.energiecontracting.de/6-verband/wir-ueber-uns/vfw-in-zahlen.php), this
model plays a subordinate role since it does not allow for key contracting benefits
resulting from the assumption of responsibility for the plants and supplies to take
effect.

One special form of financing contracting that should be mentioned at this point
is the so-called lease model. This special contracting model has proven its worth in
recent years as a means of offering customers economically interesting solutions for
efficient, decentralised proprietary electricity generation. Here, the contractor
plans, finances and builds the proprietary electricity generation plant and leases
this to the contractee. As the owner and operator of the plant, the contractee benefits
from the so-called proprietary electricity privilege and is thus exempted from the
levy charged under the German Renewable Energy Sources Act (EEG) for the
electricity it generates itself. If so desired by the customer, the contractor can also
take over all of the operations management for the proprietary electricity generation
plant and thus offer the customer the additional benefits of technical facility
management.


http://www.energiecontracting.de/6-verband/wir-ueber-uns/vfw-in-zahlen.php
http://www.energiecontracting.de/6-verband/wir-ueber-uns/vfw-in-zahlen.php
http://www.energiecontracting.de/6-verband/wir-ueber-uns/vfw-in-zahlen.php
http://www.energiecontracting.de/6-verband/wir-ueber-uns/vfw-in-zahlen.php

Renewable Energies in the Contracting Market 177

2 Renewable Forms Used in Contracting

Statistics published by the German Association of Heating Energy Suppliers (VfW
e.V.) (http://www .energiecontracting.de) provide an overview of the shares attrib-
utable to different forms of renewables in the supply of heating energy and
electricity in the contracting market. The statistics show that almost 7 % of heating
energy in contracting projects across Germany came from renewables in 2014. That
corresponds to a connected wattage of 1575 MW for thermal energy. The connected
wattage for electrical energy in contracting projects using renewables amounted to
around 205 MW in 2014. Solid biomass in the form of timber accounts for by far the
largest share of renewables, followed by biogas and wind power (Fig. 1). Photovol-
taic (PV) systems have only played a subordinate role to date.

The following sections deal in detail with the individual forms of renewables and
their suitability for use in the contracting business.

2.1 Photovoltaics (PV)

PV systems only generate electricity. This can either be fed into the grid or used to
cover the generator’s own needs. A number of business models are available on the
market for both options, and these are offered both to commercial and industrial
customers and to private households. What all models have in common is the goal
of using suitable surfaces at prospective customers to generate solar power and
eliminating the hurdle of system financing and operating and maintenance risk on
behalf of customers. However, these models only constitute contracting when the
electricity generated in the PV system is also used by customers themselves. Here,
use is generally made of the lease model described in Sect. 1.2.

Until just a few years ago, the more attractive model in economic terms was to
feed electricity into the grid. This was because of the high rates of compensation
paid. The marked cuts in solar power subsidies in recent years on the one hand and
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the sharp rise in electricity procurement prices (mainly owing to the levy charged
under the German EEG) on the other hand mean that new PV systems are often only
economically viable when the electricity generated is primarily used for proprietary
needs, thus reducing the volume of electricity procured externally.

As a general rule, the use of PV systems remains highly dependent on the legal
framework. Alongside the volume of solar power subsidies, this also includes levies
charged under the EEG for electricity resulting from proprietary generation. How-
ever, electricity generation costs associated with PV systems are expected to
decrease further in the medium term, thereby also reducing their dependence on
subsidies.

2.2 Solar Heating

With solar heating systems there is no alternative to using the heating energy
generated in the immediate vicinity of the system. This means that solar heating
systems are basically suited for supplying heating energy in contracting solutions.
To achieve sufficiently high supply reliability irrespective of weather conditions,
however, such systems must always be combined with other heating energy gener-
ation systems. This results in more complex systems technology than for PVs and
means that contracting solutions are mainly relevant for municipal and industrial
customers. However, solar heating finds only very limited application among these
customers. This is due to the significantly higher specific heating energy production
costs resulting from high volumes of investment when compared with conventional
fuels such as natural gas. Not only that, fewer subsidy options exist for this
approach (market incentive programme).

One key motivation for using solar heating systems is provided by the
requirements of the German Renewable Energy Heating Energy Act (EEWirmeG),
which calls for a share of heating and cooling energy to be generated from
renewables. However, these requirements only apply to public and residential
buildings.

23 Biogas

When it comes using biogas,' a distinction can be made between the two following
deployment options:

a) Deployment as biomethane (bio-natural gas) that is fed directly into the natural
gas grid and can theoretically be used to generate electricity and heating energy
at any supply point;

'Sewage, landfill and mine gas constitute special forms of biogas that will not be considered
separately here. Generally speaking, these fuels can be used in contracting in the same way as
biogas.
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b) Deployment as biogas for direct use at a supply plant in the direct vicinity of the
biogas plant (electricity and heating energy).

Biomethane generation requires greater technical input to achieve the quality
needed for the gas to be fed into the natural gas grid. This model nevertheless offers
the advantage that customers not directly in the vicinity of the biogas plant can also
be supplied with electricity and heating energy from biogas-powered energy supply
plants.

Both models are basically suitable for contracting solutions, with the supply of
heating energy to the customer generally forming the basis for the arrangement. The
electricity is fed into the grid and paid for in line with the provisions of the EEG.
Given significantly higher fuel prices for biogas compared with natural gas, the
feed-in compensation is also a prerequisite for offering economically viable biogas-
based supply solutions. The subsidy cuts introduced in the current amendment to
the EEG legislation (2014) nevertheless mean that biogas-based supply solutions
will in future be economically viable only in special cases. Such solutions will
therefore hardly offer any further potential for use in contracting solutions.

24 Solid Biomass

The use of solid biomass in the form of timber and waste timber to generate energy
has gained enormously in significance in recent years. While virtually no more fuel
volumes are available on the waste timber market in Germany, depending on the
quality and region involved, timber fuels still hold potential for further expanding
the generation of energy from biomass.

The available plant technology permits the use of a very wide range of different
fuel qualities and offers a suitable incineration technology for nearly all kinds of
timber fuel. Energy generation then involves either the combined generation of
electricity and heating energy or the generation of heating energy alone. Particu-
larly when the heating energy is used to heat residential and public buildings,
timber-powered boiler plants offer suitable potential to meet the requirements of
the EEWiarmeG legislation.

Given its wide-ranging flexibility in different heating levels and heating media,
timber is very well suited for use as a fuel in contracting solutions. However, such
solutions are restricted almost exclusively to industrial or municipal customers and
large residential buildings. The expertise required to generate energy from solid
biomass and experience in operating complex plants can be offered to customers as
an attractive added value, as can plant financing and fuel procurement. Not only
that, the contractor also assumes responsibility for assuring the quality of the fuel as
one of the key prerequisites for ensuring adequate plant availability levels. That
said, additional potential for deploying biomass will be determined not least by
developments in wood pellet and wood chip prices, as well as in prices for
conventional fuels such as natural gas and heating oil.
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25 Biogenic Residues

One special form of solid biomass that should be mentioned at this point is the
possibility of generating energy from biogenic residues. These are mainly incurred
in the food and beverage industry and include grain mill waste, such as husks,
residues from oil mills and grape marc. Given the different volumes and qualities of
residues arising at individual production locations, these fuels are chiefly suited for
use in the generation and consumption of heating energy at the respective location
and thus offer a good basis for contracting solutions. Generating heating energy
from these very different residues generally requires customised firing
technologies. These are available on the market from various plant manufacturers.
However, companies have significantly less experience with operating this kind of
plant than timber-powered biomass plants. Particularly for this kind of plant
concept, contracting can offer clear benefits to customers because experienced
contractors have the expertise needed to plan and operate such plants and manage
the risks associated with using biogenic residues.

Whether economically viable concepts can be developed for generating energy
from these kinds of residues, however, depends on the heating requirements at the
given production site. To a very great extent, it also depends on whether other
options are available for using the residues (material recovery/recycling), as well as
on the relationship between the technical input required to market the product and
the potential revenues.

2.6 Geothermal Energy

In Germany, geothermal energy is used above all to generate heating and cooling
energy. As a general rule, it is therefore also suitable for use in contracting
solutions. With installed capacity of around 4.2 GW of thermal energy output for
heating energy generation, Germany already holds the fifth position in international
rankings (http://www.geothermie.de/aktuelles/geothermie-in-zahlen.html). Given
geological conditions in Germany, however, the generation of electricity from
geothermal sources currently still only plays a subordinate role.

The current political framework enables larger-scale geothermal plants to be
operated viably in many areas of Germany (http://de.wikipedia.org/wiki/
Geothermie). That said, these plants also carry a number of risks and have in the
past resulted in sometimes considerable damage to buildings in their immediate
vicinity. Despite its promotion in the market incentive programme, the full costs
involved mean that the use of near-surface geothermal energy to heat or cool
buildings by means of heat pumps can only compete with solutions based on
conventional fuels in individual cases that offer ideal conditions. Geothermal
energy is nevertheless already being put to widespread use. The requirements of
the EEWiarmeG offer potential for using geothermal energy pump plants above all
in private and municipal contexts. In an industrial context, however, geothermal
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energy pumps and plants generally play a very minor role. The key focus here is
usually on using industrial waste heat sources.

Given these factors, providers of contracting solutions for geothermal plants do
operate in the market, but the share of the contracting market attributable to such
plants is currently still low.

2.7 Wind Power

Wind turbines only generate electricity. For conventional turbines with capacities
greater than 100 kW, the electricity generated is usually fed into the grid and not
earmarked for use by any specific customer. This means that traditional wind
turbines that feed electricity into the grid do not offer a basis for contracting
solutions.

On the other hand, smaller wind turbines with capacities less than 100 kW have
played an increasingly significant role for several years now when it comes to using
wind power. These mostly involve vertical turbines that are very quiet and already
start up at low wind speeds. Given their size, these turbines even offer interesting
potential for use in a private context. The number of these small wind turbines is
growing rapidly in wind-rich regions. In Germany, for example, an estimated total
of 10,000 such turbines had already been installed by 2010 (http://www klein-
windkraftanlagen.com). It nevertheless remains to be seen whether these plants
will also play a more major role in contracting solutions.

In principle, if the electricity is put to proprietary use, then the contracting
models available for wind turbines are similar to those for PV systems. Because
companies are usually not able to develop wind power projects with just their own
resources, suitable service offerings by contractors may provide a good incentive
for using wind power. According to an investigation carried out by EnergieAgentur.
NRW, the reluctance to draw on wind power contracting is largely attributable to
the political and planning law framework, which is subject to frequent changes
(EnergieAgentur. NRW, “Windenergie-Contracting in NRW”, May 2015).

2.8 Hydropower

Hydropower plants represent another solution; such plants generate only electricity
and generally feed it into the grid. They therefore do not offer a basis for contracting
solutions. One exception relates to small-scale hydropower plants that can also be
used for proprietary electricity generation. In this case, contracting solutions are
conceivable in principle. However, the potential for this kind of plant in Germany
must be questioned and depends, among other factors, on the availability of
corresponding water rights.
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3 Using Renewables in Contracting: Key Factors
and Challenges

Cores aspects of Germany’s energy turnaround includes raising renewables’ share
of energy consumption and the associated expansion in the decentralised energy
supply. To support the successful implementation of this turnaround, the govern-
ment has introduced a number of subsidies aimed not only at expanding the use of
renewables but also at enhancing energy efficiency and saving energy. These
measures are intended to create a basis for making the use of renewables economi-
cally viable.

Despite the availability of subsidies for renewables, however, companies often
face a number of hurdles that must be overcome when implementing corresponding
projects. These include:

e Lack of trust in economic viability of renewables,
« Lack of relevant expertise,

e Lack of access to fuels potentially required,

» Financing,

e Supply of suitably qualified operations staff,

e Technical, approval law and economic risks,

¢ Organisational input.

Contracting provides potential users with the possibility of overcoming these
hurdles and thus smoothes the way for companies to use renewables (Sect. 1.1).

That said, the decision as to whether renewables can be used to satisfy a supply
requirement is usually not taken by the contractor. The role of the contractor is
rather to design a customised plant concept that enables the customer to be securely
supplied with energy and utilities in line with its requirements. As a general rule,
customers give priority to inexpensive energy and utility supply solutions. When
devising plant concepts, the contractor assesses whether renewables can also be
viably used within the relevant legal framework.

Alongside cost factors, there are further criteria depending on the customer
group that significantly influence the selection of the relevant plant concept and
use of renewables. Distinctions can be made, for example, between industrial, real
estate and municipal customers. These are presented in Table 2.

Table 2 Decision-making criteria when selecting plant concept or renewables

Customer group Decision criteria

Industrial Energy and utility requirements, carbon footprint, costs, risks, plant
customers complexity, availability

Real estate Energy pass (appreciation in property value), requirements of EEWirmeG
customers legislation, costs

Municipal Energy pass (appreciation in property value), requirements of EEWirmeG

customers legislation, costs, climate protection targets
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While real estate and municipal customers draw on renewables chiefly to meet
legal requirements (EEWérmeG), the decisive factor for industrial customers is the
cost of their supply of energy and utilities. Particularly when they compete on an
international level, companies tend to focus on ensuring low energy and utility
prices. In this case, renewables are only selected when, drawing on all subsidy
options, they make it possible to implement inexpensive supply concepts.

For contractors, financing requirements in particular play a key role in deter-
mining prices for supplying energy and utilities. These depend primarily on the way
in which the necessary investments are to be financed. The prospective contractee
may have access to more favourable financing options than the contractor. How-
ever, the contractor may be able to offer its customers added value compared with
in-house solutions. Viewed as a whole, therefore, these would not be cheaper for the
customer.

One challenge when using renewables relates to the structuring of price adjust-
ment clauses in contracting agreements in cases where the electricity is subsidised
under the EEG. Here, fuel price increases may only be compensated for via
revenues from heating energy since the EEG compensation paid for electricity
remains fixed for the whole subsidy period. Particularly when the EEG compensa-
tion accounts for a high share of total revenues, the resultant disproportionate
increases in heating energy prices may be difficult to communicate to customers.
That said, customers face this disadvantage regardless of whether they opt for a
contracting solution.

With regard to the legal framework, risks relate above all to amendments in the
relevant subsidy laws. However, owing to the protection of the status quo still
applicable for plants already in operation, these risks are limited to the period
within which legislative amendments are prepared and adopted. During these
periods, investment decisions are usually not taken and projects already planned
are implemented faster to enable existing subsidy regulations to be drawn
on. Should future legislative amendments nevertheless infringe on the protection
of the status quo, then the resultant insecurity among investors would have unfore-
seeable consequences for the further expansion in renewables and their use in the
contracting market.

4 Renewables Contracting in Practice: Select Examples
4.1 Solar Heating

The construction of a new gastronomy business in 2010 also involved installing an
energy centre to supply the restaurant with heating energy. The municipal council
required the building to meet so-called green building standards and be fully
supplied with heating energy from renewables in the context of an energy supply
contracting solution. The tasks performed by the contractor included designing,
planning, building and financing the necessary plant technology and supplying the
restaurant with heating energy.
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Table 3 Select project data of contracting concept for energy supply to a gastronomy business

Project data Figure

Plant investment € 194 k (€ 144 Kk subsidies)

Contractual term 15 years

Installed heating energy capacity 100 kW timber; 60 m? collector surface
Pellet requirements 20 t/a

Heating energy turnover 100 MWh (26 MWh solar)

CO, savings 55 t/a

Invoicing Basic charge and volume-dependent price

Because of the high volume of warm water required and the minimum supply
temperature of 65 °C, a CPC vacuum tube collector system directly linked to the
heating buffer storage was selected for the base load supply. Medium and peak
loads are covered by a wood pellet boiler. Select project data are summarised in
Table 3.

The project was implemented by MVV EnergySolutions in 2010 and exemplifies
a classic contracting approach to supplying a customer with renewables. In this
case, the decision to work with renewables was determined by the requirements of
the municipal council. As a result, the economic viability of the solution was not
compared with that of conventional fuels.

4.2 Biogas (Biomethane)

The biogas project described here was based on an invitation for tenders issued by a
public sector organisation that involved taking over the entire heating energy
supply in the context of an energy supply contracting solution. The contractor
was required to plan the supply concept, install and finance the necessary plant
technology and ensure the heating energy supply to the customer’s properties. The
building for the energy centre would be provided by the state government.

The exclusion criteria set by the customer for the supply concept included
compliance with EEWidrmeG and a primary energy factor of <0.5 for the heating
energy supply. For logistical reasons, the customer excluded the use of solid
biomass, as a result of which the primary energy factor requirements could only
be met by using biomethane.

Consistent with the conditions set by the customer and subsidy options, MVV
EnergySolutions submitted a concept in which the heating energy would be sup-
plied by two biomethane combined heat and power (CHP) plants with an electrical
capacity of 750 kW each and two natural-gas-powered boilers.

The CHP plants would be installed 1 year apart to enable both plants to be
assessed as individual plants under the current requirements of the EEG. This would
guarantee higher EEG compensation and make it possible to offer a more
favourable heating energy price.
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Table 4 Select project data of contracting concept for energy supply to public sector organisation

Project data Figure
Planned plant investment € 2.9 million
Planned contractual term 15 years
Installed heating energy capacity 9.6 MW
Installed electricity capacity 1.5 MW
Natural gas input 6 GWh/a
Biomethane input 23 GWh/a
Electricity generation (EEG) 8,626 MWh/a
Heating energy turnover 14,000 MWh/a
CO, reduction potential 3,200 t/a
Invoicing Basic charge and volume-dependent price

The electricity generated by the CHP plants would be fully fed into the grid for
general supply and would receive constant compensation over a 20-year period
pursuant to current EEG provisions.

In their final state, the CHP plants would have provided almost 60 % of the
desired heating energy. Select project data are presented in Table 4.

This project was not implemented, but it nevertheless illustrates a classic
contracting approach to supplying heating energy to a customer on a renewable
basis. Here, too, the use of biomethane was determined by customer requirements.

4.3 Solid Biomass

Based on a need to convert its existing energy centre owing to the expiry of the
relevant approvals, in 2009 a public sector organisation issued an invitation for
tenders for the supply of heating energy to its properties in the context of an energy
supply contracting solution. In addition to heating energy in the form of heating
water, the invitation for tenders also provided for the supply of permeate and
concentrate and the operation and maintenance of the local hot water grid. The
necessary operations staff for the heating plant would be provided by the customer
by way of a personnel agency agreement. Furthermore, with regard to the renewal
of the heating energy generation plants, the customer wanted the contractor to meet
the legal requirements in force since January 2009 with respect to the use of
renewables upon construction of additional buildings (EEWarmeG). The contractor
would also be required to ensure the necessary planning and financing, the conver-
sion work and operations management at the energy centre.

Consistent with the conditions contained in the enquiry, MVV EnergySolutions
tendered and implemented a concept based on solid biomass. The technical concept
involved the following main measures:

« Dismantling of existing gas/oil boilers (fossil fuels),

e Construction of two timber-powered boilers of 10 MW, each based on solid
biomass (timber) to secure base load supply,

» Construction of a timber store
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Table 5 Select project data of contracting concept for energy supply to public sector organisation

Project data

Planned plant investment

Planned contractual term

Installed heating energy capacity (timber)
Installed heating energy capacity (gas/oil)
Timber input

Gas/oil input

Heating energy input

CO, savings

Invoicing

Annual energy cost savings for customer

Figure

€ 12 million
20 years

20 MW

51 MW

132 GWh/a

3 GWh/a
95,000 MWh/a
24,000 t/a
Basic charge and volume-dependent price
20 %

« Installation of a new gas/oil boiler (16 MW),) to cover peak loads,
» Continued use of an existing gas/oil boiler as a reserve,

« Installation of a heating energy storage facility,

¢ Gradual renovation of heating energy grid.

The biomass boiler was dimensioned in such a way as to facilitate high operating
hours and full utilisation while at the same time enabling scheduled inspection work
to be performed without incurring additional expenses for expensive secondary fuel
(gas or extra light heating oil). Following the complete conversion of the energy
centre, 95 % of heating energy is now generated using timber as a fuel, while the
remaining amount is covered by light heating oil or natural gas. Select project data
are presented in Table 5.

The concept implemented not only enabled the requirements of the EEWiarmeG to
be met in full. It has also resulted in a less expensive supply of heating energy than
previously. In this case, the contractee benefited not only from an ecological perspec-
tive but also in economic terms from a sustainable supply concept based on renewables.
However, this state of affairs was only possible because the contractor was able to
secure corresponding volumes of timber on favourable terms upon conclusion of the
contract. Not only that, the plant technology planned and installed was capable of
working at high availability levels with the fuel quality thereby deployed.

4.4 Biogenic Residues

In response to a customer request, a concept for generating heating energy from
grain husks at a new production site was compiled for a grain mill operator in 2014.
This concept was to form the basis of a contracting offer.

The technical concept involved making use of the grain husks incurred as a
waste product during the grinding process. Previously, husks had been used as an
additive to fodder. The processing effort (grinding) required for this is relatively
high, however, and the customer faced difficulties in selling the grain husks in the
quantity incurred (around 20-25 t/d).
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Table 6 Select project data for investigation of grain husk incineration as basis for supplying
steam to mill operator

Project data 1 t/h steam 2 t/h steam
Required plant investment € 1.0 million € 1.5 million
Natural gas costs saved € 235 k/a € 470 k/a
Grain husk fuel costs including ash disposal € 78 k/a € 155 k/a
Operating costs € 70 k/a € 77 k/a
Grain husk input 1,260 t/a 2,530 t/a
Steam requirement 6,500 t/a 13,000 t/a
Annual savings for customer € -35k €60k

The grain mill also requires steam, which was currently to be provided from a
natural-gas-powered boiler. During the first stage of expansion, steam requirements
would remain constant at 1 t/h. Following further expansion in the production plant,
this figure would rise to 2 t/h.

The task now involved reviewing whether the grain husks could be used to
generate steam under the conditions outlined earlier and whether an economically
viable concept could be developed on this basis. In terms of fuel costs, the volume
of costs stated for the grain husks should correspond to the revenues previously
generated by the customer from using the husks as a fodder additive minus the
processing costs thereby avoided. No subsidies would be available for heating
energy generation in this case.

As a result of the investigations, the customer was shown that, assuming
sufficiently high steam requirements, the supply of steam from grain husks was
less expensive than using natural gas. The principal project data are presented in
Table 6.

To be economically viable, however, the use of grain husks presupposes a
minimum steam requirement of 2 t/h, a figure that would not be reached in the
first production phase. For this reason, the project was initially not pursued any
further. The concept nevertheless shows that under ideal conditions, the supply of
heating energy using regenerative fuels is also possible and that this approach holds
potential for contracting solutions.

5 Conclusion

Expanding the use of renewables is a key prerequisite for successfully
implementing the energy turnaround. Despite government subsidies, potential
users of renewables nevertheless face a number of challenges and risks. As an
innovative service model, contracting represents one way of assisting customers to
overcome existing hurdles and facilitate the use of renewables in their supply of
energy and utilities.

A variety of contracting models have become established in the market. These
offer customers a high degree of flexibility in terms of having their supply of energy
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and utilities structured by a service provider. The associated benefits for the
customer mean that contracting is an important instrument that can contribute to
the success of the energy turnaround.

As a general rule, however, it is not the contractor who decides whether
renewables will be used in contracting solutions. This decision is rather taken by
customers, who stipulate the requirements they have in their utility supply, and
lawmakers, who make the use of renewables mandatory and structure renewables
subsidies. Energy and utility prices are often the decisive criterion for customers
when selecting contractors. This means that opportunities for renewables only arise
when they can be put to economically viable use in inexpensive supply concepts.
The provision of a reliable and suitable subsidy framework by lawmakers still plays
a key role in this respect and will continue to do so in the medium term.
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Abstract

The specific situation of tourism companies causes difficulties with regard to
sustainability. After all, their job is to sell perfectly staged counterworlds to
everyday life. In essence, the touristic experience invokes “the crossing of
boundaries”—spatially, socially, but also morally. The postulate of so-called
sustainable tourism—to “fully” take into consideration future economic, social,
and ecological requirements—resembles the squaring of a circle, at least for
those companies that attempt to create a “coherent overall picture” to satisfy the
demands of their customers. For that reason, tour operators face specific
difficulties when it comes to the adequate integration of positive approaches to
marketing renewable energy in their client-focused service packages. These
positive approaches certainly exist in the tourism value chain and can be used
to satisfy the minimum requirements for “sustainable” tourism, the criterion of
the Global Sustainable Tourism Council. The relevance of this difficulty can
even be demonstrated for a leading corporation in the field of tourism, Studiosus
Reisen Miinchen GmbH. This case study provides food for thought. What is
needed in the future to sustainably reduce tourism’s frequently evoked so-called
green gap?
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1 Introduction

On the occasion of the first fvw Online Marketing Day on 7 May 2014 in Cologne,
the best online marketing campaigns of tourism companies were honored. It was
noteworthy that none of the top 12 candidates even hinted at the topics of renewable
energy, climate change, or sustainability (see fvw, 09.05.2014, pp. 28ff.). Market-
ing takes its cues primarily from the wishes of customers or from the ideas of
companies about these wishes. What do tourism companies think about the wishes
of their customers? Apparently customers do not want to be reminded of climate
change and other problems; in tourism, the perfectly staged alternative to our daily
routine plays a specific role, or, as the head of a travel agency pointedly formulated:
“We want to sell the best weeks of the year and not optimal solutions to crises and
problems” (fvw, 27.02.2014, p. 13).

It is definitely not the case that climate change and sustainability are ignored by
the industry. Products such as the green rail card by Deutsche Bahn, which features
CO; neutrality, are considered pioneers. The same is true of new products of the
sharing economy in the area of transport operations or lodging. However,
ecologically correct relaxation at home, let alone the trend to avoid travel, is less
likely to satisfy the deep-seated wishes of the guest. It may be the case that CO,
emissions can be compensated via so-called climate donations, but not the intercul-
tural exchange or the experience of the unknown and unfamiliar (and, thus, of one’s
identity). It does not exist without mobility across borders, interpreted in multiple
ways. And this may even imply that the standards and accomplishments of our
society, for example concerning climate protection and sustainability, are forgotten
during supposed the best weeks of the year.

“When making the booking decision, sustainability is irrelevant” (fvw,
14.03.2014, p. 74). It is more important to let the guest experience sustainability
on site, based on the principles of storytelling. It was a major conclusion at a
number of panel discussions at the ITB Congress 2014 in Berlin (fvw, 14.03.2014,
pp. 72-74) that the luxury segment offers the greatest potential for “sustainable”
tourism. To experience people in their local setting, for example energy generation
in a village in Calabria, is more likely to make the traveler aware of structures and
problems and to foster engagement and responsibility through personal contact.
What is the meaning of “sustainable” tourism, what is its official definition, and
what actors are involved along the value chain in tourism? What companies and
their marketing activities are of the greatest relevance for studying the topic of
“sustainable energy in tourism marketing”?

2 Tourism Companies and Sustainable Marketing
Meffert et al. (2012, p. 15) stress the sales focus of practitioners in the field

of tourism, even though marketing is currently seen in a much broader and
generic context. The definition of the American Marketing Association, which
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was officially adopted in July 2013, explicitly makes reference to society at large
when entering into exchange relations. This should sound particularly familiar to
tourism companies since networks of various kinds are the main reference points
for their daily work. Networking is indispensable for tourism professionals since
they are required to work together with a number of different companies, societal
groups, and even directly with their customers in the course of providing their
services. For that reason, Pechlaner et al. (2011) appropriately point out the
importance of competent cooperation and networking, especially in regions and
destinations.

What exactly is sustainable marketing, and what is its precise meaning in the
tourism industry? Pomering et al. (2011, p. 959) describe sustainable marketing as a
development stage with lower target orientation than “sustainability management.”
To clearly highlight the aim of sustainability and to accept it without a doubt, a
“holistic perspective” is required, in the opinion of El Dief and Font (2010, p. 159);
this is where they observe the decisive criterion for differentiation from green
marketing and greenwashing, a term frequently cited in the tourism industry.
Such a holistic perspective requires the systematic pursuit of sustainability at all
levels of the corporation, not only in marketing. And indeed, internationally
accepted criteria with clear guidelines for action are in place for the tourism
industry. They allow categorization and assessment (GSTC 2012, 2013) and help
in meeting the target.

So what is meant by sustainable tourism? The environmental agency of the
United Nations (UN) developed the following formulation jointly with its special
agency, the World Tourism Organization (UNWTO):

Definition Start

Tourism that takes full account of its current and future economic, social and
environmental impacts, addressing the needs of visitors, the industry, the environment
and host communities (UNEP/WTO 2005, p. 12)

Definition Stop

The resulting demands on tourism marketing, namely, to take full account of
environmental aspects in addition to all social and economic considerations while
simultaneously satisfying the needs of customers, appears rather unrealistic against
the backdrop of the previously described industry setting. At its essence, the
tourism experience involves crossing boundaries—spatially, socially, but also
from a moral perspective. In all areas of multidisciplinary tourism research,
boundaries and borderline experience play a role; Pomering et al. (2011, p. 957)
explicitly refer to the importance of the marketing activities of tourism companies.
Boundaries give structure to a journey and our sense of time, and they allow us to

“Marketing is the activity, set of institutions, and processes for creating, communicating, deliv-
ering, and exchanging offerings that have value for customers, clients, partners, and society at
large.” (AMA)
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leave the familiarity of the daily routine behind. The traveler—this is revealed by
contributions in tourism psychology—enters a different world:

The various forms of otherness consumed in tourism seem able (and are often purposely
produced) to satisfy desires that are hidden or otherwise repressed in tourists’ everyday
lives. (Picard and Di Giovine 2014, p. 23)

The touristic experience is characterized by abandoning the daily routine, by
“consuming” otherness and unfamiliar settings, and, thus, also by reassurance of
one’s own identity. What types of travel and what types of companies are most
informative about the topic of renewable energies in the marketing of tourism
companies? Not all activities of a traveler are considered to be part of tourism.
Tourism is defined as the temporary departure from the customary center of one’s
life. For the international statistical measurement of the social, cultural, and eco-
nomic phenomenon of tourism, the following official definition by the UNWTO? is
used:

Definition Start

A visitor is a traveler taking a trip to a main destination outside his/her usual
environment, for less than a year, for any main purpose (business, leisure or other
personal purpose) other than to be employed by a resident entity in the country or
place visited. These trips taken by visitors qualify as tourism trips. Tourism refers to
the activity of visitors. (UN/UNWTO 2010, p. 10)

Definition Stop

Based on this definition, travel without a purpose (leisure travel) and travel that
has a specific aim (such as business travel) are not distinguished; both are consid-
ered to be tourism as long as additional requirements are met, such as the limitation
to 1 year. However, travel that takes place without a clearly defined purpose, such
as the classical vacation, which serves the vague aim of recreation, is more likely to
reveal a “coherent overall picture” of the phenomenon of tourism. In the business
travel segment, meanwhile, the marketing of renewable energy is prominently
positioned by the companies involved. The concept of green meetings, the
planning, organization, and implementation of so-called environmentally appropri-
ate events is increasingly developing into a flagship of companies and Germany as a
travel destination. While business travel also belongs to the tourism industry, it
must be differentiated from tourism in the narrow sense, which is defined by the
travelers’ extraordinary experiences and the importance of the unfamiliar for
personal identity.

So what types of companies should be studied, what segments most likely
represent a coherent overall perspective on travel and tourism, and who were the
guests of these companies? Tour operators undertake organizational, informational,
distributional, and social tasks in the source and target regions. Depending on the

>The status of the UNWTO is that of a specialized agency of the United Nations. It is
headquartered in Madrid.
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type and occasion of the journey, the tourism service chain includes different types
of service providers, but normally transportation and lodging companies. The tour
operators play a central role, since they combine the various offerings into a
comprehensive bundle of services, which they distribute independently. Even
though the share of so-called classical package tours has been steadily declining
for many years, while the independent gathering of information and the booking of
partial services online by travelers has been increasing at the same rate, tours
compiled by tour operators remain the most important type of organized vacation
at 42% in the year 2013° (FUR 2014, p. 4). To obtain a consistent overall
perspective on travel and tourism, we should first take a closer look at the offerings
of the organizers, more precisely, the offerings of the providers in the segment of
leisure travel. In the tourism industry, a distinction is made between tourism (with
operators at the center) and business travel.

The operators deal with numerous additional tourism companies in their
offerings. Do these potential cooperation partners provide favorable conditions
for a “green” product of the operator? What is the importance of sustainability
targets such as an increase in the share of renewable energy for these companies? A
fragmented picture currently emerges among operators in the field of tourism
concerning the topics of climate change and renewable energy, which can be
outlined as follows:

2.1 Digression: Service Providers
2.1.1 Transport Providers

— With its strategy DB 2020, Deutsche Bahn AG positions itself as a “green”
company and actively promotes its role as an “environmental leader”: it is
planned that by the year 2050 all trains of Deutsche Bahn AG will operate
with 100 % electricity from regenerative sources.

— While the statement that long-distance coaches are the most environmentally
friendly means of transportation after trains is well accepted among tourism
professionals, this aspect is not found in the marketing materials. The providers
and their associations instead focus on a possible image change, now that new
and attractive target audiences have (re)discovered the bus as a means of
transportation, following the liberalization of long-distance bus services in
2013. Speakers at the annual industry meeting in Cologne, organized by RDA
International Coach Tourism Federation, primarily pointed out that coaches
are an inexpensive and safe means of transportation. The fact that it is an
“environmentally friendly” alternative to car, plane, or train was only a second-
ary consideration (RDA 2013). The German Tourism Association, the umbrella
organization of the tourism industry in Germany, meanwhile thinks that a

3In 2003, this share was still 48 % (FUR 2014, p- 4).
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change in image is possible since the long-distance coach fits well with “new
travel behavior”: “environmentally conscious, more frequent and shorter travel”
(DTV).

— The adjustment process in light of the changing environmental situation is
particularly difficult for air carriers: to counter increasing costs and competitive
pressures, they still focus on technological solutions (“fuel efficiency”) but
currently do not adjust their business models. This is even true of Deutsche
Lufthansa AG, a company with exemplary activities in the UN Global Com-
pact. A joint public relations campaign aims at creating awareness about the
“high ecological efficiency of German air carriers” (Deutsche Lufthansa AG)
among people living in Germany. Roland Conrady, head of the ITB Berlin
Congress and president of the scientific association DGT,* initially an air carrier
manager himself, sums it up in a presentation to numerous industry
representatives:

Major change in the transport sector seems unavoidable in the future. (Conrady,
15.05.2014)

2.1.2 Hospitality Industry

— Measures to conserve energy, even including zero-emission hotels, are also an
important topic in the hospitality sector owing to the high relevance of fixed
costs. Initially, the large and globally active hotel chains addressed the issue in
their marketing initiatives, for example the hotel company Hilton, which has
been in business since 1919 and currently operates 4661 hotels (Hilton 2016a).
The reduction of CO, emissions was considered to be an important strategic aim
to cut costs and was pursued in cooperation with numerous partners. The
documentation and development of new management approaches aiming at a
reduction of CO, is seen as an important marketing topic: Hilton, for instance,
claims to participate in specific projects that advance change in other industries
as well. The company also states that it bought carbon credits from a steel
producer from South Korea to offset carbon emissions caused by Hilton
customers’ meetings and events (Hilton 2016b). However, this should not be
seen as purely positive, since—similar to the compensation of CO, emissions in
air travel—this apparently leads to a negative habituation effect instead of the
necessary change in consumption patterns needed in the long run (see
subsequent discussion on destinations). In business-to-business marketing,
meanwhile, purely economic criteria are listed, and not only by the German
hotel and restaurant association DEHOGA (2012) but also, for example, by the
much smaller marketing cooperation Green Hotels in the USA (Green Hotels
2016).

“Deutsche Gesellschaft fiir Tourismuswissenschaft e.V.
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Others may be too aggressive in highlighting the changing awareness and support
of ecological change, for example, Boutique Hotel Stadthalle Wien, according to its
own assessment the first city hotel with a zero global energy balance:

In the course of a year our boutique hotel creates the same amount of energy that we require
to run it. For this, we only use renewable energy sources like solar and photovoltaic panels,
ground water heat pumps and even three wind turbines. A calculation that is guaranteed to
pay off! (Hotel Stadthalle 2016, 2014b).

However, the company, which has been awarded a number of prizes for envi-
ronmental awareness and innovation over the previous years, must concede that the
required permits for the three wind turbines have not yet been granted by the city.
At any rate, this seems hard to imagine in the middle of a metropolitan area such as
Vienna. At the front desk, a fact sheet is available upon request that includes the
sentence: “We continue to hope that we will obtain the permits” (Hotel Stadthalle
2014c), while the text on its Website is formulated in the present tense:

Our new building is not only the perfect addition to the existing, thoughtfully renovated
period townhouse, but maintains a zero-energy balance as well. (Hotel Stadthalle 2014b).

Boutiquehotel Stadthalle very successfully works with this approach and is
co-founder of the marketing cooperation Sleep Green Hotels (Sleep Green 2016a,
b). According to the hotel, the guests, international city tourists, but also business
travelers, value these activities and make a conscious choice:

We are aware of the fact that everybody can support the environment. For that reason, our
guests sleep with a clear conscience at our place. (Hotel Stadthalle 2014a).

A sentence on the bill informs readers that by staying “at the zero-energy
balance hotel,” the traveler has helped the environment (Hotel Stadthalle 2014d).

2.1.3 Destinations

— For important source countries such as Germany, earthbound travel is gaining in
importance. The manifold reasons supporting this development include the
so-called demographic change, an increasing aging of the traveling population,
a growing attractiveness of domestic offerings, and, recently, the complex
security situation in international destinations. The changes surely do not stem
from travelers’ heightened environmental awareness or a new focus in the
marketing activities of tourism companies. A large number of existing offerings
do not point in that direction: particularly new entrants in the heavily contested
market for holiday travel continue to use all means to attract vacationers with a
love for travel from the rich source countries.

— As an example, new destinations such as Costa Rica attempt to position them-
selves in the important German source market as a trendy ecological travel
destination (CST 2014). This may seem strange, considering the CO, balance
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of long-haul travel. While there is a theoretical possibility of voluntarily com-
pensating for personal CO, emissions, for example via atmosfair or myclimate if
booking travel from TUI, the effects are nothing special. To achieve something
in practice, a certain element of compulsion is obviously needed, for example, a
surcharge on ticket prices. But the possibility of providing a compensation
payment should also be viewed critically as travelers may get the impression
that no behavioral change is needed and unnecessary long-haul travel is subject
to greenwashing (Schmiicker 2011, p. 140).

— Climate change and travel that is low in CO, emissions pose massive challenges
for a globalized tourism industry. At ITB Berlin, the world’s largest tourism
convention, the picture is mixed: At the ITB Congress as “the leading travel
industry think tank,” (ITB 2016) only a few, but clearly critical, statements were
made, for example, a keynote by the Swedish climate researcher Gossling at
CSR Day (ITB 2016, p. 40). The official partner country of 2016, the Maldives,
meanwhile used slogans such as “...the sunny side of life” or “where the
weather is a dream” (Maledives 2016) and remained correspondingly guarded
on the topic of climate change during numerous appearances, including a panel
discussion in the context of the CSR Day. At any rate, environmentally con-
scious travel is frequently considered to be part of the luxury segment in the
tourism industry, as discussed in the introduction (Sect. 1). This seems rather
fitting.

This fragmented description at the level of operators reveals different strategies
and behavioral patterns of the providers in the tourism sector: a broad spectrum of
possible business partners is available to the independent organizer who manages
the travel package as a coherent unit and interacts with guests. When compiling an
offer, to what extent do tour operators take into consideration the bundling of
various components and the positive contributions of the providers? Organizing
travel is among the most creative activities in the broad field of tourism: to what
extent do organizers make use of their scope, to what degree do they address the
issue of renewable energy in their interactions with the guest? Once it has been
clarified that, from the perspective of the guests, tour operators are largely respon-
sible for the overall presentation of the tourism offering, the type of organizer and
the evaluation criteria need to be identified.

The customer preference for an environmentally conscious offering does exist in
principle—if no additional burdens are created: “Sustainability should not cost
anything” (Conrady 2014, p. 36). At the same time, 22 % of customers are consid-
ered to have an interest in sustainability and represent an attractive market segment
for tourism companies (Conrady 2014, p. 5). Tour operators frequently know too
little about their target audiences or about the available options for targeted market
cultivation. It also appears that there are significant research gaps. Specifically, a
theoretical framework is missing, which allows the structuring of issues such as
successful interaction with customers concerning sustainability in tourism, the
identification of organizers or types of companies that could be in charge of this
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so-called educational task, and, finally, the identification of values and visions that
are likely to be of relevance in the future.

3 Uniform Criteria for Sustainable Tourism

Dérnberg et al. (2013, p. 13) estimate the number of tour operators” in Germany at
1500, while the operator ranking of fvw (Dossier, 13.12.2013) lists 57 noteworthy
market participants for Germany. Little is known about the way they operate and
their distinguishing features. Worth mentioning at any rate is the broad range of
those companies in Germany: from small, albeit very professional, partnerships or
capital companies with 2000 travelers a year to vertically integrated groups, such as
TUI AG with TUI Deutschland and 7.5 million participants in 2013 (Ibid., p. 5).
While these companies also differ with respect to their portfolios and their quality
policy, some of them, despite all their differences, come pretty close to their own
aspirations of assuming a leading role in the field of sustainability. The individual
companies are quite different and include TUI AG, Studiosus Reisen Miinchen
GmbH, and forum anders reisen, a marketing cooperation of smaller tour operators.

While a direct comparison of these three companies might be very appealing, the
contribution of this paper is to clarify with the help of a corporate example how
difficult it is to actually “implement” the individual aims in applied business
practice. Considering the title of this contribution, the specific question must be:
To what degree is the topic of renewable energy present in the marketing of the
selected company? To what degree do the people in charge explicitly address the
issue? Is there any indirect coverage of the topic of climate change? Tour operators
are in a difficult position in this regard since, on the one hand, they are very close to
the needs and wishes of their clients while, on the other hand, they are far away and
have very little opportunity to influence them. According to Dornberg et al. (2013,
p. 228):

During vacation travel, the customer is subjected to such sensory overload that he will
normally not be able to identify the factor in this complex service package which dominates
as a brand or image.

Prior to compiling the actual bundle of services, during the offer and information
phase, the organizers ought to look out for any opportunity to understand their
customers so that they can take all appropriate steps in planning and structuring
their Websites.

For the systematic incorporation of so-called green topics into the customer
dialogue, hotels and tour operators can utilize the criteria of the Global Sustainable
Tourism Council. They were developed in 2012 and are widely recognized at the

STour operations as the main source of income, excluding those companies that organize travel as
a sideline job, only occasionally or without commercial purpose.
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international level. These criteria serve as global reference values for minimum
requirements and have been continually refined since 2007 in a cooperative process
that includes a total of 27 organizations, including the UNWTO and TUI AG: “The
minimum that any tourism business should aspire to reach” (GSTC 2012). These
Global Sustainable Tourism Criteria for Hotels and Tour Operators not only
formulate internationally recognized standards but also provide important pointers
concerning concrete implementation. With regard to the relevance of the topic of
renewable energy or the problem of climate change in corporate marketing, the
following criteria and indicators ought to be present in the Web presence of the
tour operator:

D1.3 Energy consumption is measured, sources are indicated, and measures are adopted to
minimize overall consumption and encourage the use of renewable energy.

IN-D1.3.a Total energy consumed, per tourist-specific activity (e.g., guest-night,
tourists), per source. Percentage of total energy used that is a renewable versus nonrenew-
able fuel. . ..

D2.1 Greenhouse gas emissions from all sources controlled by the organization are
measured, procedures are implemented to minimize them, and offsetting remaining
emissions are encouraged.

IN-D2.1.a Total direct and indirect greenhouse gas emissions are calculated as far as
practical. The carbon footprint (emissions less offsets) per tourist activity or guest-night is
monitored. . ..

D2.2 The organization encourages its customers, staff, and suppliers to reduce
transportation-related greenhouse gas emissions.

IN-D2.2.a Customers, staff, and suppliers are aware of practical measures/opportunities
to reduce transport-related greenhouse gas emissions (GSTC 2013).

Since the topic of renewable energy also has strong societal relevance through a
regional focus and the development of local self-supporting communities, the
following point is also important:

B1 The organization actively supports initiatives for local infrastructure and social com-
munity development. .. (ibid.).

Does the company selected satisfy these minimum requirements of the Global
Sustainable Tourism Council, and do the responsible parties directly or indirectly
address the topic of renewable energy in their Web presence? The following section
presents the results of the Web analysis and makes the transition to a critical
reflection and categorization of these results.

4 Corporate Example

TUI AG, Studiosus Reisen Miinchen GmbH, and forum anders reisen consider
themselves to be leaders in the field of sustainability. Among these three very
different companies, the example of Studiosus stands out. It is one of only a handful
of tourism companies—the only tour operator in Germany until 2014—that actively



Renewable Energy in the Marketing of Tourism Companies 199

support the Global Compact of the UN and provide visible documentation of these
activities. In contrast to TUI Deutschland and forum anders reisen, Studiosus is a
pure operator of study tours, which implies certain demands on the quality of the
travel program and its organization by tour guides that are predominantly employed
by the company. The impeccable reputation of the company with respect to its
commitment to sustainability is also derived from the positive attitude toward a
solid medium-sized company in a very volatile and at times even shady environ-
ment. Study tour operators in general, and especially Studiosus in particular, appear
to be far removed from any suspicion of greenwashing.

4.1 Studiosus Reisen Miinchen GmbH

Studiosus is a family-owned medium-sized company, founded back in 1954 in
Munich. It is currently managed by the second generation and continues to enjoy
great success in the marketplace. Studiosus is the largest study tour operator in
Germany. It is characterized by innovative concepts (“extra tours”) as well as a
credible positioning regarding sustainability. Studiosus has been a member of the
UN Global Compact since 2007 and is additionally seen in the industry as a
benchmark for the implementation of sustainability measures. Consequently, it
has received numerous awards and prizes over the years. In 2013, Studiosus
received the CSR prize of the federal government in the category of medium-
sized companies (50-499 employees). For the first time, this prize was awarded to
“exemplary and innovative companies, which pursue a path of structuring their
entire business activity in such a way that social, ecological and economic
sustainability is achieved” (Studiosus 2014h).

Jointly with Marco Polo, Studiosus Reisen ranks 11th in the operator rankings of
fvw (Dossier, 13.12.2013, p. 5) and has sales of € 233 million and 90,620
customers. According to information obtained from the company, approximately
83 % (Studiosus 2014¢) of the company’s study tours are sold via travel agencies in
Germany, Austria, and Switzerland. The products of Studiosus are study tours of
high quality with specialized tour guides, who are trained predominantly by
Studiosus.

However, an analysis of the Webpages of Studiosus reveals that the problems of
climate change and other aspects of renewable energy are described rather cau-
tiously at the product level.

— The search term “climate change” provides only one entry on the homepage: in
the year 2008, Studiosus received an award from GEO SAISON for the tour
“The Alps and climate change” (Studiosus 2014b). This tour is no longer
offered.

— The search term “renewable energy” similarly provides one entry: in a press
release, Studiosus highlights a new offering, a study tour to Calabria with the
title “Italy’s wild tip of the boot.” Included is the sentence:
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Furthermore, the Studiosus tour manager also points out social topics of the region: What is
the role of alternative energy and environmental protection in the South of Italy? And how
big is the influence of the Mafia in Calabria? (Studiosus 2014d)

The catalogue does not allow these types of search terms. “Calabria” yields the
following result:

— The tour offering initially contains no suggestions concerning “alternative
energy and environmental protection.” Furthermore, it involves air travel
(8 days), and on the relevant pages of the catalogue, no data about the CO,
balance of this trip are provided (Studiosus 2014e). While no information is
given concerning possible compensating payments for air travel, travel by bus
and train is designated as climate neutral “via CO, compensation” (Studiosus
2014e).

— The detailed description of the trip is not easily located (under “print function”),
but it contains no references to renewable energy. During the ridge walk on the
Monte Tiriolo, which is described as challenging, the guests can look out at the
end a 360-degree panorama . ..

... and observe wind turbines in the distance. What is the role of alternative energy and
environmental protection in the South of Italy? Ask your tour manager! In the village, the
weaving looms rattle just like they did in the old days. (Studiosus 2014c)

Following Miiller and Mezzasalma (Miiller 2007, pp. 169ff), minimum
requirements are in place for the marketing mix of tour operators with an ecological
orientation:

1. Resource-efficient, low-emission means of transportation are selected
(PRODUCT).

« Studiosus makes this choice available but does not reference it in the descrip-
tion of the travel offering or in the detailed description of the tour. The
information is only provided in the general travel directions. At this point,
the decision in favor of the tour has factually been made.

2. The company supports products that are environmentally friendly, for example,
by favoring these products in their offering or by a CO, compensation, which is
included in the price (PRICE).

» At € 1440 per person (if applicable plus surcharge for air travel) for 8 days
full of adventures and support from a tour manager, which is equivalent to a
daily price of €180, this study trip is well priced for the organizer, but at the
same time not unreasonably expensive from the perspective of the guest.
There is no incentive to select earthbound travel as the standard version and
no CO, compensation is included.

3. Distribution only plays a minor role, for example, by producing the catalogues in
an environmentally conscious manner. However, McKercher et al. (2014) dem-
onstrate for the case of Hong Kong that both employees at the service desk as
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well as distribution managers tend to completely ignore the problems of climate

change. This is most likely due to the fact that the higher fees imply a preference

for selling expensive long-distance travel® (DISTRIBUTION).

 If Studiosus sells 83 % (Studiosus 2014g) of the tours via travel agencies and
additional tours via nontraditional outlets, their influence is reduced
considerably.

4. The company provides its guests with decision tools that are easy to follow, for
example, environmental certificates, the CO, balance of the tour, reports about
the environmental situation at the destination, or suggestions for behavior
(COMMUNICATION).

» Travel, particularly study tours, is a product that requires a large amount of
information. While Studiosus is very transparent about its operations and
products, it does not directly address the problematic issue of climate change
when presenting individual tours. This is done much later. It would be an
interesting question to check whether this approach serves the aim of
sustainability and to what extent this is pursued systematically. An operator
of study tours would most likely also be able to “educate” his guests without
bothering them.

The search term “green energy” provides advice about ecologically sound ways
of traveling to a destination and the possible offset of greenhouse gas emissions
under “journey to destination.” Information is also provided about the fact that
airplanes cause the most harm to the climate among all means of transportation
(Studiosus 2014a). The required compensation amount was already calculated and
it would be easy to include it in the booking. Alternatively, it would be just as easy
to calculate the individual values for each trip as well as the needed compensation
payments with only a few clicks. On this occasion, Studiosus stresses that all
business travel of its own employees is also calculated and compensated. All CO,
compensations of the company and its customers finance the construction of biogas
plants in southern India. This is done through a charitable organization (Studiosus
Foundation e.V.) and in cooperation with the Swiss climate protection agency
myclimate and provides high visibility for the company’s efforts at climate
protection.

The search terms “environmental protection,” “ecology,” and “sustainability”
produce no hits in the packages section. Instead, fairly comprehensive details about
ecologically responsible program planning are contained in the general information
about the company. Studiosus organizes air travel with minimum stays of 3 nights,
and the length of stays in the destination area exceeds the customary value by 25 %
according to the company. Given the demands of older target audiences for study
tours, however, this appears to mostly make economic sense.

Conclusion Start

9

STravel agencies act as agents and receive a fee of 10 % on average.
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The relevant criteria of the Global Sustainable Tourism Council were only
partially satisfied: criteria D1.3 and D2.1 with indicators IN-D1.3.a and IN-D2.1.
a (Sect. 3) were not satisfied, criterion D2.2 with indicator IN-D2.2.a (Sect. 3) only
very marginally; criterion B.1 meanwhile, which relates to social sustainability
initiatives, such as the use of climate donations to build biogas installations in the
south of India, was obviously fulfilled. This criterion perfectly matches the self-
image and market positioning of Studiosus:

“We consider it our task to build bridges across inner and outer boundaries with
the aim of creating true intercultural understanding” (Studiosus 2014f).

Conclusion Stop

5 A Brief Summary

Very little research exists on tour operators; for that reason they are considered a
type of “black box” in the tourism industry. Do they remain consciously or
unconsciously vague on the issue of bridging the “green gap” in tourism? While
numerous studies, including the annual travel analysis “Reiseanalyse” (FUR 2014,
p. 6), stress the relevance of so-called green topics for customers of tourism
companies, there appears to be little willingness to pay more or to make voluntary
CO, compensation payments (Conrady 2014, pp. 5, 36). Individual participants
along the service chain of the tourism industry, as well as customers, always see the
responsibility as lying elsewhere or, when in doubt, with political leaders. Tour
operators, as they even argue themselves during specialist conferences, also have an
“educational role” to play. Due to their exposed position in the service chain and the
proximity to the needs and wishes of their clients, this is certainly accurate.

So what is missing? Tour operators shape encounters and much more, but they
are practically invisible when those encounters actually happen; only local people
and circumstances matter. During and after a trip, they are normally contacted only
in case of a complaint. Tour operators need to inquire about the topics and means
needed to enter into a more intense discussion with their customers about suitable
and ethically acceptable methods. This would require considerable effort, however,
including openness, creativity, and entrepreneurial spirit.
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Abstract

This chapter concentrates on the description of new business models in green
and decentralized energy markets and derives recommendations for action for
energy suppliers—particularly municipal utilities, of which there are around
1000 companies in Germany. The chapter focus is outlined in the introduction
and clarified further by providing the authors’ vision concerning the future of the
energy sector. In what follows, the increasing importance of renewable and
decentralized energy production and the resulting necessity to further develop
the design of the power market in Germany—with reference to the current
energy policy—are described. Based on a short description of the main
capabilities of the electrical power system, the future core tasks, challenges,
and business models of energy companies are derived and explained with
reference to current market and regulatory developments. The chapter ends
with a description of strategic and organizational requirements needed by energy
companies to implement the new business models. In the summary, the main
aspects and success factors of viable business models for energy companies are
again highlighted.
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1 Introduction
1.1 The Energy Market Is a Political Market

The German energy sector crosses the bridge of the Energiewende (“energy transi-
tion”): the way back is blocked, since the earnings of many utilities are declining
significantly. Going forward, the bridge has not yet been completed, as the legal and
regulatory reforms that are turning the energy sector into a market for energy and,
thus, into a business are far from complete: the Renewable Energy Act
(Erneuerbare-Energien-Gesetz, EEG), Combined Heat and Power Generation Act
(Kraft-Warme-Kopplungs-Gesetz, KWKG), design of the electricity market, grid
usage charges, smart metering, energy efficiency, and emissions trading. While the
EEG 2014 had as its main focus the improved integration of renewable energy into
the energy market, the next revision (EEG 3.0), and thereby the switch to tendering
procedures, is already on the way (BMWi 2014a, p. 3). At the same time, the design
of the power market is being developed further and the entire system of grid usage
charges, levies, and fees in the pricing of electricity for the end user is being
challenged.

Since the beginning of market liberalization in Germany in 1998, there has never
been such a high degree of uncertainty in the energy sector concerning further
market developments and regulatory initiatives. In addition to the developments in
the regulatory framework for the German energy transition, climate protection
targets, innovations in energy technology, information and communication
technologies (digitization), and changing customer needs are the main drivers
behind the transformation of the energy sector. In this uncertain market environ-
ment, numerous energy suppliers, especially municipal utilities, face the challenge
of protecting the profitability of their existing business while at the same time
developing and implementing business models that assure a successful future.

1.2 Situation in the “Old World” of Energy Retailers

In the “Old World,” an energy supplier predominantly buys and sells electricity and
gas. This requires the ability to develop electricity and gas products, to handle them
operatively, and to sell them. Most of the innovative potential in the development of
this business model and product was accomplished long ago. Green electricity
rates, predominantly on the basis of certificates of origin, are a standard offering
of most utilities. New green electricity labels, which certify the sustainability of the
provider in addition to the product (TUV Siid 2014), can again help to achieve
greater differentiation. These days, only electricity products that market renewable
electricity regionally continue to have a unique selling point. However, to market
electricity from sources that qualify under the Renewable Energy Act as green
electricity products, the relevant statutory instrument from EEG 2014 still needs to
be implemented. Other new and innovative offerings are based on the value-
oriented integration of private capacities into the market or the promise of
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delivering (green) power to customers that comes from clearly identifiable sources
from a defined pool of installations. Business models like these are often described
as community power or sharing electricity. They depend largely on intelligent
metering systems and digitization of commercial processes and represent a specific
form of capacity management or virtual power plants (Sect. 4.3).

The traditional market for simple electricity and gas products will continue to
shrink owing to the growing trend toward decentralization. And since electricity
and gas discounters will not be able to raise prices to cover their costs of customer
acquisition and negative margins, they will leave the market. Pricing differences
and incentives to change suppliers will consequently be reduced. For the “Old
World” of energy retailing, this implies the need to radically simplify products,
communications, and customer management, including processes and information
technology (IT). To cope with the increasing digitization of everyday life and the
wishes of customers and to reduce costs, the traditional electricity and gas business
of the future will need to be processed online. Product management must become
quantitative in nature: margins and market shares need to be managed in a targeted
fashion. The main message is: be simple, efficient, and profitable.

1.3 Chapter Structure

This chapter begins with a brief overview of the current and future relevance of
decentralized and renewable energy generation in Germany—as an obvious sign of
the irreversible transformation of the entire energy sector (Sect. 3). The necessity of
further developing the design of the energy market and the core tasks of the future
are analyzed in Sect. 4.

Based on the capabilities of the power system presented in the previous section,
the most important fields of action for energy companies are highlighted and
business models for the so-called New World are derived and described in Sect. 5.

In Sect. 6 we cover the strategic and organizational requirements needed to
develop and implement new business models. In the conclusion, the main aspects of
this chapter are summarized in the form of propositions, and success factors for
future business models of municipal utilities are stated.

Before we tackle these issues, we start in Sect. 2 with our vision of the energy
sector of the future (Schlemmermeier 2012, p. 42). This view of the future serves as
a framework for the contents of the entire chapter.

2 Our Vision: From Energy Supplier to Capacity Manager

Climate Protection as Undisputed Societal Consensus An energy sector that is
free of CO, by 2050: The reaction to climate change is currently the major
propellant of change for the energy industry. Germany’s CO, reduction target of
more than 80 % by 2050 compared to 1990 (BMUB 2014) implies that the use of
fossil fuels needs to be reduced consistently and that the demand for energy must be



210 B. Schlemmermeier and B. Drechsler

covered a lot more efficiently and almost completely from renewable energy
sources.

Decentralized Production and Storage Change Customer Behavior The avail-
ability of new technologies opens the door to decentralized electrical power gener-
ation (which is also known as distributed generation). The costs of decentralized
generation decreases while the costs of conventional large power plants increases.
The lack of constant availability of renewable electricity generated by wind
turbines and solar photovoltaic (PV) systems must be compensated via constantly
available gas-fired production units, preferably via the cogeneration of heat and
electricity (combined heat and power, CHP). Small CHP units will become effi-
ciency leaders in energy usage and emissions and cost leaders in investments and
operations.

Increasing availability and declining cost of technologies for a decentralized
energy supply will increase the desire of consumers to provide not only their own
heating energy but also their own electricity. Given sufficient purchasing power and
financial incentives, this opens up enormous growth potential. Private customers of
the future will take care of their own energy demand: They will produce electricity
and heat via cogeneration, install solar PV systems on their roofs, and have a battery
in the basement or an electric vehicle in the garage. Instead of putting money in a
savings account, they will look for shrewd investments. At the same time,
customers will want to be sure that they can always obtain electricity if their own
production is insufficient to cover their demand (darkness, no wind). If possible,
they will also want to turn energy production into a business. If they produce excess
energy, they will want to be able to sell it.

Industrial clients of the future will also partially cover their own electricity
demands but will continue to rely on the capacities provided by the grid. They
will flexibly adjust the quantity and timing of their demand to the supply of
electrical power (demand-side management).

Further Development of Electricity Market Design When discussing the
backup needed in addition to the fluctuating supply by renewables, storage
technologies are frequently mentioned as the missing link. This is only half the
story. In the future, a complex system of flexible capacities will be needed:
generation facilities, storage units, and demand response resources, as well as
distribution and transmission systems. Competition in innovation and efficiency
will determine what technology to use for any specific purpose. This competition
will be driven by a new market segment: the capacity market. When capacities are
scarce and especially storage facilities are expensive, there will be significant
incentives for business and industrial consumers to accept compensation for load
shifting or peak shaving via demand response measures. The future will no longer
be characterized by a competition of various types of energy or fuels but by a
competition of capacities and system services. This is a major opportunity for
European economies. Instead of importing raw materials, value will be created
domestically (building production facilities, developing the grid, system services,
marketing). This value creation will enhance the economic robustness of Europe.
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From Energy Supplier to Capacity Manager: A New Business Model In an
energy world dominated by renewable energy sources, especially wind and sun, the
marginal cost of electricity and heating will tend toward zero. In other words, there
will no longer be any significant variable costs for providing electrical and thermal
power. This enhances the importance of fixed costs and will ultimately lead to the
disappearance of an energy price in favor of a “flat rate,” which is already familiar
from the telecommunications industry.

In the future, two major types of services will be in demand in the energy market:
End users will expect the reliable provision of energy, while their own
decentralized production facilities will be integrated as efficiently as possible into
the overall system. As this process unfolds, customers will partially adjust the
timing of their energy demand to the supply of energy. The independent system
operator will demand flexible capacities, which will synchronize physical supply
and physical demand (load) in the overall system. Energy providers will become
capacity managers and the complexity of their products will increase rapidly. They
will generate contribution margins from revenues for services provided to end users
and for services in the entire system.

What Will Matter? Intelligent metering systems (often called smart meters) are a
key component of the energy transition. They collect data, are an important
communications unit, and provide the interface for the management of supply
(decentralized generation), storage and demand (load management). The manage-
ment of complex processes, growing data volumes, and sophisticated IT systems
will become the decisive factor for future business success.

To increase competition in innovation and efficiency, a framework that supports
market outcomes will be essential. Thus the decoupling of the functions of grid
operation on the one hand and ancillary and balancing services on the other hand is
necessary. Only those services that can be provided efficiently in a natural monop-
oly need to be regulated as a monopoly.

The potential of electric mobility for the energy sector is underestimated. The
state of development in storage technologies is currently the limiting factor. As
soon as that problem is solved, a revolution in the automobile industry will come
up. At that point, thousands of megawatts of flexible storage capacity will be
connected to the grid and constitute a major part of the overall energy system.

The Disappearance of the Dinosaur Dinosaurs are extinct. The personal com-
puter has displaced the mainframe, smartphones have replaced cell phones. The
Internet replaces the national libraries of the world. Social networks are a demo-
cratic movement. The world is being increasingly decentralized, yet
interconnected. This trend will not end with the energy sector. It will force adapta-
tion and displacement on many technologies and companies. Back to the
metaphors: Dinosaurs represent nuclear power plants and the mainframe
corresponds to the coal plant. The Internet, smartphones, and social networks
represent decentralized generation, intelligent metering systems, and virtual
power plants.
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Conclusions Visions like these serve as the foundation for the development,
positioning, aims, and strategies for business in the “New World” (Sect. 6.1).
They also make the valuable contribution of engaging all involved parties in the
development process from the very beginning (Sect. 6.3). It is thus essential that all
energy suppliers and utilities develop their own vision about the future of the
energy sector.

3 The Energy Sector Will Become Decentralized
and Renewable

3.1 The Decentralization of Electrical Power Generation

The energy transition in Germany and innovations in technology drive the
decentralized generation of electrical power and vice versa. The centralized
power system, which consists of approximately 450 conventional power plants
with a capacity of approximately 95 GW that feed into the high voltage or extra-
high voltage grid (BNetzA 2014a), is complemented by about 1.44 million
decentralized generation units, which had a capacity of roughly 85 GW at the end
of 2013 (BMWi 2014b, p. 7; BSW-Solar 2014, p. 1; BWE 2013, p. 2).

But this is only an interim description of the paradigm change that is under way
in the electricity market. In a system of coexistence of centralized and decentralized
systems, the decentralized capacities will gradually gain the upper hand. This
follows logically from the German targets of strengthening electricity production
from renewables and exiting nuclear power as well as the growing societal resis-
tance against centralized power generation based on the environmentally damaging
use of fossil fuels that began in the twentieth century.

The grid development plan, which is drafted annually by the four transmission
system operators in Germany in cooperation with the federal states, the public, and
the federal network agency, must specifically also incorporate this rapid increase of
decentralized generation in addition to the availability and operation of large
conventional power plants. The scenario analysis of the grid development plan
therefore provides a solid foundation for the assessment of future trends in
decentralized generation in Germany. Based on the main scenario B for the grid
development plan 2014 (BNetzA 2013, p. 2) it is thus likely that the number of
decentralized capacities will grow up to a total of approximately three million units
in the next 10 years and up to four million within the next 20 years. Already today—
and this will be true even more so in the future—it is absolutely essential to
efficiently integrate millions of decentralized units into the energy market and
electrical power systems.
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3.2 Developments and Challenges for Renewable and CHP
Installations

As compensation rates continue to decline, producers of renewable energy are
increasingly challenged to optimize their own consumption and to efficiently
market any excess quantities. Operators of existing and new units that generate
electrical power via cogeneration (CHP) are forced in the current market situation
to equip their installations with a greater degree of flexibility and an electricity-
driven operation to open up urgently needed value-added potential. Especially for
wind turbines or solar power it will no longer be sufficient to simply pick the
location with the highest yield at the lowest available cost. Instead, self-
consumption and competencies in the energy business field and in regulatory
matters will become increasingly relevant in the future. The same is true of the
management of all other decentralized capacities, where a high forecast quality and
great operational flexibility must be achieved (Sect. 4).

3.3 The Markets for Electricity and Heating Will Continue
to Converge

As cogeneration (CHP) will continue to expand and as excess renewable electrical
power will be utilized to generate heating energy via heat pumps and electric
heating systems, the markets for electrical power, gas, and heating will continue
to coalesce even more strongly. Approximately 55 % of energy consumption by the
German end user relates to the provision of space heating, warm water, and process
heat (BMWi 2014c, Table 7). The heating supply in Germany thus holds massive
potential for energy efficiency and cost reduction and opens up a large number of
technological and economic possibilities to develop new business models and
products for energy providers.

In the German household sector alone, approximately 21 million heat-generating
facilities are currently in operation. Of these, approximately 65 % of all oil and
approximately 67 % of all gas heaters, 9.5 million units in total, are older than
17 years as of today. Approximately four million of these units are even older than
24 years (Shell und BDH 2013, p. 27). Despite declining heating requirements as a
consequence of efficiency gains, most of the old heating installations need to be
replaced step by step. Currently, the annual rate of modernization only stands at
about 3% (BDH 2014), which means that it will take about 33 years before
currently existing systems are completely turned over once. In sum, there is an
enormous modernization backlog in the heating sector, which opens up a massive
market potential for the installation of modern condensing boilers (especially
gas-fired), solar thermal energy, cogeneration units, biomass boilers, heat pumps,
and electric heating systems.
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The future of the energy sector is clearly mapped out. Numerous energy
service companies, newcomers, start-ups, and industry outsiders are already
actively and speedily capturing future business potential with innovative
business models and sufficient capital. It remains to be seen what role the
established energy suppliers—and especially the municipal utilities—will
play in this “New World” and whether their traditionally close relations
with customers and local craft businesses can be used as trump cards while
simultaneously mastering the challenges of the “Old World”.

4 Advancing the Electricity Market Design and Core Tasks
for the Future

4.1 Energy System Capabilities

To consistently, reliably, and efficiently cover end users’ energy demands in the
future, the integration of the demand side with the fluctuating supply of renewable
energy will be needed since this segment is increasingly dominating the energy
sector. Increasing the flexibility of supply and demand and their synchronization
will be the key tasks in the electricity market of the future. The growing need for
flexibility must be guaranteed through a technology mix of flexible generation,
electric storage, and demand response resources and with the help of correspond-
ingly liquid wholesale and control energy markets. Figure 1 demonstrates these
complex relationships with reference to the most important capabilities of the
energy system.

Fluctuating Supply Transmission and Distribution Grids Inflexible
by Renewables Consumers
Flexible
Producers
/’\Vﬁ\\/r\ Wg WN
-~ Controllable
Loads

Supply Synchronization Demand

Storage

Fig. 1 Synchronizing supply and demand of electricity as main future challenge
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The most important capabilities of the energy system of the future (also called
“capacities”) are:

. Fluctuating supply by renewables (wind turbines, solar PV);

. Flexible producers (available and controllable generation);

. Controllable loads (demand response resources);

. Electric storage (stationary batteries, electric vehicles);

. Smart grid (transmission and distribution);

. Synchronization of supply and demand (capacity management/virtual
power plants);

7. Inflexible consumers (mainly energy efficiency measures).

(o) N, I SO I S

Based on these capacities of the power system, numerous market and business
opportunities for different customer segments and stages along the value chain exist
that will be considered in greater detail in Sect. 5. But these market and business
opportunities cannot and should not be captured without adequate consideration of
the aims of the current energy policy, namely, the secure, cost-efficient, and
environmentally friendly energy supply. For that reason it is mandatory to continu-
ously develop the electricity market design along these lines.

4.2 Continuous Development of the Electricity Market Design

4.2.1 Current State of Conventional Power Plants

As a consequence of the energy transition in Germany and the decentralization of
the power sector, the relative importance of the various technologies available for
the generation of electrical power is changing. Driven by the massive buildup of
renewable generation, the intensity of competition in the wholesale power market
has increased enormously in recent years, including predatory pricing based on
marginal cost. The existing market model thus not only puts economic pressure on
existing power plants' but also prevents necessary investments in the moderniza-
tion of power plants, which are needed to maintain the reliability of supply and to
achieve climate protection targets. It is therefore the prevailing opinion among
politicians and utilities in Germany that the current situation with conventional
power plants calls for a reform of the electricity market. Still open, however, are the
concrete contours of such a market reform [for a more detailed perspective see
Schlemmermeier (2014)].

"By September 2014, the Federal Network Agency had already received requests for the tempo-
rary or terminal closure of power plants totaling approximately 13 GW (BNetzA 2014b).
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4.2.2 Market and Regulatory Components for the Future

Fundamentally, future electricity market design should contain the following
market and regulatory components:

1. Capacity mechanism to obtain renewable electrical power,
2. Capacity mechanism to assure reliability of supply,

3. Energy-only market to optimize capacity utilization,

4. Market for control energy and ancillary services.

The existing high reliability of supply in Germany must be assured via a capacity
mechanism that offers a financial incentive for providing sufficient electric
capacities to meet demand. This is the only way to generate the income streams
required to keep existing power plants on the market and to encourage investment
in new facilities. To keep costs for the consumers as low as possible, a capacity
market needs to foster competition in innovation and efficiency and limit windfall
profits for the market participants. At the same time, the energy-only market loses
nothing of its importance for the energy sector since it provides the necessary
incentives for efficiency and the corresponding utilization of those capacities in the
energy system that have the lowest marginal costs.

The generation of electricity from renewables constitutes a separate market
segment since renewable energies and fossil-based power plants produce different
products. For that reason, they are not complete substitutes but, rather,
complements. Hence, an autonomous capacity mechanism for the purchase of
renewable electrical power must be developed that allows for price competition
on the basis of administered quantities. This capacity mechanism must continue to
provide incentives for innovation in the various technologies, while the roll-out
needs to be oriented on efficiency criteria for the entire system. And finally, all
ancillary and balancing services—and not only the primary control, secondary
control, and minute reserve—should be given a market price in order to adequately
compensate the participants for this important contribution to guaranteeing the
reliability of supply.

A fundamental prerequisite to assure the reliability of supply and the transfor-
mation of the energy sector is an adequate power grid. Future grid development
must be structured as a process of weighing up the efficiency of installing capacities
close to the load versus building new power lines over long distances. Thus, owing
to the high impact on costs and the environment, the development of transmission
and distribution grids needs to be restrict to what is absolute necessary.

4.2.3 State of Debate About the Future Design of the Electricity
Market

Concrete suggestions concerning future market design and the improved integration

of the different market segments for electricity from renewable and fossil energy
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sources, as well as for the energy (energy-only market), power (capacity market),
and ancillary and balancing services (control energy market) have been around for a
number of years. As an example, in 2012 the concept of the focused capacity market
was proposed by Oko-Institut, Raue LLP, and LBD-Beratungsgesellschaft (Oko-
Institut et al. 2012). The pros and cons of this and of additional proposals
concerning different capacity mechanisms have been discussed intensely among
experts and politicians in Germany. The most discussed models are briefly
presented in the following tables.

4.2.4 Description of Five Main Models for the Design of the Future
Power Market with Capacity Mechanisms in Germany

In the following tables five main models for the design of the future power market

with capacity mechanisms in Germany are briefly described (Tables 1, 2, 3, 4, and

5). As a consequence of the systematic supply shortage in connection with the high

price volatility in the energy-only market, neither the grid reserve nor the strategic

Table 1 Grid reserve

Brief description The aim of the grid reserve is to guarantee the secure operation of the
power grid. It was introduced in Germany in reaction to transmission
bottlenecks in the north—south direction. Components include a regulation
on reserve power plants (Reservekraftwerksverordnung, ResKV) and a
regulation on interruptible loads (Verordnung zu abschaltbaren Lasten,
AbLaV).

The grid reserve factually works like a strategic reserve but lacks a
transparent pricing mechanism. It can only be a transitory instrument,
which supports the discussion about fundamental market reform without
jeopardizing the reliability of supply.

Provision of Systemically relevant installations.

power “Insurance function” that is external to the electricity market.
Compensation Reimbursement of cost

payment

Table 2 Strategic reserve (BMUB 2013; Consentec 2012)

Brief description The further development of the grid reserve results in the strategic reserve,
which is utilized in the case of a supply scarcity, in other words, if demand
cannot be satisfied by the energy-only market.

The aim is to maintain scarcity and, thus, a higher level of electricity prices
and margins. This is expected to assure profitable investments and the
economic operation of power plants.

The amount of strategic reserve must be fixed administratively. The
strategic reserve may not be used in the wholesale markets. In essence, a
kind of insurance is provided with this approach.

Provision of Only power plants. The demand for capacity is set by the administration.
power “Insurance function” that is external to the electricity market.
Compensation Capacity charge for maintaining capacity. Payment at highest spot market

payment price (e.g., 3000 Euro/MWh).
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Table 3 Comprehensive, centralized capacity market (EWI 2012)

Brief description

Provision of
Power
Compensation
Payment

The concept of the comprehensive capacity market is based on the demand
for a capacity that is set by the administration. It is acquired via an auction.
The power plants are used in the energy-only market and the control
energy markets.

The entire market consisting of power plants, controllable loads, and
storage. The amount of capacity is determined administratively.

Fixed capacity charge to provide output over amortization period of
capacity (e.g., 15 years).

Table 4 Focused, centralized capacity market (Oko-Institut et al. 2012)

Brief description

Provision of
power

Compensation
payment

The concept of the focused capacity market is also based on an
administratively determined amount of capacity, which is obtained via an
auction.

The main difference with the comprehensive capacity market lies in the
redistribution effect between consumers and companies as well as among
companies. Also included is the option to take into consideration regional
scarcity.

The focused capacity market aims at market segmentation and the
corresponding reduction of costs for the consumer by reducing windfall
profits of the providers of electrical power.

Only installations that are at risk of being shut down or new facilities
(highly flexible and environmentally friendly generation, controllable
loads, storage—output determined administratively).

Fixed capacity charge to provide output over amortization period of
capacity (e.g., 15 years for new facilities, 5 years for existing plants).

Table 5 Comprehensive, decentralized capacity market (BDEW 2014; Enervis 2014)

Brief description

Provision of
power
Compensation
payment

This is one of the various models that focus on demand. In those models,
the consumer independently determines the degree of supply reliability
that he expects and is willing to obtain from his supplier.

Here the degree of reliability of supply is not set administratively but
instead determined by the demand for certificates of supply reliability.
Overall market consisting of power plants, controllable loads, and storage.
Demand determines the range of services offered.

Capacity charge to provide service over the contract term with the
customer (e.g., 2 years).

Energy charge is equal to market price.

reserve is suitable for removing the current uncertainty and investment constraints
of market participants. Because of the very short-term price signals and the high
volatility of the capacity charge, the decentralized capacity market is similarly
unable to sufficiently incentivize investments. Still, the decentralized capacity
market—just like the focused and comprehensive capacity market—maintains a
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competitive intensity in the wholesale markets. But only the focused and compre-
hensive capacity markets are truly capable of providing investment incentives. The
different models not only have different repercussions for the business fields of the
power plant operators and utilities but also for the degree of reliability of supply and
the cost of electricity to consumers. From the various perspectives of politics,
corporations, business fields, and consumers, it therefore follows that different
models will be preferred. When designing electricity market reforms, politicians
must therefore assess the different models on the basis of their effects on the
reliability of supply, climate protection, intensity of competition in the energy
market, and distribution of costs between the energy industry and consumers.

As for the Renewable Energy Act 3.0, a possible concept was proposed, for
example, in a study of the Oko-Institut, commissioned by Agora Energiewende in
2014. In summary, this concept suggests an even greater integration of renewable
energy plants compared to the current situation, which also implies that these
installations need to accept a greater degree of electricity price risk. At the same
time, they should be allowed to collect capacity premiums to refinance their
investments if they are structured in a way that supports the overall system (Oko-
Institut 2014, p. 1). In some sense, this model advances and puts into concrete terms
the concept of the focused capacity market for renewable energy.

4.3 Capacity Management as One of the Key Business Models
of the Future

Independent of the future electricity market design, the demand for flexibility will
be one of the main value drivers for both producers and consumers of electrical
power. The operators of available generation units, demand response resources, and
storage facilities have numerous marketing options, which poses different
challenges concerning technical parameters and the operation of the flexible
capacities as well as processes for optimization (in front of and behind the meter)
and for marketing. The intelligent management of the provision of power from
different capacities as well as the permanent optimization of energy sales and
purchases in the various markets with the aim of creating the highest value or the
lowest cost will be the task of capacity managers (Fig. 2).

The foundations for the business model of the capacity manager are as follows:

— Decentralized metering and control systems to capture data and to trigger
commands at the metering point in real time;

— Automated IT systems that are suitable for a mass market and communicate with
the facilities and other market participants;
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Fig. 2 Principle of value optimization of capacities in different market segments by capacity
manager

— Complex, high-performance IT systems to evaluate and analyze various kinds of
forecasts and metering data, to structure portfolios, and to generate switch and
control commands.

Mastering highly complex processes, massive amounts of data, and powerful IT
systems will thus be a decisive success factor for capacity managers. We call the
combination of these functionalities the factory of the capacity manager (Fig. 3). It
is not mandatory that capacity managers own all capacities or that all elements of
his so-called factory are furnished by them. Depending on regulatory
developments, certain parts of the factory could very well be under the control of
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Fig. 3 Outline of the “factory of the capacity manager”

the metering point operator or the metering service provider. The metering systems
and relevant processes (at present, specifically settlement and customer change
processes, in the future possibly also switching/controlling) are subject to regula-
tion. This poses additional challenges with regard to the competencies of the
capacity manager.

The business model of the capacity manager will develop in several stages and
different versions in the market. In its first development stage it has already been
observable for a number of years in the German energy market: for example, at
companies that directly market renewable electricity in line with the Renewable
Energy Act of 2014% and at companies that bundle renewables, small CHP units,

2 According to Sect. 5.9 of the Renewable Energy Act of 2014, direct marketing refers to the selling
of electrical power from renewable energy or from mine gas to third parties, except where the
electrical power is used in direct proximity to the installations and not passed through the grid.



222 B. Schlemmermeier and B. Drechsler

emergency power generators, and controllable loads in so-called virtual power
plants and sell it on the wholesale and control energy markets.

In addition to the business model of the capacity manager, numerous other
business models, including various products and services, exist that can advance
the energy transition. We summarize these opportunities under the term energy
transition business opportunities and present an overview in the following section.

5 Business Models for Energy Suppliers and Utilities
in the “New World”

5.1 Structuring and Description of Future Business Models

5.1.1 Development of a Vision for the Future of the Energy Market

Energy suppliers in general and municipal utilities in particular need to answer a
number of questions: Which business opportunities—today and in the next
5 years—will present enough potential for the so-called New World? What are
their capabilities in these business opportunities? And which of these business
opportunities do they want to tackle and which abandon? Among other things,
this requires a vision for the future that describes expectations about the develop-
ment of the energy market and its political, regulatory, and social framework
conditions. In addition, it will be important to structure the multitude of possible
business opportunities and to provide a qualitative and quantitative description.

5.1.2 Structuring and Description of Future Business Models
Business opportunities can be described with regard to their technological attributes
(e.g., available and renewable power generation, controllable loads or demand
response resources, battery storage and electric mobility) or from a customer
perspective (such as energy efficiency, self-consumption, reduction of energy
costs, comfort, and return on investment).

In our opinion, future business models will be best structured along the
capabilities of the power system, which are described in Sect. 4.1. Using this
structure, Figure 4 provides a brief overview of the numerous business
opportunities presented by the energy transition for selected customer segments.

The depth and complexity of the analysis of potential business opportunities can
be reduced significantly by focusing on specific customer segments (for example,
only households and commercial consumers in the home market of the municipal
utility) and capabilities (for example, no offshore wind energy). Following the
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Fig. 4 Overview of multitude of energy transition business opportunities (excluding grid
operation)

structure presented in Fig. 4, energy transition business opportunities are defined in
three dimensions and therefore require detailed and comprehensive planning
(Fig. 5):

— Capabilities in the energy system that can be provided via various technologies,

— Customer and market segments where value added can be created,

— Stages in the value chain to implement the business model or marketing the
products and services.
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5.1.3 Value Chain of Energy Transition Business Opportunities
Figure 6 displays the value chain for the energy transition business opportunities
and outlines the needed competencies. Assuming the necessary clarity concerning
the future development of markets and customer demands, energy companies need
to identify those stages in the value chain where they want to be active as well as the
stages where they decide or are forced to rely on the competencies of partners and
market services.
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Fig. 6 Description of value chain for energy transition business opportunities

5.1.4 Criteria for Assessing and Selecting the most Promising
Business Opportunities

The assessment and selection of the most promising business opportunities from the

perspective of an energy supplier must be based on a set of predefined criteria.

Potential business models should target a robust and varied business area, allow the
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use of economies of scale and synergies, and at the same time facilitate a speedy
and flexible adjustment to changing framework conditions.

Useful criteria to prioritize business opportunities therefore include the
following:

— Customer needs and market potential for possible business models, both local
and supraregional;

— Potential value contribution and return or contribution margins;

— Sustainability and susceptibility to regulatory change;

— Feasibility concerning timing, competencies, processes, and organization;

— Company’s share in value chain and significance for the company.

Once the possible energy transition business opportunities have been assessed
and evaluated and the market and business potential analyzed, energy companies
must be in a position to answer the following questions concerning their operations:

— What are the future markets and business potentials with reference to the
respective customer segments?

— Which business models are of interest and how can their value contribution be
measured?

— How competitive are the new technologies and costs?

— How and by when can a new business model, product, or service be introduced to
the market? What are the competencies needed at the company level?

The answers to these questions will then be used to develop the strategy and
organize the implementation of the business models for the future (Sect. 6).

5.2 Selected Examples of Business Models

In this section we describe possible models for two business opportunities that
follow from the energy transition. In Germany they were already available on the
market in 2013/2014 and can be profitable in the current regulatory environment.

5.2.1 Self-Consumption of Solar Energy for Households

Depending on the specific conditions, a PV system with the right dimensions can
cover more than 30 % of the electricity demand of a typical family living in a
single-family home in Central Europe. If battery storage, which is becoming more
reliable and less expensive every year, is employed, this consumption share can be
increased to more than 70 %. Self-consumption of affordable solar energy is thus
very attractive for most homeowners, and many have already taken action. None-
theless, there is still huge market potential among private and commercial
customers who have remained passive up to this point and can be motivated by
lucrative offers. Customers usually have the choice between ownership of the solar
power system by financing the investment independently and a full-service
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Fig. 7 Principle of self-consumption of solar energy (with or without battery storage)

offering, which involves the rental of a rooftop by the energy company. Figure 7
describes the self-consumption of solar energy in principle. In the German energy
sector, important pioneers in this field are, among others, the companies
greenergetic GmbH, rhenag Rheinische Energie AG, and STAWAG AG [for a
comprehensive overview see Schorsch (2014), p. 10]. Globally there are many
more important players in the steadily growing market for solar PVs. For example,
there is a huge market for solar power in the USA, with several companies
providing solar solutions for homeowners and businesses.

Self-consumption via decentralized power systems are primarily a topic for
single-family and two-family homes. Possible models for multi-family homes,
where the tenants consume the electricity produced on site either by the real estate
owner or the energy supplier (keyword »tenant electricity«) are considerably more
challenging to implement in the current regulatory environment. In Germany, first
projects are already tested in the market and increasingly more energy suppliers and
housing companies are considering »tenant electricity« as a viable business oppor-
tunity. The German-based LichtBlick SE with PV systems and the municipal utility
Augsburg Energie GmbH with mini CHP units are two pioneers that have started to
accumulate experience in this field (Focht 2014, p. 19).

5.2.2 Model for “Tenant Electricity” from a Mini CHP Unit
A suitable business model to supply a multifamily home with electricity and heat
from a mini CHP unit can be structured as follows:

— The energy supplier is the owner and operator of the mini CHP unit in a
multifamily home.

— The produced heating energy is sold to the real estate owner or the housing
company, which charges the tenants for the delivery of heating energy as an
ancillary cost in the usual way.
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Fig. 8 Principle of a business model for self-consumption of multifamily home based on a mini
CHP unit

— The energy supplier offers a special tariff for “tenant electricity” to the tenants,
which guarantees the delivery of electricity generated on site (as much as
possible) and electricity from the grid (as little as possible) at a cheaper rate
than the local standard tariff.

— The grid operator compensates the energy supplier for the electricity produced
by the CHP unit and for the grid feed-in of the excess energy that is not used on
site according to the applicable law.

Against the backdrop of increasing requirements on the energy efficiency of
existing and new buildings, a growing number of housing companies are becoming
interested in efficient energy supplies provided by mini CHP units. Offering
electricity from a mini CHP unit to private or commercial tenants of a building
can significantly increase the profitability of the investment. Figure 8 shows an
example of a business model in which electricity and heating energy are provided
for a multifamily home from a mini CHP unit in a simplified and schematic fashion.

5.2.3 Factors That Influence the Economic Efficiency of Energy
Transition Business Models

The ultimate economic efficiency of business models such as the one presented

earlier will always depend on the current regulatory framework and market envi-

ronment as well as the specific situation of the company implementing the concrete

model. In Germany, the Renewable Energy Act and the Combined Heat and Power
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Fig. 9 Relevant aspects for developing business opportunities for energy transition

Generation Act heavily influence the economic efficiency of business models
involving solar PV and CHP units the most. At the same time, it is absolutely
essential for any economic assessment to know whether business models that are
mainly based on the self-consumption of electricity by the end user are offered in
the home market (potential reduction of electricity sales to existing customers) or
outside the home market (potentially new customers). And finally, the allocation of
the roles of owner, operator, and consumer between energy supplier, owners of the
real estate, and end users is extremely relevant for the viability and ultimate success
of these business models. Figure 9 summarizes graphically most of the aspects that
are relevant to energy companies when developing business plans based on the
energy transition.

5.2.4 Challenges for Municipal Utilities

Even though numerous obstacles stand in the way, municipal utilities must deal
with models of self-consumption when looking at energy transition business
opportunities. Providing products and services for self-consumption from solar
PV systems is a good starting point for market entry since it is relatively simple.
Numerous municipal utilities have already included similar models in their strategy
development for the field of decentralized generation. But many issues remain,
especially concerning the regulatory framework. Additionally, municipal utilities
are partially cannibalizing their home market while at the same time securing their
existing electricity delivery contracts. Simply ignoring the trend toward increasing
self-consumption is certainly not an option. If municipal utilities do not offer any
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products for self-consumption, competitors or customers will. Similarly, the possi-
ble cannibalization effect is offset by numerous advantages, such as long-term
customer retention via service and maintenance of assets, an increase in gas sales,
or a growing market for energy management or business services. Marketing and
operations for energy-related products and services of the “New World” that are of
high quality and have a significant impact on the profit of a company will remain
very challenging (Schlemmermeier 2013, S.32).

5.3 Conclusions

The market and for self-consumption and similar products and services in the “New
World” is still at an early stage. Technologies continue to develop and prices on
installations will continue to drop. The producers of CHP facilities are pushing into
the market for smaller units. The manufacturers and installers of PV systems are
offering increasingly attractive solutions for self-consumption—with and without
battery storage—to their customers. Even the manufacturers of stationary batteries
are beginning to offer not only hardware but also energy-related services and
software solutions to their customers for maximizing the benefits of their
installations. This increases the requirement to not only optimize these assets
with regard to the needs of customers and providers but also to integrate them
efficiently into power systems and energy markets. This market and systems
integration, which combines numerous technologies with the creation of value is
the core aspect of capacity management (Sect. 4.3). As the number of these types of
business models in the market increases, customer interest will grow, and vice
versa.

6 Strategy Development and Organization for Future
Business Models

6.1 Development of Positioning, Aims, and Strategies

A major foundation for developing business models for the “New World” is the
description of positioning, aims, and strategies for the new business field. This
requires, among other things, making decisions about the following issues:

— Market positioning, intended market share; and revenue;

— Elements of the product and service portfolio so as to create (added) value for
customers as well as energy companies;

— Development of specific competencies at energy companies and cooperation
with service providers and partners;

— Sales organization and processes for the distribution of products and services for
the energy transition.
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Aims and strategies must be developed consistently on the basis of the individual
long-term vision of the specific energy company. Also, aims and strategies must be
assessed regularly with regard to current market developments and regulatory
initiatives and adjusted if necessary.

6.2 Needs of Municipal Utilities in Germany in Current Market
Environment

In the current, highly regulated energy sector of Central Europe, market reforms are
an important prerequisite for the creation of business opportunities that promise
profitable growth and significant sales volume. The existing uncertainty about the
future regulatory framework makes it harder to develop energy transition business
opportunities. Against this backdrop it seems advisable, especially for municipal
utilities in Germany, to follow a dual strategy when developing business models for
the “New World.” On the one hand, those energy transition business opportunities
that are profitable in the current market and regulatory environment need to be
integrated into the existing product portfolio. On the other hand, it is necessary
already to develop business that can become profitable only in the reformed market
and regulatory environment of the coming years.

The specific requirements of the municipal utilities also play an important role in
developing a strategy and business model. These include the following:

— Generating profitable growth with new business opportunities to compensate for
lost earnings in other segments;

— Maintenance of the customer portfolio (margins, market shares) by offering new
services, even as the self-consumption of customers grows;

— Participation in the energy transition in order to strengthen the positioning of the
company and to satisfy the demands of the municipal owners or shareholders;

— Efficiency (cost, resources, knowledge) and success in developing new and
profitable business opportunities;

— Maintaining independence, which also relates to external perceptions of the
company.

Market developments, changes in the regulatory framework, and growing
expectations of owners require substantial modifications of the business models
of Germany’s municipal utilities. A specific challenge is the enormous growth in
the complexity of the business and the correspondingly higher demand on corporate
resources. Municipal utilities thus face the strategic challenge of deciding which
services they want to provide independently and which services they want to offer
in cooperation with other municipal utilities, strategic partners, or independent
service providers.
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6.3 New Business Models Require New Structures and Processes

Growing complexity, intense competition, and enormous price-reduction pressures,
coupled with increasing digitization, lead to the fact that more and more highly
specialized companies are entering the value chain of energy-related products and
services. Therefore, margins at the various stages of the value chain will remain
under pressure. Technological progress and frequent changes in the regulatory
framework conditions of the energy market meanwhile imply that the product
lifetime of most business opportunities is becoming ever shorter. Thus utilities
tend to shy away from capital-intensive business models owing to the high risk
associated with the amortization of relevant expenditures.

Since the “New World” of the energy sector differs in numerous ways from the
“Old World,” the development of new business models will frequently require fresh
thinking across the entire company. This holds for the corporate culture and the
organizational structure as well as for the motivation, willingness to innovate,
knowledge, and self-conception of employees. Especially with regard to the fre-
quently used argument of the “Old World” that new business models would
jeopardize existing business areas of many energy companies (keyword: models
of self-consumption, Sect. 5.2), the idea of the “New World” as a new and
independent organizational unit in the corporate structure is a noteworthy one.
This makes sense since the two worlds will continue to coexist in the energy
industry for many years, until finally the “New World” will completely overshadow
the “Ol1d.”

Currently in Germany, many municipal utilities still fail to include in their
portfolios significant amounts of products that allow profitable growth in the age
of energy transition. The development of such energy transition business
opportunities and the implementation of new operational processes should therefore
be at the forefront of strategic corporate development (Schorsch und
Schlemmermeier 2014, S.21).

6.4 Process Model for the Development, Production,
and Marketing of Energy-Related Products and Services

Compared to the “Old World” of retailing energy, the “New World” of energy
transition business opportunities will require a new process and management
model, which in our opinion consists of three pillars (Fig. 10):

1. Product development: business and product development as well as product
management;

2. Production and operations: production and creation of consumer solutions;

3. Sales: distribution of consumer solutions.

In what follows, we will discuss these three pillars of the process model in more
detail.
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Product developm. Production/Operations Sales
Commodities
Market communications
Customer communications

,New World“ | Capacity management |

IT-services, application services

Advising, analysis, planning

Hardware services

Financing

Hardware provision |

Business services

Fig. 10 The three-pillar-process model for implementation of business opportunities for energy
transition

1. Product Development The core task of the development unit is product man-
agement, which includes responsibility for products, prices, communications, and
sales. If the right products are the key to success (profitable growth), product
development must become the nucleus of this process model. The development
unit should thus take responsibility for the following activities:

— Product range and quality,
— Design of customer contacts in the production processes,
— Efficiency and cost considerations for the provision of services.

Owing to the multitude and complexity of future business opportunities, product
development will increasingly become an interdisciplinary task requiring interdis-
ciplinary teams. At a minimum, employees in the field of product development
must demonstrate competencies and qualifications in the following areas:

— Understanding markets and regulations;

— Understanding customer needs and client communications;

— Development of technical solutions;

— Modeling of quantities, costs, and prices;

— Pricing and contract development, risk analysis, and management, which
includes developing the requirements for operational processes and sales
performance.
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2. Production and Operations The products for the “New World” are produced in
the operating unit based on the guidelines provided by the development team. The
employees in the operating unit are thus responsible for the quality and cost of the
production process as well as the incorporation of suppliers of materials and third-
party services. The major challenge is to arrive at the correct decisions, jointly with
the product development team, concerning in-sourcing and outsourcing of the
various tasks and services against the background of aims and strategies, available
competencies at the company, and economic requirements. At the same time it is
absolutely crucial, especially in the case of technically complex energy transition
business opportunities, to involve craftsmen, that is, installers of solar power and
CHP systems, from the outset in the development and value creation process.

3. Sales Employees in the sales unit are responsible for product placement and
distribution. The sales force is best structured along customer segments and geo-
graphical regions and needs to be supported by product specialists. The complexity
of many products in the “New World” is so high that no all employees can be
expected to represent all products up to the point of contract closing. However, it is
precisely this complexity that makes it important for a majority of (potential)
customers to have to deal with only one corporate representative who can take
care of all their needs and coordinate all activities in the background.

The reality of energy retailing in the “Old World” demonstrates that in Germany
new customers will not switch to another delivery contract on their own, despite
significant pricing differences of more than 100 Euro per annum. Instead they need
to be convinced via direct marketing or sales partnerships. This reality is even more
relevant for the sale of difficult-to-explain products of the “New World.” Nonethe-
less, strong competitive pressures and the need to lower costs, combined with a
trend toward digitization, will mean that, going forward, the highest possible share
of sales activities for products and services of the “New World” needs to be
organized online.

6.5 Conclusions

To tackle the big challenges of the energy transition, energy companies must have a
division that takes responsibility for the development, management, and economic
results of new business activities and products. This division can be understood as a
functional unit of the company that in the classical sense of marketing is responsible
for developing and managing product and pricing policies as well as communica-
tion and selling activities. The abilities to innovate and “understanding customers”
are the key factors that enable profitable growth in the days of the energy transition.
Whether the products of the “New World” can indeed be sold and how this selling
process can be implemented are subject to constant learning. Both issues need to be
clarified before the newly developed structures can be further expanded in a
meaningful way.
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7 Summary: Main Points Concerning the Future of Energy
Companies

Energy Transition and Customer Needs Change the Business of Energy
Companies The business of energy supply will change in fundamental ways.
The drivers of change are the energy transition and customer needs. Customers
decide what they want and what offerings are suitable for them. The customers of
the future will want to be autonomous and self-sufficient and to participate in the
energy transition. This is true for homeowners in the countryside as well as for
tenants in urban areas. They all should be involved and want to be involved. In
cities, housing companies will hold a key position regarding the energy transition.

Traditional “Old World” Market Shrinks Owing to Increasing
Decentralization In the “Old World,” energy suppliers buy and sell electricity
and gas. The sales margins that can currently be achieved exceed the amount that
can be justified on the basis of value creation. The traditional market for these
products will shrink owing to increasing decentralization.

“0Old World”’: Simplicity, Efficiency, Profitability What counts in the traditional
business of energy retailers are maximizing margins and handling the commercial
processes of the energy business with the end user completely online. Since
electricity and gas discounters will not be able to recuperate their costs of customer
acquisition and negative margins via higher prices, they will leave the market. Price
differences and, thus, incentives to change the energy supplier will shrink.

Future Business Will Revolve Around the Decentralized Production of Energy
by End Users For energy companies, the business model of the future will revolve
primarily around the decentralized production of energy by private and commercial
end users. They will cover part of their energy demand through self-consumption
from solar power or CHP units, while energy companies will sell the excess
electricity that is not used on site, deliver the energy for the remaining demand,
and guarantee the security of supply, and with the aim of realizing the best possible
economic result for the customer.

Required Tasks and Services of Energy Companies for the “New World”:
Business Opportunities For the business of the future, energy companies must be
in a position to sell, install, operate, and maintain the technical systems of the end
user—solar PV systems, mini CHP units, stationary battery system,s and various
energy efficiency measures—and to integrate them into customer and market
systems. This leads to additional tasks for the sales teams such as the sale of a
product that is significantly more advanced and technically complex than the
current product range, the management of additional market and regulatory risks,
and the support of customers who actually demand a service from the utility,
namely, that their installations at home are operating profitably.
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Already Today, the Energy Transition Requires a Dual Strategy In the “Old
World,” energy retailers need to radically simplify their products, communications,
customer management, processes, and IT in order to increase efficiency. Product
management, which is tasked with managing margins and market shares, must
become quantitative in nature. The main idea is to be simple, operate at low cost,
and keep generating high margins as long as possible.

For the “New World” investments in the learning curve are the top priority.
The aim is to establish the so-called factory of the future—alone or jointly with
partners—and to develop products that allow for a profitable business based on
decentralization and renewable energy. The current challenge for energy suppliers
and municipal utilities is to free up the necessary resources and development
competencies in order to establish the business of the “New World.” This also
includes the need to turn potential competitors into partners.

The Energy Transition Business Field Requires a Separate
Organizational Unit Compared to the “Old World” of energy supply, the “New
World” of energy transition business opportunities requires a new process and
management model that rests on the three pillars of development, operations, and
sales. Crucial in this regard will be the allocation of responsibility for the financial
results to the development area and the proximity to the customer of the sales force.

The Energy Transition as a Process of Innovation Management The energy
transition is a process of innovation management in an uncertain environment
concerning climate and energy policies. Five years ago, nobody foresaw what
today’s energy market would look like, and today, nobody knows what the energy
market will look like in 5 years. Regulation, technological innovation, and cus-
tomer needs will witness dynamic change. Fundamental trends are becoming
evident, though their exact timing and detailed shape remain uncertain. This leads
to the following requirements for the sales and distribution processes: focus,
flexibility, adaptation, assessment, and readjustment as needed.
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Driving Renewables: Business Models
for the Integration of Renewable Energy
and e-Mobility in Europe

Marc Ringel

Abstract

Linking renewable energy sources (RES) and electric vehicles (EVs) enables
various new business models and ancillary services. These services largely act to
facilitate the interface between the energy and transport sectors. In this contri-
bution we review the potential options from both energy and transport
perspectives in the European context. From a transport perspective, marketing
green power as fuel for EVs is the most obvious connection. From an energy
systems perspective, EVs and their battery storage can offer potentially attrac-
tive options to balance grid frequency and thereby introduce more fluctuating
RES into the generation mix. The so-called ‘sector coupling’ comprises passive
and active system services to stabilize electricity networks, such as passive
storage (grid to vehicle), active vehicle-to-grid recharging or balancing services.
The full potential of these services is less obvious at the individual car level. It
becomes evident at the level of a full fleet of EVs connected to the grid. A series
of innovative business models emerges in a wider perspective: E-mobility and
related transport services can be coupled to energy services. These portfolios
offer the most promising deployment strategy of driving renewables in the
transport sector.
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1 Introduction

E-mobility and renewable energy sources (RES) are cornerstones of European
climate change policies. The European Union (EU) has set itself the goal of reducing
greenhouse gas emissions by 40 % in 2030 and by 80/95 % in 2050 compared to 1990
levels (European Council 2014). This almost total decarbonization will require a total
transformation of the energy and transport systems. Both are at present largely
dependent on carbon-intensive fossil fuels. On the energy side, these fuels cover at
present 35.9 % of the total energy production in the EU (2015). Transport is heavily
dependent on oil, with 94% of EU transport consumption based on oil and oil
products (European Commission 2015a).

RES are key drivers for substituting fossil resources in all energy uses (electric-
ity, heating/cooling, transport). Their uptake is most pronounced in electricity
generation. All EU member states have installed support mechanisms to increase
the share of RES in electricity production. Underlying the support schemes is the
logic to gradually lower differential costs and thus incorporate RES into the
electricity market. This implies that producers are being increasingly forced to
develop business models for the use of RES without any state support.

Unlike electricity generation, the potential role of RES to cover heating and
cooling demand was less in focus. This changed with the introduction of a dedicated
European framework, starting with the RES Directive (Directive 2009/28/EC;
European Commission 2009), the Energy Performance of Buildings Directive
(Directive 2010/30/EC, European Commission 2010), the Energy Efficiency Direc-
tive (Directive 2012/27/EC, European Commission 2012), and recently the
European Commission’s Strategy on Heating and Cooling (European Commission
2016). Owing to this regulatory framework, RES’ contribution to heating and
cooling has significantly increased. RES now deliver some 503.4 petajoule
(PJ) or 30.5% of Europe’s gross heat generation (DG Energy 2015). A large
increase in the use of electrical heat pumps has occurred, linking electricity and
heating/cooling uses (so-called system coupling).

The transport sector in the EU consumes 348.5 PJ or 34 % of total final energy.
With its present fuel structure, the transport sector accounts for 24 % of total EU
CO; emissions (DG Climate Action 2016a, b). The heavy use of oil and oil products
also raises concerns about supply security and competitiveness. The EU needs to
import 90 % of transport oil products, making it subject to delivery failures and
speculative price fluctuations. Both effects combined amounted to EUR 50 billion
in the period 2007-2010, which is projected to grow over time (European Commis-
sion 2015a, 2011a).

To break the oil hold of the transport sector, the European Commission and
member states introduced regulatory efforts. These mainly focus on expanding
renewable energy use in the transport system. This can be done directly (introducing
biofuels) or indirectly, following the example of the heating sector and coupling the
electricity and transport sectors. In the latter case, RES electricity is used as fuel for
electric vehicles (EVs). According to some estimates (Pehnt et al. 2007),
RES-powered EVs could help to avoid some 600 to 800 g greenhouse gas emissions
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per kilowatt-hour (kWh). This in turn would be compatible with curbing transport
emissions to 43 g CO,/km by 2050. Stakeholders assess this figure as being compati-
ble with the international 2° C global warming target laid down in the Paris Agree-
ment (BMUB 2013; UNFCCC 2015).

A massive introduction of RES-powered EVs leads to a broader concept of green
mobility. The concept rests on two pillars: (1) providing mass mobility services
based on renewable energies and (2) taking advantage of the EV fleet’s battery
storage to develop positive synergies for the electricity system. Because these
services will need to be offered in liberalized markets, system coupling will trigger
new business models for RES in the transport sector.

In this connection, several questions arise: What are the key economic and
technical features of EVs? Why is it only in recent times that e-mobility has
emerged? What kind of regulatory framework in Europe should produce the
aforementioned synergies? What are the potential interactions of RES and EVs?
And most importantly: How can the system coupling of energy and transport be
used to develop business models that successfully integrate RES and e-mobility?

To answer these questions, our contribution will outline the basics of e-mobility
in Sect. 2. Section 3 proposes a review of the regulatory framework in the EE, both
at the European and national levels. For the national level, the EV uptake strategy of
Germany is presented as a case study. In Sect. 4, we will review several business
models for the integration of RES and EVs. It will become clear that these models
will strongly depend on the national context and can deliver benefits either from the
transport or the energy angle. Section 5 summarizes our findings and draws
conclusions on the successful deployment of these business models.

2 E-Mobility Basics

Electricity-driven engines are commonly considered a recent technical innovation.
This view disregards the that the underlying technology has existed for more than
100 years. In 1891 Gustave Trouvé presented an electric tricycle in France,
followed shortly by the Belgian Jenatzky’s electric car. It was the first car to
reach a velocity of more than 100 km/h (BMBF 2013; Ruppert 2013). The electric
power train technology quickly fell behind the internal combustion engine since the
latter offers considerable advantages such as greater flexibility, a simpler infra-
structure for fuel supply, and a comparatively cheap operation mode—particularly
in times of low-priced fossil fuels.

At present, this argument of low fuel prices still holds true to a certain extent. In
the mid-term, though, all major institutions and market players project an increase
in the price of fossil fuels IEA 2016a; BP 2016; EIA 2016). Rising prices offer a
strong incentive to switch to EVs. Here, the efficiency degree of primary energy use
is much more advantageous, leading to lower losses of primary energy input.

As shown in Fig. 1, a standard internal combustion engine accounts for a loss of
81 % of the primary energy of the fuel employed in the operation of the power train.
In comparison, a fuel cell with a loss of “only” 74 % shows much better
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Fig. 1 Energy flowchart of different power trains (based on BMUB 2013)

performance. EVs with a loss of some 30 % of primary energy clearly perform best
in this comparison. This applies all the more once the electricity required for the
power train is obtained from RES such as wind or photovoltaics with an input/
output efficiency level of 100 %.

Following this analysis, many European governments have focused their
research and development (R&D) and rolling-out strategies on vehicles that are

1. powered by an electric motor and
2. supplied through the public electric grid.

Clearly the focus is on electricity as a fuel and the integration of general electricity
provision and e-mobility. This comprises the following vehicle technologies:

Battery electric vehicle (BEV): vehicle equipped solely with an electric motor
driven by a battery. The battery is either built in and loaded at charging stations via
the public power network or empty batteries can be replaced at special battery-
changing stations;

Range-extended electric vehicles (REEVs): A small combustion motor (range
extender) provides supplemental power in case of a low battery level. The aim is to
increase the still short/small operating distance of the batteries supplied. However,
the vehicle is not directly driven by this range extender;
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Hybrid electric vehicle (HEV): combination of a combustion motor and electric
drive, that is, plug-in HEV (PHEV), that equips hybrid vehicles with direct access
to the power network.

It should be noted that these power train options are not limited to cars but apply
to EVs at large, including e-bikes, e-buses (so-called public e-transport), or the
transport of goods (clean logistics). The larger field of applications opens up
possibilities for a larger concept of e-mobility and a series of new mobility options.
Approaches such as car sharing, bike sharing, or new intermodal forms of transport
are increasingly being taken into consideration in EV deployment strategies.
(BMWi 2014a; BMBF 2013; Canzler 2010). With these concepts, the automobile
and energy sectors strongly interact and have become more and more intertwined
(so-called sector blending). If in particular green electricity is us as fuel, this
constitutes an important factor of success for the general acceptance of
e-mobility. Also, sector coupling can allow for a multitude of innovative business
models. These still strongly depend on the regulatory frameworks and the market
developments in the individual regions and countries.

3 Regulatory and Market Framework in Europe
3.1 European Versus National Regulation

3.1.1 Market Situation

The global stock of EVs amounted to 1.26 million in 2015. This figure is expected
to almost double in 2016 (IEA 2016b). The European EV stock represents about
one third of this total figure. In 2015, a McKinsey study ranked many European
countries as lead markets for e-mobility. In particular, Norway, the Netherlands,
and France are seen as lead markets, showing a higher market potential than the
USA or China, their global competitors (McKinsey & Company 2016).

The lead market classification comprises several aspects. One is the availability
of EV models by the car producers of a given country. This aspect is relevant in the
case of car manufacturers in the USA, South Korea, France, Italy, or Germany that
are able to compete on the global market. Another aspect is the availability of
low-carbon electricity supply to allow for a scaled uptake on electric mobility. Here
countries with a large share of nonfossil generation sources such as Norway and
Germany are in focus. Finally, relatively dense settlement structures as in the
Randstad region of the Netherlands (Regio Randstad 2014) facilitate deployment
and avoid the need for range extension of EVs.

The interplay of these aspects only partially explains the diversity in EV stocks
in Europe (Figs. 2 and 3).

3.1.2 Regulatory Situation

Adding to the European regulatory framework on RES, the Europe-wide level
provides a comprehensive regulatory framework for national policies in the trans-
port sector. The sector contributes to the overall 2020 and 2030 sustainable energy
and climate strategies (Council of the European Union 2007 and 2014). The
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European Commission’s 2011 white paper on transport (European Commission
2011b) further substantiates targets for the transport sector. The paper presents the
vision of a competitive and sustainable transport sector. Transport is supposed to
lower its present CO, emissions by 60 % so as to achieve the overall 80/95 %
decarbonization target in 2050 (European Commission 2011a, b).

The EU transport strategy summarizes and aligns existing EU legislation. The
legislative acquis consists of:

* Renewable Energy Directive 2009/28: EU member states need to reach a 10 %
RES share in transport fuels by 2020;

 Fuel Quality Directive 2009/30: CO, intensity of fuels sold in the EU need to be
reduced by 6 % by 2020;

¢ EURO standards, regulating pollutant emissions of vehicles; and

 regulation of CO, emissions from vehicles: Car fleets of producers of passenger
cars sold in the EU must on average remain below 130 g CO, eq/km by 2015 and
95 g/km by 2020. For light-duty vehicles the limit is fixed at 175 g/km by 2017.

In particular, the CO, emissions regulation provides strong incentives for
European car makers to introduce EVs in their fleet portfolio. Vehicles with CO,
emissions below 50 g/km are counted with a multiplying factor in the calculation of
the fleet average, the so-called super credits (DG Climate Action 2016b). EVs run
on tail-end zero CO, emissions. This is a key argument for their inclusion in car
fleets (VCD 2015).

European manufacturers’ strong interest in EVs is not only triggered by regulatory
requirements. Meeting stringent emission standards is a condition for access to global
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EV markets, since by now many major economies have set up comparable standards
(Fig. 4). Meeting and surpassing these standards is a key competitive advantage.

Two additional pillars are relevant for the European support of EVs. First is the
increase in (energy and resource) efficiency in all transport modes by dedicated
R&D support; second is the overall substitution of oil products as the main energy
carriers in the transport sector. This logic asks for systematically switching to
alternative fuels and related mobility technologies (European Commission 2013a).

The European Commission has explicitly spelled out its strategy on using
alternative fuels in its 2013 communication “Clean Power for Transport”
(European Commission 2013a) and the subsequent clean fuels directive (Directive
2014/94/EU; European Commission 2014). Both documents treat e-mobility as one
puzzle piece in a more comprehensive substitution strategy (Table 1). The Com-
mission estimates that EV mass rollout is advantageous in short- to medium-range
passenger transport and short-range road transport. As a consequence, it advocates a
scaled rollout of e-mobility, especially in cities and urban regions.
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Table 1 European Alternative Fuels Strategy (European Commission 2013a, 2015b)

Road transport (range) Road freight (range) Rail
Mode Short Medium Long Short Medium Long
LPG 1 u | n u |
Hydrogen [ ] | ] [ ] |
Electricity [ ] (m) [ ] ]
Biofuels | | | | | |

The EU provisions clearly define the rollout of EVs as a national if not regional
task. European regulations support these strategies by providing funding and
reducing barriers that hinder cross-border mobility.

Analyses of the European Commission suggest that the combination of regional,
national, and Europe-wide support for EVs will lead to clear economic benefits for
the EU. Substitution of transport fuels is projected to save EUR 4.2 billion by 2020
and EUR 9.3 billion by 2030. Avoided price fluctuations are expected to save EUR
1 billion per annum. With the boost for regional fuels and technologies some
700,000 new jobs are anticipated, mainly due to first-mover advantages on global
markets (European Commission 2013a, b).

The clean fuel directive spells out concrete actions and regulations for each fuel
type. The provisions for e-mobility comprise mainly three aspects: (1) charging
technology and standards, (2) charging points, and (3) consumer information:
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¢ In terms of charging technology, the clean fuel directive harmonizes recharging
plugs and standards (the so-called type 2 or Mennekes plug for slow charging;
the CCS or combo standard for fast charging) while at the same time
safeguarding the use of alternative plugs through 2019;

e Member states need to provide an “appropriate” number of charging points in
urban/suburban and other densely populated areas. In a follow-up communica-
tion, the European Commission presented a proposal in terms of concrete
numbers (Table 2). The charging points must be in place by 2020 and reported
to the Commission in a national strategy document, the “National Policy Frame-
work” (NPF), by late 2019 and every 3 years thereafter;

e Setting up appropriate consumer information on alternative fuels, including a
clear and sound price comparison methodology, for example, by intelligent
tagging and mapping of charging stations.

The sectoral regulations on RES and EVs are brought together in the EU’s
Energy Union strategy of 2015 (European Commission 2015c; Ringel 2015a).
The Energy Union confirms the EU target of reaching a minimum of 27 % RES
in 2030. It stipulates that the rollout strategy for alternative fuels and e-mobility
needs to run in parallel in all EU member states. The Commission confirms its
supporting role while underlining that the rollout is a task for the member states:
“The Commission will take further action to create the right market conditions for
an increased deployment of alternative fuels and to further promote procurement of
clean vehicles. This will be delivered through a mix of national, regional and local
measures, supported by the EU.” (European Commission 2015a)

This implies that business models for the integration of RES in the transport
sector will depend strongly on the national framework conditions. In many cases,
these framework conditions still need to be defined. As an example, for a relatively
advanced framework, we will turn to the German energy and e-mobility market.

Table 2 Charging infrastructure: status quo 2011 and proposal 2020 (based on European Com-
mission 2013c¢)

Member Available infrastructure Proposal for publicly Number of EVs
State (charging points) 2011 available charging points projected for 2020*
Austria 489 12,000 250,000
Germany 1937 150,000 1,000,000
Denmark 280 5000 200,000
France 1600 97,000 2,000,000

Italy 1350 125,000 130,000
Netherlands | 1700 32,000 200,000
Spain 1356 82,000 2,500,000
Sweden - 14,000 600,000

UK 703 122,000 1,550,000

#2015 for Italy
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3.2 National Deployment Strategies: The Case of Germany

In 2015 Germany had a stock of 49,000 EVs in place (IEA 2016b; IEA-HEV 2015).
Despite this relatively low number, the German government has committed itself to
attain a target of one million EVs by 2020 (BMBF 2009). This target is to underpin
a strategy of turning Germany into a leading market and a leading producer for
e-mobility. Fostering e-mobility is also a key objective in terms of energy policies.
On the one hand it will make it possible to introduce more RES into the energy
system. On the other hand, the energy strategy of the government (Energiewende,
or energy transition) (Ringel et al. 2016) asks for a reduction of transport’s specific
energy use of 10% by 2020 and 40 % by 2050 or to 2005 consumption values
(Bundesregierung 2010; Bertram and Bongard 2014).

The e-mobility strategy of 2011 (BMVI 2011) and the coalition agreement of the
present government (Bundesregierung 2013) further substantiate the objectives by
dedicated measures, notably in terms of R&D. As the coupling of energy and
mobility markets poses both a variety of options and technical challenges, the
federal government and the federal states have set up so-called model regions. In
these model regions, different aspects of RES-based e-mobility are tested. The
combination of lighthouse projects and regional “showcase projects” have made it
possible to develop technical specifications to back up the sector convergence
(BMWi 2014a). By now, a multitude of regional and local programs and measures
further enhance the federal government’s initiatives (e-mobil BW 2015).

After a first phase of establishing networking and coordination mechanisms, the
government now aims at a mass rollout of e-mobility. This concerns both the public
and private sectors. In the public sector, e-mobility is encouraged by public
procurement. For private and business customers, the federal government grants a
buyer’s premium of EUR 4000 for BEVs and EUR 3000 for HEVs (“environmental
bonus” program; BAFA 2016). The grant program started in July 2016 and covers
the private procurement of vehicles with prices of up to EUR 60,000. In a first stage,
the program is endowed with a total budget of EUR 1.2 million and will end
automatically once this sum is spent. The German government and EV
manufacturers share the subsidy volume on even terms. In addition to exemption
from car tax, nonmonetary benefits, such as the use of bus lanes and free parking
lots, are included in the government’s support package (Bundesregierung 2016;
Ringel 2015b).

Despite regulatory and monetary support for the development of e-mobility, the
government’s declared objective is to establish the German suppliers as competitive
producers for “green mobility”. Several studies (Bozem et al. 2013; Fazel 2014)
underline that customers see a clear value added and additional buying argument
for EV once they are coupled with RES. Along this line the government considers
its support as initial aid for the market actors. These actors are strongly encouraged
to develop business models combining RES and EV which are competitive on
global scale.
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4 Options and Business Models for the Integration
of Renewable Energy Sources

The politically fostered integration of the transport and energy sectors paves the
way for several options and business models to combine RES and EVs. Providing
green power as fuel for electric mobiles is the closest and most obvious link
between both fields. The use of RES electricity (in times of oversupply compara-
tively cheap or even zero/negative prices) increases the ecological and economic
attractiveness of EVs. From this perspective, RES development serves facilitates
the introduction of e-mobility.

Additional options and business models appear with an increased installation
of fluctuating RES on the energy side. In this case the interaction of RES
installations and EVs can provide at least three distinct ancillary services to the
power grid:

* EVs as passive load shedding option in times of RES production above grid
capacity,

e EVs as active storage facilities,

« EVs providing balancing services to stabilize grid frequency.

In addition, other options for business model integration are conceivable. At the
individual level, combining in-home RES (mainly photovoltaics) and EVs can offer
so-called energy self-reliance. This in turn would stabilize and mitigate
decentralized feed-ins into the general power grids. It can be expected that business
models on self-sufficient electricity generation, including individual charging of
EVs at home, will expand from a niche market to a larger customer base at some
point in time. Contrary to such specialized business models, traditional suppliers
can be expected to focus on core and ancillary services of the EV/RES combination
provided to the general electricity and transport systems.

4.1 RES as Supplier of “Green Power”

RES-produced electricity highlights the full panoply of ecological benefits of
e-mobility. CO, and local air pollutant emissions are avoided at both the input
and tail-end levels. This option is physically only possible once charging points are
directly coupled to RES installations, such as wind parks or PV systems. Provided
that the production capacity is sufficient to cover charging needs, connected EVs
will drive fully on RES. This “green mobility” service offers 100 % carbon-free
mobility.

In Europe several regions exist where the physical link between RES
installations and EV fleets has been established. On the research side, several EU-
or state-funded lighthouse projects test the opportunities and challenges of this
direct linking. On the commercial side, many car manufacturers have by now
invested in RES installations, such as wind or PV parks (VWK 2013). The key
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aim is to deliver the selling argument “100% RES” for their e-mobiles in a
given area.

The potential for such direct linking of RES installations and EVs used to be
judged as relatively small. Still the option becomes an increasingly realistic one
thanks to a growing decentralization of energy production and larger shares of RES
self-production by home-owned PV installations. For the time being, though, a
physical direct coupling of RES and EVs is economically inefficient on larger
scales (Pehnt et al. 2007). In addition, synchronizing the production of regionally
and seasonally fluctuating RES with e-mobility charging patterns remains challeng-
ing (Linsen et al. 2013).

It follows that the general electricity grid infrastructure will provide the power
for the large majority of EVs. This in turn implies that the overall generation park
close to charging points will determine the “greenness” of the traction current.
Because it is physically impossible to attribute a RES generation technology to a
dedicated customer—Pehnt et al. (2007) refer to this theoretical option as the
“renewable electron”—the EV fleets of a country will be charged on average
using the prevailing pool of generation technologies. Depending on the primary
energy production mix, the ecological balance of EVs can vary significantly.
Figure 5 shows a comparison of the electricity generation mix of selected
European countries.

As the feed-in from the various generation sources varies constantly over time, a
stronger link between EVs and RES can be established in physical terms by
charging EV batteries at times when the share of RES in the generation pool is
high. To match times of high RES feed-ins with EV charging, a suitable informa-
tion and communication technology (ICT) infrastructure needs to be in place. This
infrastructure would send the “charging” signal to a grid-connected EV to start the
loading process. Even with ICT use, synchronizing feed-in peaks and charging
processes remains challenging because it could also affect user behavior (Linsen
et al. 2013). Some associations (BEE 2010) plead for the integration of smart
meters into EVs to facilitate information exchange between grid conditions and
charging needs.

Some authors suggest that the ICT solutions could enable a dialer concept like
that in telecommunications between EVs and the power grid. A customer would
have the possibility to book the charging process with a dedicated producer of green
power via a chip card. The RES producer would then increase its feeds into the grid
on demand.

The preceding discussion shows that a synchronized physical delivery of RES
for EV charging will remain challenging with existing technologies. The use of
commercial relationships could serve as a back-up. Charging volumes could be
covered by the additional purchase of green certificates or guarantees of origin
certifying that an equivalent amount of power was produced by RES and fed into
the grid.

With the EU RES Directive and subsequent national registers in place, a more
transparent tracking of production and trading of these so-called European Energy
Certifications (EECs) is possible (Seebach and Mohrbach 2013). Already by now



Driving Renewables: Business Models for the Integration of Renewable Energy. .. 251

80%
70%
M EU total
60% H Belgium
50% ® Denmark
40% B Germany
30% B Spain
M France
20%
Sweden
0,
10% UK
0%

Solid Fuels Nuclear RES Gases

Fig. 5 Electricity generation mix of selected European countries (DG Energy 2015)

ecolabels and EECs constitute the basis for direct green power commercialization
in mainstream electricity markets. Their use in providing commercial backup for
green operating power for EVs seems realistic in the absence of more enhanced ICT
solutions.

The additional market volume for RES, which is connected with EV charging, is
judged to be relatively small by several stakeholders (BEE 2010; Pehnt et al. 2007).
In the German case, the projected one million EVs are expected to consume some
additional 2-3 terawatt-hours (TWh). Compared to the overall 629 TWh electricity
production (BMWi 2014b), this additional consumption seems subordinate to other
uses. It is likely to be covered by a moderate increase in RES facilities. This in turn
implies that “green charging power” is a limited business model on its own, mainly
in connection with marketing. However, the concept can develop a larger scope if
combined with additional commercialization opportunities.

5 System Services as Power Consumer and Storage Facility

Grid capacities and the stabilization of grid frequency are challenges in almost all
countries developing RES on a larger scale. A significant increase in fluctuating
RES like wind energy or photovoltaics have led in many EU countries to situations
with electricity oversupply. With dispatch obligations in place this can lead to
situations with negative market prices at the power exchanges. Conversely, insuffi-
cient supply requires increased use of so-called backup or balancing energy. Both
situations are inherently destabilizing for the overall electricity networks.

In these situations, ICT and smart metering can prove an important enabler of
system service offerings. Two-way communication channels installed at charging
points can log connected EVs into the electricity network. Power grid operators
could then have access to the connected EVs to use them as passive storage facility
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for RES oversupply. In undersupply situations, the system operator can send signals
to charging points to stop or slow down EV charging if battery capacity is still
sufficient (grid to vehicle, G2V). In both cases, detailed information about charging
points and connected EVs is necessary and would include charge status, place of
charging, and allocation to grid balancing area.

The business model in the case of RES over- or undersupply would link charging
processes or charging slowdowns/stops to dedicated flexible tariffs, the so-called
demand response. Consumers willing to flexibly adapt their charging behavior to
grid system availability would get preferential charging rates. These rates would be
cross-financed by the grid operators. Having access to additional power storage and
load shedding potential enables operators to forego expensive system services to
stabilize network frequency in connection with other actors.

It needs to be underlined that several conditions need to be met for a full
application of this model. Dedicated tariffs must be on offer and attractive enough
for consumers. The EV fleet offering the storage capacity would logically need to
be associated with the balancing area where the electricity oversupply is occurring.

In Europe, the case of Germany, which has a one million EV target, might be
able to provide the greatest storage potential. If we assume a storage capacity of
12 kWh/vehicle, this in turn provides the country with an additional storage
capacity of some 12 GWh. Opposed to this theoretical storage potential is an
estimated oversupply of some 66,000 GWh projected for 2050 (Nitsch 2007;
Wietschel 2006), half of which is already in place at present.

This implies that using EVs for storage can again only be one component in a
more comprehensive strategy to increase the use of RES by means of e-mobility. It
strongly depends on (1) the development of ICT solutions to allow for two-way
communication and (2) innovations in storage technology allowing larger power
storage volumes for EVs.

6 Green Balancing Power

Grid-connected EVs in an intelligent, ICT-based grid infrastructure can enable the
business model of actively supporting grid stability. In this case, the connected EVs
would actively feed back stored electricity into the grid. These feeds can be
marketed as balancing services to stabilize grid frequency in times of undersupply.
Such a vehicle-to-grid (V2G) business model was originally tested in the USA. It
has been taken up in several research projects in Europe (Garcia-Valle and Lopes
2013). Using EVs as a power source or power sink can offer a much broader
business model as the passive storage function discussed in Sect. 5. Balancing
power in the EU is provided across the European network area as a whole. This
reduces the need for large volumes of balancing power since a multitude of plants
can cover the balance by comparatively small contributions to so-called secondary
and tertiary control.

The attractiveness of the so-called balancing power business model is more
pronounced in a scaled perspective and when combined with the green charging
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model discussed in Sect. 4.1: Rather than offering this service at the individual EV
level, several EVs can be coupled into a virtual balancing power plant. Estimates
suggest that one million EVs could cover a balancing power of some 3 gigawatt.
Especially for countries with limited options for RES balancing services like pump
storage, V2G balancing might be attractive. It would enable and facilitate a larger
RES share in the system. For the case of Germany, grid operator figures (BNetzA
2014) list an installed pump storage capacity of some 9.3 GW installed and a further
4.5 GW planned. Including the V2G business model in this framework would imply
covering two thirds of the additional capacity needs by e-mobility balancing.

Offering balancing services via e-mobility might prove especially attractive for
regional and local suppliers. Often these suppliers run their own e-mobility fleets.
As a result, they can easily integrate balancing service options in their planning of
charging infrastructure. Second, regional providers often run low- and medium-
voltage grid systems. They are directly concerned with fluctuating feed-ins from
RES that occur at this grid level. In-grid balancing can help them to stabilize their
operation systems. Using a two-way coupling of the power grid and the e-mobility
feed-in and storage, an active balancing can be achieved. G2V and V2G combined
enable a broader and more stable increase of fluctuating RES in the generation mix.
Oversupply of RES electricity is fed into the EV fleet and released into the grid as
green balancing energy.

As with the other business models, the necessary conditions for these services
are smart meters and smart grids. ICT solutions need to act as the logistical
backbone for operating the system and enabling a so-called green balancing
power business model. This ICT intervention involves finding answers to various
legal problems such as data ownership or data protection (Mayer and Klein 2013).

7 Discussion: Opportunities and Limits of Green Mobility
Business Models

The foregoing analysis shows that RES deployment and e-mobility concepts can be
bundled into various synergetic business models. This synergy works directly via
the provision of RES power supplies for EVs. Indirectly, e-mobility concepts and
EVs support the integration of RES via storage and balancing systems, making G2V
and V2G a mutually beneficial combination.

Our analysis also shows that business model options are highly correlated with a
further development of ICT and key system components. At the demand-side level,
battery storage and overall production costs of EVs will remain key issues in the
coming years (Williamson 2013). On the supply side, smart grids/smart infrastruc-
ture and ICT tools need to be developed. Innovative business models depend
strongly on an optimal synchronization of supply and demand at large, but also
feed-ins and feed-outs of renewable-energy-sourced power at the individual level.

Tariff regulation and tariff structures are an additional issue for developing
innovative business models. Wrong regulation or commercial tariff setting might
significantly hinder the development of green mobility. This would be the case once


http://dx.doi.org/10.1007/978-3-319-46427-5_4

254 M. Ringel

the high procurement costs for EVs are surpassed by comparatively high variable
fuel costs by the mark-up of a green power tariff. Here the high CAPEX costs of
EVs cannot be recovered by lower maintenance costs through the use of RES in
low-price periods.

It is worthwhile to note that the opportunities to replace traditional internal
combustion engines with RES-powered EVs seem to be limited at the individual
level. Still they become more attractive once the whole EV fleet of a larger area or
even a country is considered, which would require a scaling of EV deployment.

Shifting to a broader perspective on e-mobility changes this analysis signifi-
cantly. Here EVs are not approached in terms of replacing cars one by one. They are
part of integrated and intermodal transport concepts. These services will be offered
mostly in cities and urban areas (Brand and Schmidt 2014; Institute for Mobility
Research 2013). Here, a number of green e-mobility services are conceivable that
relate to business segment vehicles, power, infrastructure, and supporting services
(Muratori et al. 2013). Experts anticipate that the clear-cut differentiation between
services offered by the automotive industry and the energy sector will blend.
Energy actors are expected to offer mobility services that are close to their core
business. In turn, mobility providers will consider bundling strategies to include
RES fuel in their portfolio.

Whereas it is still too early to clearly identify the emerging trends of this
blending, three examples can serve as illustrations of such strategies. First, a
wind farm operator might be interested in including “green power for mobility”
concepts in its portfolio. Such an operator could provide neighbors with physically
connected green power for their EVs, free of charge, with the aim of raising
acceptance for local wind power installations. This model mainly relates to market-
ing. Still, the positive support effect for RES could potentially be strong in densely
populated areas.

Second, dedicated green charging stations delivering 100 % RES power as
“premium fuel” might enter the market. With the planned increase in the number
of charging points in Europe, such a specialization of charging points might be
conceivable. This model could be implemented either physically or commercially
using intermediaries like ecolabels or green certificates. Like the present compen-
sation of CO, emitted on business trips by paying into compensation schemes, such
a segment might be interesting for companies both at business-to-consumer (B2C)
and business-to-business (B2B) levels.

Finally, business models for RES uptake in the e-mobility sector could be used
as an add-on to the core business of established third-party service providers.
Parking lots or supermarkets could offer their clients “recharge as you park”/
“recharge as you shop” services. In these business models, EVs would be recharged
during parking. Such services might even be offered for free in RES surplus
conditions in the grid. EVs in charge mode could be used to offer balancing services
and thus compensate for the charging costs for the parking lot operators or cross
subsidize green power tariffs.
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8 Conclusion

The presented review of European markets for RES and e-mobility shows that
regulatory framework conditions favor an uptake of business models for RES in the
transport sector. Whereas the European framework largely supports installing
appropriate infrastructure, it is up to the member states to develop and support
dedicated schemes to increase the use of EVs and e-mobility at large.

Combing RES and EVs (sector coupling) could trigger synergies for both
sectors. Enabling clean mobility not only by avoiding end-of-pipe emissions but
also on the fuel input side is a strong selling argument for EVs. As could be shown,
business models involving the coupling of RES with EVs are limited at the
individual level but become more attractive once scaled to the full vehicle fleet.
Likewise, a portfolio of various business models bundled around the core
operations of an electricity or transport provider can generate a clear value added.

The most promising and innovative business models occur with e-mobility and
dedicated transport services. Here EV deployment and RES development are
clearly mutually beneficial. The different applications are still limited by battery
storage capacities and dedicated ICT solutions to enable a two-way communication
between the power grid and EVs. Still, this barrier should only be a temporary one.
The underlying technologies—especially as concerns ICT—already exist and
require no disruptive innovations.

Once the relevant technologies are applied, the synchronization of RES and
e-mobility will allow a multitude of innovative business models to emerge, from the
perspective of both transport and energy sector operators. Besides a clear blending
of these two sectors, new actors will emerge that will further foster the uptake of
RES in Europe’s transport sector.
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Abstract

Many countries across the globe are on the verge of experiencing a second wave
of renewable energy adoption driven by the advent of intelligent energy storage
systems. In this chapter we will explore the drivers of this new phase of a
sustainable energy revolution and the role played by technology and business
models on the basis of smart energy systems.

Keywords
Solar « Energy Storage * Peer-to-Peer » Energy Market « Renewables

1 Storage as Enabler for Continuous Growth of Renewables

Significant research has gone into exploring the reasons for the different rates of
adoption of renewable energy by countries across the globe in the last two decades.
While in some countries photovoltaic (PV) installations are already less than what
they were during their peak several years ago (e.g. Germany, Australia), others are
just in the middle of their first boom in renewable energy (USA). However, the
policy instruments and economic frameworks are very different in each market,
leading to unique nuances in the development of each country. While some
countries used feed-in tariffs to boost PV deployment (Germany, France, UK,
Japan, Australia), others used tax credits to achieve the same goal (USA). Policies
like net metering (Canada, USA, Italy) or tax depreciation (Italy) were also
instruments as well as direct financial support (Croatia) and standards for a renew-
able energy generation portfolio (Australia, China, Republic of Korea, USA). The
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Fig. 1 Results of customer survey of existing sonnenBatterie owners in 2014/2015 (internal
analysis by sonnen)

timing and choice of policy instruments have led to an environment in which
significant local differences exist between countries when it comes to renewable
energy deployment.

One of the early adopters of a comprehensive renewable energy development
plan was Germany. After a feed-in tariff induced a boom in PV installations from
2005 to 2013, new installations quickly fell to the current level of just over
1000 MW of added capacity per year as the feed-in tariff was reduced to the current
level of approx. EUR 0.12/kWh. While the reduction in incentives proved to have
devastating effects on the German PV market, it also allowed new technologies and
business models to develop. A prime example of such a development was the rapid
introduction and advance of decentralized small-scale energy storage systems.

Grid-connected storage started to make an appearance in the German market
from 2010. At that time, the feed-in tariff was significantly higher than the average
retail rate of electricity, creating an environment where an investment into storage
did not make financial sense. Instead, the early adopters of this technology focused
more on emotional factors: freedom from future price increases, independence from
the utility, and backup in case of power failure were all reasons contributing to the
purchase decisions of early adopters (Fig. 1). However, like the situation with PV
deployment, the market for storage products showed equally diverse characteristics
across the globe. While some countries had a mix of financial support and
incentives (Germany), others offered financial incentives, even though there was
no financial case for storage (California). Simplifying legislation and permitting
processes were another driving factor in some countries when it came to the
deployment of distributed small-scale residential storage. Depending on the policy
framework deployed, storage started to move from an early-adopters phase into the
mainstream market at different speeds, with Japan and Germany at the forefront of
this development.
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As feed-in tariffs started to drop in Germany to their current level and retail
prices for electricity continued to climb to about EUR 0.29/kWh, an additional
component was added to the factors influencing the purchasing decision: return on
investment (ROI). Optimizing self-consumption was no longer just an emotional
decision; it started to make financial sense. With this, the early-adopter phase in
Germany ended and storage started to enter the mainstream. Rather than being an
accessory to a PV installation, storage started to become the driver behind more
renewable energy installations with ca. 50 % of all residential PV systems in
Germany being installed with storage in 2015 (Kairies et al. 2016). With a combi-
nation of financial and emotional factors, storage developed into an enabler of
future growth in residential renewable electricity production.

The technical requirements for those early-generation systems were relatively
straightforward: Optimize self-consumption during the day and make sure that the
batteries are fully charged in the early evening. Relatively simple algorithms were
used in those early systems to control the charge and discharge behaviour of the
storage system to make sure batteries were sufficiently charged to last the individual
consumer through the night. This was what we now characterize as the first wave of
residential energy storage deployment.

Two factors, however, led to a change in the system design of storage systems
towards a more intelligent approach to small-scale energy storage. First, with
increased internationalization of small-scale, decentralized storage, the functional-
ity requirements increased as well. Additional countries meant different additional
business models, which storage systems needed to cater for. In addition to
maximizing self-consumption, companies now developed a software platform
that caters for backup power, time-of-use shifting, or peak shaving. The regulatory
frameworks in each country brought with them additional requirements for the
intelligence of the system.

The second factor driving the development of a more sophisticated approach to
the controls surrounding energy storage was the move from a purely emotional buy
towards a more rational, ROI-focused purchasing decision. While ever decreasing
hardware cost was naturally conducive to a better ROI for the customer, smarter
storage application had the power to further drive down payback periods and
increase the ROI. Examples of this development was the deployment of daily
weather forecast data to optimize charging strategies or the introduction of smart
home ready storage systems by companies like sonnen to increase the level of
autarky. End customers are able to turn on electrical appliances such as a dish-
washer either using their sonnen smartphone app or letting the system automatically
determine when to turn on those devices in order to maximize self-consumption.
This was the second phase of residential energy storage deployment.

While decentralized storage got smarter over time, optimization happened only
on the individual system level. Factors such as grid friendliness were a by-product
rather than the declared goal of any system intelligence developed during this phase
of the introduction of decentralized small-scale storage. What was lacking at this
point were concepts on how to increase the individual and collective utility one
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could derive from storage systems by starting to utilize network effects once
decentralized storage had reached a critical mass.

With this we see residential storage enter a new, the third, phase: virtually
connecting decentralized storage systems to create benefits partially outside the
location where the system is being installed.

While the first and second phases have already contributed to the growth of
renewable generation capacity in early-adopter markets, we believe that it will be
the value created by the third phase that will have the power to dramatically change
the way people produce, distribute and consume energy. With this, distributed
energy storage could become the catalyst for a worldwide transformation towards
a carbon-neutral energy economy.

2 Storage as the Missing Piece for Sustainable Renewable
Energy Markets

Connecting assets like energy storage, especially decentralized small-scale systems
installed in private households, and renewable generation in a virtual power plant as
the next phase of technology development will further drive the growth of renew-
able generation in many countries and will be the solution for sustainable renewable
energy markets.

One can observe that markets for energy storage are evolving in those countries
where already a high penetration of renewables in the electricity mix has been
achieved and the energy market is facing the challenge of integrating fluctuating
and volatile sources of energy in the existing energy market design and
infrastructures. In particular, switching from a support programme based on fixed
feed-in tariffs to more price-based mechanisms, for example direct marketing or the
recently introduced new auction mechanisms in Germany, will drive the demand
for flexible management to maximize the value of the renewable feed-in tariff
compared to the investment security of a fixed tariff, which does not incentivize
flexible management. Most types of renewable generation are intermittent, relying
on weather, like solar and wind, and thus cannot be managed in a flexible way.
Today only biogas plants and, with some restrictions, hydropower plants provide
flexible loads to systems. The biggest portion of power generation in future will be
based on solar and wind, which will require flexible management and especially
energy storage as the missing piece to stabilize systems, as many energy studies in
Germany have shown (Buttler 2015). Maximizing or optimizing the value of solar
and wind generation will thus be the main challenge and interest for plant operators
and owners. In Germany, for example, today already almost 20 % of electricity
generation is covered by wind and solar (BMWi 2016).

The reduction or complete phase-out of fixed feed-in tariff schemes can be seen
as a major tipping point in many countries when flexible management will be
introduced by stakeholders in the energy market and is the main reason why new
ways of marketing renewables will be designed and launched. Recent years have
already witnessed a trend in Germany and other countries, like the UK or the
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Netherlands, towards new business models trying to find a way to optimize the
marketing of renewable energy.

These new business models can be clustered into the following use cases and
will be described subsequently:

1. Grid-friendly renewable energy usage on site,
2. Optimized renewable energy trading,
3. Renewable energy retail.

Grid-friendly renewable energy usage on site This use case is the typical
so-called prosumer case, as described in Sect. 13.1 of this chapter. Usually the
load profile of a typical household in Germany will allow for using 20-30 % of
generated solar energy directly (Weniger et al. 2015). For commercial customers
this figure can be significantly higher as the load profile shows high consumption
during the day and thus matches with solar generation directly. Adding a storage
system to the solar system will increase this value for a private household to
60-80 % depending on the size of the solar system and the size of the storage
system as well as the consumption pattern (Weniger et al. 2015). In combination
with electric heating, for example, solar self-consumption can reach up to almost
100 %. In many cases the household will still consume 25-30 % from the grid,
while in some cases the combination of storage with micro CHP on site could allow
customers to minimize grid consumption. A storage system allows end users to
reduce the electricity bill by using more of their own generated solar energy. As
several analyses show, the shrinking costs of solar and batteries will drive this use
case to reach the mass market very soon (Franz 2016; Farid et al. 2016). Figure 2
shows the typical profile of a prosumer site in Germany.

An important building block of this use case is intelligent energy management,
which allows one to schedule the discharging/charging of batteries taking into
account solar and load forecasts as well as other generation assets and external
requirements. For example, in Germany one regulation says that solar systems not
equipped with a decentralized relay controlled by the distribution system operator
(DSO) must limit solar feed-in to 70 % of the nominal power of the system, and in
combination with storage—if the storage system is funded by the KfW subsidy
program (KfW 2016)—even a 50 % limit is required. This is done to reduce the
solar peak to relieve the grid but will lead to a loss of produced solar energy of up to
10 % per year as a result of the curtailment (Weniger et al. 2016). A storage system
equipped with an intelligent energy manager as well as a load and production
forecaster is able to avoid curtailment through delayed charging (Figs. 2 and 3)
(Weniger et al. 2016).

This approach to intelligent peak shaving optimizes the use of renewable energy
for end users and helps them maximize the value of their solar usage on site while at
the same time helping to relieve the burden places on the grid. Several studies have
shown the positive impact of smart battery systems for the integration of
renewables. For example, an analysis by HTW Berlin determined that the installed
capacity of solar in Germany could be doubled with no impact on grid infrastructure
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Fig. 2 Data monitoring of typical solar + storage system in private household with electric
heating and intelligent peak shaving (sonnen GmbH)
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Fig. 3 Monitoring of intelligent energy management of sonnenBatterie including forecast. (a)
Normal charging—production below limit (red line); (b) delayed charging—shaving production
peak around noon; (c) forecast next 3 days (sonnen GmbH)

owing to peak shaving (Weniger et al. 2015). Furthermore, a study by Prognos
showed that peak shaving- and forecast-based control of batteries would make it
possible to avoid EUR 120 million in grid upgrades and investments in Southern
Germany (Krampe and Peter 2015).

Optimized renewable energy trading Efficient and profitable trading of renew-
able energy generation will be one of the major challenges facing plant operators
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and energy trading companies in the future energy system. Franz (2015) showed
that decentralized energy trading will create tremendous value in Germany’s energy
markets. Solar and wind are intermittent weather-dependent resources. Although
excellent forecasting helps to minimize trading risks, optimizing profits is only
possible under a regime of flexible management that makes it possible to hedge low
and high price periods. One option to bring flexibility to the management of solar
and wind assets is the installation of an energy storage system on site. This would
make it possible to store energy when spot market prices are low and sell it on a
delayed basis to the market when prices are high again to maximize profitability.
One example of this is the solar park installed by Belectric in Alt-Daber, Germany,
a 2 MW lead acid storage system that is the first project of its kind in Europe
(Petersen 2014). Typically real-time trading of renewable energy is only attractive
to traders for generation assets >100 kW or even >500 kW [cf. data of direct
marketing companies in Franz (2015)]. This is due to the fact that the cost efficiency
for trading small-scale assets is very poor for most trading companies because of
the high operational costs, transaction costs and additional hardware costs per
kilowatt. Thus, today this business model has clear limitations in terms of the
size of assets, and the typical installation of storage systems at renewable sites for
the primary use of optimizing energy trading is >100 kW to the megawatt scale.
Minimizing these integration costs for small-scale assets is a major challenge. The
example of the sonnenCommunity' in Germany shows that the combination of
small-scale solar generation with smart storage systems on site, installed for the
purpose of solar self-consumption, enables an automated and standardized low-cost
process for integration in direct marketing.

Renewable energy retailing Another innovative way to market renewables is by
creating new energy tariffs for energy retailing. This means that a specific segment
of energy consumers, whether private households or commercial customers, is
interested in purchasing green electricity from a region or from known suppliers
based on transparency of origin. Energy retail companies offer certificates of origin
for the power they purchase or use platforms displaying the producing power plants
to create transparency for their customers. Examples include the sonnenCommunity
by sonnen GmbH in Germany, Vandebron? in the Netherlands, and Open Utility® in
the UK. Consumers are willing to pay a premium for this transparency for several
reasons. Green electricity supply of eligible sources at any given time, though, is
only possible with a massive oversupply of renewables in the supplier’s portfolio,
or storage can be used to manage the demand side using the battery as a flexible
buffer for excess renewable electricity. The combination of storage-optimized
demand-side management with storage installed on the site where the renewable
energy is generated to optimize the supply side makes a virtual power plant. This

lwww.sonnenbaltterie‘de/sonnencommunity (Accessed 25 June 2016).
2www.vandebron.nl (Accessed 25 June 2016).
3www.openutility,uk (Accessed 25 June 2016).
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Fig. 4 sonnenCommunity as example of a new peer-to-peer energy marketplace (sonnen GmbH).
The image shows an example of an end customer live platform with the display of energy
providers within the peer-to-peer network, which shows the participants with photos, descriptions
and their location on a map

makes storage the game changer that allows for managing and balancing supply and
demand to optimize the whole portfolio. This has already been started by sonnen
through the set-up of the sonnenCommunity, were a portfolio of solar and other
renewable assets like biogas and wind, combined with the use of flexible storage
units, is managed so as to unsure the demand of Community members is met at any
time. This fleet forms the basis of the Community and is combined with a suitable
portfolio of generation assets managed through virtual power plant software. The
sonnenCommunity thus only manages assets owned by private homeowners or
others. This model can be compared to the idea of Uber, AirBnB and others
where the platform manages assets without owning them. New models like an
“AirBnB of Energy” or a peer-to-peer energy platform can change dramatically the
way energy is managed in the future. Prosumers can now be energy suppliers
feeding their solar exports into the sonnenCommunity and provide it to others
peer to peer (Fig. 4).

3 Outlook: Energy Storage Combining Multiple Use Cases
Will Drive New Energy Markets Based on Renewables

In all the different models described in this chapter as new ways of marketing
renewables, the combination of renewable energy generation with (aggregated)
storage can be seen as the driver for new business models. Looking at the market
for energy storage today there are examples of each use case described earlier.
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Although in most cases a primary use case as the main driver for renewable or
storage investment can be identified, the profitability that will make it possible to
bring these concepts to the mass market will be driven by a combination and
optimization of different use cases.

Although already today several gigawatt-scale utility storage projects are in
operation, under construction, or being planned, most of them are aimed at the
primary use case to help stabilize the grid through frequency and voltage control;
only a few are on the site of renewable power plants. According to the US
Department of Energy’s (DOE) Energy Storage Database, 1.35 GW has been
installed since 2012, most of it thermal storage (DOE 2016). In Germany alone
150 MW of storage systems will be installed by the end of 2016 to be offered
mainly in the primary frequency control market (Franz 2016). As the market for
primary frequency control is under pressure as a result of these new capacities,
prices are already expected to decrease (ibid.). Thus storage operators like
WEMAG in Germany are already looking into combining use cases to maximize
value and stabilize the investment case (WEMAG 2016).

On the other hand, solar self-consumption is a mega trend in many countries at
the residential and small commercial levels (Farid et al. 2016). Thousands of small-
scale storage systems have been deployed in recent years and are expected to boom
in the coming decades, as described in Sect. 13.1. Already today aggregators are
trying to pool storage assets to build up a virtual power plant with several
megawatts of capacity for the energy and grid service markets. This combination
of use cases makes it possible to achieve a maximum utilization rate and value
maximization through a second dispatch. On the one hand this is the combination of
the primary use case of prosumers with energy trading and energy retailing. The
combination of renewable energy marketing and storage as a demand response
resource for grid services will allow companies to maximize value for investors.
Especially behind-the-meter, prosumer storage allows for a combination of a broad
variety of applications. Being producer, consumer and storage operator at the same
time makes it possible to compound several different levels of value for investors.
At the same time, aggregated behind-the-meter storage at the prosumer level can
also be used for energy trading to hedge or to provide any needed grid support
services for the grid.

For example, the Rocky Mountain Institute has assessed how combinations of
different use cases can stack this value (Farid et al. 2016). As shown by Fitzgerald
et al. (2015) and by Sterner et al. (2015), for the German market, energy storage can
be used for a variety of grid services. Storage units can, for example, be dispatched
at times when they are not being used by prosumers for frequency control, with the
owner receiving a capacity and utilization payment, or they can be used for intraday
trading for arbitrage, much like in the case of pumped hydro storage. The results of
Fitzgerald et al. (2015) especially show that behind-the-meter storage systems give
the broadest variety of use cases and offer the greatest opportunities for stacking
value through multiple applications. Stacking value will be important for bringing
storage to the mass market. This variety of possible use cases gives prosumers with
storage assets a specific role in new approaches to marketing renewable generation.
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The primary use case is strong enough to attract investors, while additional
applications increase the value and accelerate the time to market of new models.
Thus prosumers are already investing in the required infrastructure to create new
markets for renewables at a much lower interest rate. The flexibility to combine or
optimize all use cases for customers is the key for models like the
sonnenCommunity as the regulatory environment in many countries is still under
development and can change in many directions. Thus also today many regulatory
barriers exist to full deployment of multi-use cases, for example due to system fees
that must be paid for behind-the-meter storage or a lack of smart meter technology
roll-out.
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Abstract

This paper provides a concise view on the state of the German Energiewende
(energy transition), converting energy generation from fossil fuels to renewable
generation. It discusses various aspects of the regulatory framework, including
the phasing out of coal-fired power plants, emission trading, the new tender
process for investments in subsidized renewable power generation, and other
aspects. It also discusses employment effects and other impacts on German
society at large.

Keywords
German Energiewende (energy transition) ¢ Nuclear phase-out ¢ Energy
efficiency ¢ Regulatory framework ¢ Tender process

1 Introduction

In times of falling oil prices, fears of deflation, and disputes over European Union
(EU) austerity policies, a major project, Germany’s so-called energy transition
(Energiewende), is being completely overlooked. The goal of the energy transition
is to increase the share of electricity produced from renewable energy sources from
almost 30 % today to 80 % by 2050. The nuclear power plants that are still in
operation, mainly in Southern Germany, will be decommissioned by 2022. The
energy transition also aims to improve energy efficiency in the construction sector
and to make mobility more sustainable. As a result, the energy transition should
result in a permanently sustainable energy supply.
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In 2010, the German government initiated a new Energy Concept for a substan-
tial transition of energy use to reduce carbon emissions in all these sectors simulta-
neously, which adjusts previous strategies and climate policy packages. An
additional policy push came after the nuclear catastrophe in Fukushima. A societal
and political consensus in Germany emerged, which determined that the risks of
nuclear energy and the burden of final storage of nuclear waste were too high.
Although in 2010 nuclear power accounted for more than 22 % of Germany’s
electricity, in July 2011 (3 months after the Fukushima disaster) the German
government decided to completely phase out nuclear power generation in Germany
within 10 years. Since that time the nuclear phase-out has been an integral part of
the German energy transition — a transition to carbon neutral energy supply.

The concept aims at ensuring “a reliable, economically viable and environmen-
tally sound energy supply”—the so-called energy policy triangle—and is connected
to the following targets (see also Table 1):

e Complete nuclear phase-out by 2022;

« Significant increase in energy efficiency in all sectors, resulting in significant
energy savings;

» Substantial increase in the share of renewable energies in satisfying final energy
consumption;

» Reduction of CO, emissions by 40 % by 2020 compared to 1990.

The power generation structures will undergo substantial transformation, moving
toward more decentralized energy supply structures in which renewable energy
sources, combined heat and power systems, and smart grids and storage solutions
will all be interconnected. This will also require effective load management capable
of efficiently coordinating supply and demand. All these developments will generate
numerous innovations, opening up future markets through investment.

The task of the energy transition is therefore to restructure the current power
system with a view to more decentralization, flexibility, and dynamism, and this
will include smart grids, optimum control of supply and demand, and more storage
in the medium term. There is currently a huge excess in power supply capacity from
old coal and nuclear power plants and, at times, from renewable energy sources.
These excess capacities push prices downward on the electricity stock exchange
market, meaning Germany is exporting cheaper electricity. This oversupply, in
combination with low power market prices, has consequences: the profitability of
conventional power plants is diminished. For this reason and because CO, prices
are at historically low levels, lignite-fired power plants are still economically
viable. Consequently, the use of lignite-fired power plants has risen and, at the
same time, so too have greenhouse gas emissions. As a result, the business model
and the innovative and flexible gas power plants and pumped storage power plants
required for the energy transition are not viable owing to the massive excess power
supply and associated low electricity prices on the energy exchange market.

If the German government is serious about achieving its climate targets, building
energy, mobility, and the power sector in particular must make a substantial
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Table 1 Ambitious targets versus status quo (BMWi 2015; Loschel et al. 2015)

2013 2020 2030 2040 2050
Greenhouse gas emissions —22.6 % —40% | —55% |—-70% | —80%—
(compared with 1990) —-95%
Renewable energy
Share in gross final energy 12.0 % 18 % 30 % 45 % 60 %
consumption
Share in gross electricity 25.3% 35% 50 % 65 % 80 %
consumption
Energy efficiency
Primary energy consumption —4.0% -20% |- - —-50%
(compared with 2008)
Energy productivity (final energy | 0.26 % 2.1% p.a.
consumption) p-a. (average

2008-2013)
Gross electricity consumption -33% -10% |- - —25%
(compared with 2008)
Thermal refurbishment of ~1% p.a. (2012 | 2% p.a.
residential buildings value)
Final energy consumption of 1.0 % -10% |- - —40 %
transport sector (compared with
2005)

contribution to emission reductions. This can happen only if old and inefficient
coal-fired power plants are replaced with renewable energy sources, combined heat
and power systems, and gas power plants. Outdated, inefficient coal-fired power
plants not only produce an enormous power supply surplus but also generate too
many greenhouse gases. Moreover, they are too inflexible in combination with
renewable energy sources. Despite claims to the contrary by proponents of coal-
fired power plants, they are not suitable as a bridging technology for a sustainable
energy transition. Gas power plants are much better suited for that because they are
more flexible than coal-fired power plants and generate fewer harmful greenhouse
gases. However, these new gas power plants, which are efficient and therefore
important for the energy transition, are increasingly standing idle because they are
not profitable.

Instead of paying new subsidies for fossil-based energy sources, the electricity
market should be restructured. Only a better market clearance will achieve the
scarcity prices needed on the electricity market to improve the situation again. If the
oldest, most inefficient coal-fired power stations were to disappear from the market,
this could pay a double dividend: the market would be transformed, electricity
prices on the energy exchange market and the profitability of the remaining power
plants would rise again, and climate targets could be met.

The current EU Emissions Trading System (ETS) is a complete failure of
effective climate policy: emissions trading still suffers from too high allocations
of emission allowances in the early years and from the economic slump, static
emission reduction targets, and an increase in additional certificates from abroad.
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Even if the EU ETS were to be repaired as envisaged by the EU and, fortunately,
supported by Germany, the CO, price would not rise to a sufficiently high level for
the coal surplus on the German electricity market to disappear. These measures are
likely to have little impact on the already very low CO, price, and as a result, it is
expected to remain low. Instead of 7 euros per ton of CO,, between 40 and 60 euros
per ton of CO, would be required to provide sufficient financial incentives for the
use of gas power plants instead of coal-fired plants. Consequently, there is a lack of
suitable market signals for an increase in the price of CO,.

2 Renewable Energy Sources—Problem Solver
and Economic Factor

Renewables are the building block of a sustainable energy supply: they are climate
friendly, ensure supply security as a domestic energy producer, and can also
increase competitiveness as a stimulus for growth and jobs. Renewable energy
sources are of interest for all energy sectors: for power and heat generation and as
alternative fuels in the transport sector. The renewables industry promotes expan-
sion and innovation and has become a growth industry like no other sector in recent
years (Blazejczak et al. 2013; OECD 2010). The majority of employees work in the
wind energy and biomass power generation fields, followed by the solar and
geothermal industries. In the course of the political process of phasing out nuclear
energy and reducing the high CO, emissions from coal-fired power plants, renew-
able energy sources can also make an outstanding contribution to combating
climate change and to improving the security of supply by reducing our dependence
on imports. Because renewables are usually used for decentralized energy supply
by means of wind turbines, biomass plants, and combined heat and power, the use
of renewable energy sources increases the security of supply. There are plenty of
opportunities for expanding renewables. Depending on how global demand for
renewable energy sources develops, the export potential can be enhanced
considerably.

3 New Market Integration of Renewables—More Problems
Than Solutions

A key objective of the German government is to develop renewable energy sources
at the lowest cost. In addition, the pace at which renewable energy sources grow
should be kept within the expansion corridor. To date, renewables have been
supported by fixed feed-in tariffs. Since the costs of renewable energy sources
have plummeted, the intention is now to switch to a tender system—also in
accordance with EU regulations. Tenders are to be introduced for both onshore
and offshore wind turbines and for solar plants with an output of at least 1 MW,
thereby making it possible to calculate and specify tariffs and a sliding market
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premium. This approach should allow 80 % of all renewable energy systems to be
determined through competitive tenders in the future.

The main objectives of the tender process are therefore reduced costs through
lower subsidy rates, better compliance with the expansion corridor, limited influ-
ence of interest groups, and greater acceptance of the expansion of renewable
energy generation and, consequently, the energy transition. In theory, tenders
provide various options for combining competitive pricing with elements of con-
trol. They would, for example, allow system compliancy, that is, how renewables
can relieve pressure on the energy system, or regional aspects, to be included in the
award criteria.

As tempting as it might sound to use the tender process to automatically achieve
low costs and compliance with the expansion corridor, its successful implementa-
tion entails difficulties. The devil is in the details. Essentially, determining
subsidies competitively through tendering can work only if there is adequate
competition. There must be enough investors compared to the amount of land
available to be used for renewable energy sources. To encourage enough bidders,
the process must be comprehensible and the preliminary work and securities that
bidders are expected to provide must be affordable. The need to encourage the
highest possible number of bidders to participate forces regulators to make the
tender regulations attractive to bidders.

Against this background, it is worth taking a look at the second key objective of
the tender: better compliance with expansion objectives. This is to be achieved by
putting potential renewable energy expansion out to tender in several processes
each year. Experience from other countries shows that low requirements with
regard to preparatory work and securities and low financial penalties for noncom-
pliance lead to a high proportion of bidders failing to make use of the permission
they have been granted to build plants (Grau 2014; GIZ and Ecofys 2013). This
would mean that the expansion targets will not be met. Securities and preparatory
work are thus urgently required in order for development objectives to actually be
achieved (Deutscher Bundestag 2016). They do, however, increase the cost of
participation and inevitably lead to a low number of participants. Little competition
in the tenders also means higher funding rates, that is, higher costs. In addition, if
potential investors are willing or able to bear risks associated with the tenders to
varying degrees, this will not lead to an efficient allocation of licenses because
efficient bidders may decline to participate from the outset.

Consequently, there is a clear conflict of interest between the two key objectives
of introducing a tender process: automatically generating low subsidy rates, and
thus lower costs, and meeting expansion targets. Hence, it is by no means certain
that costs will fall and that expansion objectives will be achieved more efficiently.
Financial risks are presumably factored in, and low participation due to high
barriers to entry could cause prices to rise. Lowering qualification requirements
and penalties, on the other hand, involves the risk that not all approved plants will
actually be constructed and planned expansion corridors will be missed by a
considerable margin.
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The additional objective of addressing quality aspects such as demand-driven
electricity generation, regional criteria, or maintaining the variety of participants
would seem very difficult to implement in this context. In particular, small investors
and citizen energy cooperatives that could have stimulated the market to date could
lose out in the new system. This is confirmed by the first experiences with tender
schemes of photovoltaic open area tenders: first tender rounds have shown that most
often big bidders and almost no cooperatives participate. Although quite high
competition and low prices might have been reached, the actual realization rate
remains unknown. First experiences with tendering schemes in Germany do not
allow for any conclusion to be drawn but provide first insights into the potential
challenges (Klessmann et al. 2015).

Although tenders may increase transparency and identify the most attractive
provider among participating bidders, there are, nevertheless, many disadvantages:
there is a great deal of red tape involved, there are conflicts between the objectives
to be met by the tenders, and strategic behavior in combination with low participa-
tion can be a problem and push up bid prices. Bidder transaction costs will rise and
are probably not affordable for all stakeholders. There are also bidding risks such as
time and effort spent carrying out preparatory work without any certainty of
ultimately being awarded the contract.

Tenders do not automatically lead to lower costs, and there is a high risk of not
meeting renewable energy expansion targets (Held et al. 2014). In addition, there is
a danger that the variety of participants, and therefore acceptance of the energy
transition, will diminish. Tenders can bring benefits. However, many challenges
remain in their specific design.

4 An Energy Transition “Made in Germany”

The “made in Germany” energy transition is an important contribution to global
climate policy. However, Germany is not at the top of the energy transition rankings
but is only mid-tier behind countries such as Sweden, Brazil, and Italy (Fig. 1)."
However, the German energy transition has both upsides and downsides. On the
one hand, Germany has managed to considerably reduce emissions in the power
sector through its expansion of renewables. On the other hand, Germany still uses
too much coal for power generation (Kemfert 2013). This means that Germany’s
self-imposed climate target of a 40 % reduction by 2020 will most likely not be
achievable. There are no binding climate policy measures, and emissions trading in

'See  Fraunhofer ISE, The Energy Transformation Index https://[www.ise.fraunhofer.de/de/
downloads/pdf-files/aktuelles/ise-ises-eti.pdf (2015), and IEA (2014). The Climate Change Per-
formance Index also sees Germany only in the middle tier on issues such as emissions develop-
ment, expansion of renewables, improving energy efficiency, and policy measures (Burck et al.
2016). In contrast, other studies like the Global Green Economy Index (GGEI) see Germany
alongside Sweden in first place on global green markets (Tamanini et al. 2014). A study by the
Handelsblatt Research Institute sees Germany in eighth place out of 24 countries.


https://www.ise.fraunhofer.de/de/downloads/pdf-files/aktuelles/ise-ises-eti.pdf
https://www.ise.fraunhofer.de/de/downloads/pdf-files/aktuelles/ise-ises-eti.pdf

Exploiting the Economic Opportunities of the Energy Transition 279

ETI Ranking of Selected Countries
ETI Growth between 1990 and 2013

Sweden 53% ® 23 35
Brasil*  45% e — 44
ltaly 96% 19 37
Spain 121% * 16 » 35
Japan 44% © 177 25
Great Britian 175% S aaEs—_" 30
Germany 186% 1 30
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India 23% 2% 30
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China* 26% [wsp 16
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Fig. 1 Energy Transformation Index (ETI) ranking of selected countries: ETI growth between
1990 and 2013 (Fraunhofer ISE 2014). The Fraunhofer Institute for Solar Energy Systems
(ISE) developed the Energy Transformation Index (ETI) in 2013. It measures the progress of
countries toward an energy transition: https://www.ise.fraunhofer.de/de/presse-und-medien/
presseinformationen/presseinformationen-2013/energy-transformation-index-eti

its current form is ineffective because the CO, price is far too low. Therefore,
accompanying measures are required, such as a carbon tax and a structured fossil-
fuel phase-out. In addition, Germany has not done enough in the area of sustainable
mobility; the recent VW diesel scandal is a stark example of environmental
protection that is made in Germany. If Germany is to be celebrated as a model
for climate policy and Chancellor Merkel wants to be known as the ‘“climate
chancellor,” the carbon problem must be solved, and we also need to do more to
save energy and restore our credibility, particularly in the area of sustainable
mobility. Consequently, policymakers are now being called upon to implement
measures that combat climate change more effectively but that run counter to
economic interests. Nevertheless, the German energy transition policy has initiated
a global upheaval, and perhaps Germany can learn more from other countries when
it comes to issues like the fossil-fuel phase-out or properly measuring exhaust
emissions.

The German energy transition is nevertheless setting an important precedent:
thanks to investments from Germany, the rising demand and associated economies
of scale have caused the costs of renewable energy sources to fall massively
worldwide. For the first time, more global investment is being made in renewables
than in fossil fuels.
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More and more countries will follow the German example and prefer to invest in
renewable energy sources than fossil fuels or atomic energy: more opportunities,
fewer risks.

5 Conclusion

The energy system must become more flexible, more intelligent, and more holistic.
This will require smart grids and, in the medium term, more storage than fossil fuels
and outdated structures. Germany has made a substantial contribution to the success
of the global energy transition, with more investment now being made in
renewables than fossil fuels. By promoting renewable energy sources, Germany
has contributed to a situation in which the costs of renewable energy sources
continue to fall and in which renewables are thus becoming more competitive.
Germany should not jeopardize these successes. Putting the promotion of renew-
able energy sources out to tender comes with huge risks and threatens to stifle the
energy transition.

The energy transition provides enormous economic opportunities. Today five
times as many people work in the renewables sector in Germany as in the coal
industry (Fig. 2) (Kemfert et al. 2015). If we add energy efficiency in general to the
field of renewable energy sources, the number of employees rises even more. It is of
the utmost importance to continue to implement the structural changes needed to
convert the energy supply to renewables and greater energy efficiency and to
monitor them in the coming decades. This is the only way Germany can continue
to be the role model for a sustainable global energy transition in the future.
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Fig. 2 Employment in coal and renewable energy sector (Ulrich and Lehr 2014; Statista 2016;
Kohlenstatistik 2015)
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Abstract
The German energy transition (Energiewende) is a long-term energy and climate
strategy aimed at a low-carbon-energy system based on renewable energy and
energy efficiency. The focus of the Energiewende so far has been on the power
sector, especially the deployment of renewables. Wind energy and solar
photovoltaics (PVs) form the backbone of the German Energiewende. Due to a
dramatic price decrease in recent years, they are now mature technologies and
cost-competitive with conventional energy sources for new investments. As
wind power and solar PV systems are variable sources, flexibility is the new
paradigm of the German power system. Baseload capacities are no longer
needed: power markets and power systems are now built around variable
renewable energy sources.

This chapter provides a fact-based overview of the German Energiewende. It
explains the current status of the energy transition in Germany and outlines the
challenges ahead.

Keywords
Energy transition * Decarbonisation « Market design * Renewables deployment

1 Introduction

When it comes to Germany’s energy transition, it seems that there are only two
opinions: it is either a curse or a blessing. Some praise it for creating jobs,
producing clean and distributed energy, reducing import dependency, and
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minimising climate and nuclear risks. Others blame it for escalating costs and
increased grid instability.

Although energy systems around the world are changing, the famous German
Energiewende is attracting explicit attention—and for good reasons. With an
overwhelming three-fourths majority, the German Parliament took steps in 2011
that can no longer be seen as temporary political phenomena but as a clear
commitment to transform the energy system from fossil/nuclear to predominantly
renewables based. Citizens firmly support the energy transition, as surveys regu-
larly prove. The German Parliament’s decisions are quite radical: Germany has
decided to decarbonise its energy sector in favour of renewable energy and energy
efficiency. No other decarbonisation technology, including nuclear or carbon cap-
ture and sequestration (CCS), is considered feasible in the domestic context. While
many countries within the European Union (EU) share similar goals, the scope
of the German transition is unique: Germany is the world’s fifth largest economy
and has a strong industrial basis, so no blueprint exists. Accordingly, the energy
transition is a stepwise exploration of new territory for Germany. Obviously,
decision-makers will encounter pitfalls, difficulties, and challenges, and, again
unsurprisingly, a transition as fundamental as the one Germany is undertaking—
from a fossil-nuclear to an almost entirely renewable energy supply—is creating
uncertainty. At times, market participants, consumers, and decision-makers feel
threatened by the dimensions of this renewable energy transition.

Starting from this observation, we aim to provide insights on what Germany’s
energy transition is all about, describing the state of affairs, trends, and challenges.1
The chapter focuses on the power sector, which many studies have shown will be
crucial in this transition. To reach the EU’s goal of reducing greenhouse gases by
80 to 95 % below 1990 levels by 2050, the EU’s power system will have to be
completely carbon-free by 2050 (e.g. ECF 2010; European Commission 2011).
Thus, in this chapter we first describe the most important developments and the
current state of affairs. Then we identify the key characteristics of the transition in
the power sector resulting from high proportions of variable renewable sources in
Germany’s future energy mix. We conclude by briefly discussing the key
challenges and taking a look at upcoming developments.

2 Targets and State of Affairs of the Energy Transition

With the energy concept of 2010 and the legislative package of 2011, Germany has
decided on a set of concrete goals in different energy sectors. The track record of
the energy transition can best be judged against these targets. Although officially no
hierarchy exists, two main goals can be identified”:

"This chapter is based on Agora Energiewende (2015a, 2016) and Graichen and Steigenberger
(2016).

This classification into goals of first and second order was first developed by the independent
expert group for monitoring of the energy transition; see http://bmwi.de/DE/Themen/Energie/
Energiewende/monitoring-prozess.html.


http://bmwi.de/DE/Themen/Energie/Energiewende/monitoring-prozess.html
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¢ Reducing greenhouse gas emissions by 40 % by 2020 and 80-95 % by 2050
(vs. 1990 levels) and
¢ Phasing out nuclear energy by the end of 2022.

To achieve these two main goals, a set of additional targets, policies, and
instruments has been established over the years. Among the targets, two stand out:

¢ Increasing the share of renewable energy and
» Using energy more efficiently.

Table 1 summarises the main targets.

Progress towards achieving these targets has been made in recent years in
Germany, albeit to varying extents. By the end of 2014, greenhouse gas emissions
were reduced by roughly 28 % over 1990 levels but increased slightly from 2014 to
2015. More than a third of the emission reductions occurred between 1990 and 1995
and can thus be attributed both to the industrial breakdown in eastern Germany after
1990 and the modernisation of the inefficient power plants of the former German
Democratic Republic.

Regarding the nuclear phase-out, since 2000, 11 GW of nuclear capacity has
been shut down. According to the phase-out law passed by a 90 % majority in

Table 1 German energy and climate policy targets and status quo
Status quo | 2020 2025 2030 | 2035 2040 | 2050

Greenhouse gas —272% —-40% | — —55% |- —70% | —80to
emissions (vs. 1990) |(2015) —95 %
Nuclear phase-out 11 power | Stepwise phase-out of remaining 8 power plants by end of
plants shut | 2022
down since
2000
Overall renewable 13.8% 18 % - 30 % - 45 % >60 %
energy (share in (2014)
consumption)
Electric renewable 31.5% - 4045% | — 55-60% |- >80 %
energy (share (2015)
in electricity
consumption)
Primary energy —89% —20% - - - - —50 %
efficiency (primary | (2014)
energy use,
vs. 2008)
Electric energy —34% —10% |- - - - —25%
efficiency (2015)

(electricity
demand, vs. 2008)

Targets according to energy concept of 2010, except for nuclear target (taken from Nuclear Phase
Out Act 2011) and share of renewable energy in electricity (taken from Renewable Energy Act
2014)
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Fig. 1 Share in gross electricity generation by fuel 2015 (/efr) and gross electricity generation by
fuel 1990-2015 (right). 2015 figures are preliminary (author’s illustration based on AGEB 2016)

Parliament in 2011, the remaining roughly 11 GW nuclear power plants will be shut
down in a stepwise approach (2017, 2019, 2021) by the end of 2022 at the latest.

In the field of energy efficiency, the target translates into an annual increase in
energy productivity of 2.1 %. Between 1990 and 2013, the overall efficiency of the
German economy increased by 1.7 % per year, thus falling short of the target.
Moreover, progress has slowed in recent years. While overall efficiency increased
by 2.2 % between 1990 and 2000, the rate dropped to 1.3 % between 2000 and 2013
(Blazejczak et al. 2014; AG Energiebilanzen 2013).

Finally, renewable energy has grown significantly. In 1990, renewables
accounted for approximately 3 % of Germany’s electricity consumption and 2 %
of overall energy consumption. Today, gross consumption from renewable sources
across all sectors is at 14 % (2015), with the electricity sector reaching 31.5 % in
2015 (AG Energiebilanzen 2015). Renewables development changed the power
market structure tremendously: Triggered by the main support instruments—feed-
in tariffs and feed-in premia—almost 50 % of today’s renewable generation is
owned by citizens—a fact that is considered one of the reasons why the energy
transition remains highly popular in Germany (Trend Research 2014). Figure 1
shows that in 2015 renewables were the most important source in the electricity
system, followed by lignite and hard coal.

3 Second Phase of German Energy Transition: Towards 50 %
Renewables in Germany’s Power System

Breaking the 30 % threshold of renewable electricity in final power consumption in
2015 symbolically represented entering into the second phase of the energy transi-
tion. While the first phase was characterised by the innovation and development
of a variety of renewable technologies, the current debate is about wind and
photovoltaics (PV) becoming the dominant generation source. This is bringing
about fundamental changes and challenges to the power system. We will describe
them in the following sections in more detail.
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3.1 It Is All About Wind Power and Solar PV

Wind energy and solar PV form the backbone of the German Energiewende. Owing
to a dramatic price decrease in recent years, they are now mature technologies and
cost-competitive with conventional energy sources for new investments. In 2015,
generation costs in Germany ranged between EUR 0.06 and 0.09/kWh for wind
energy” and EUR 0.08 and 0.09/kWh for solar PV. Costs have decreased further
also in 2016. For example, the recent tender for ground-mounted PV in Germany
(December 2016) has cleared at an average remuneration of EUR 0.069/kWh. All
other renewable technologies are either significantly more expensive or have
limited potential in Central Europe. Figure 2 shows the development of gross
electricity generation from renewables from 2000 to 2035. Development till 2035
is based on the main scenario according to the German regulatory authority.

The technological development of wind power and solar PV systems has been
rapid in recent years (Fig. 3). Today’s wind turbines are 20 times more powerful
than those 20 years ago (average 3 MW instead of 170 kW), and costs for solar PV
have fallen by up to 90 % in the last 25 years. Furthermore, the end of the learning
curve has not yet been reached.” The potential for both technologies is significant.
Even in densely populated Germany, 1200 GW of wind power onshore could
theoretically be installed (UBA 2013). The technical and ecologically sound poten-
tial of PV is estimated at about 275 GW (UBA 2011).

In contrast, other renewables will not be able to increase their share in the power
mix significantly. Biomass today already accounts for 8 % of Germany’s electricity
generation. However, projections expect it to remain below 10 % in the long run.
The reason is resource constraints—acreage is limited, and the use of wood and

£ 20
4
u-l..lllllll

2005 2010 2014* 2020 2025 2030
» Hydro m Biomass (incl. Waste) mOnshore  m Offshore Solar PV

a%S%

Fig. 2 Gross electricity generation of renewable energies, 2000-2035 (author’s illustration based
on 2000-2014: AGEB 2015; 2015-2035: author’s calculation based on BNetzA 2015)

3The dominant technology is wind onshore. While the installed capacity of wind offshore was less
than 1 GW in 2013, the government is planning to increase this figure to 6.5 GW by 2020 and
15 GW by 2030.

*For projections of future cost developments of renewable technologies see, for example,
Fraunhofer ISE (2013) and Hirschhausen et al. (2013).
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Fig. 3 Size development of wind turbines 1990-2015 (author’s illustration based on IEA 2014)

energy crops directly competes with other needs, especially raising food crops or
raw materials for industry—in Germany and other countries. The quantity of
low-cost biomass is more or less exhausted, and remuneration levels for biomass
plants in the German support scheme are rising rather than falling.” Hydropower
currently contributes approximately 4 % to Germany’s electricity mix and will
remain on this level because the potential for expanding hydropower capacity is
very limited in Germany. The situation with geothermal is similar; limited potential
and high costs suggest that this technology will not increase its share significantly.
Other technologies, such as wave power or osmosis, are still in the development
stage. Whether they will ever be able to play a significant role is unclear.

3.2 Wind Onshore and Solar PV Are the Cheapest
Decarbonisation Options, and Integration Costs Are Well
Defined and Rather Low

Today, wind onshore and solar PV are cost-competitive with all other newly built
conventional energy sources (in terms of levelised costs of electricity generation, or
LCOE), with generation costs in Germany ranging in 2015 between EUR 0.06 and
0.09/kWh for wind and EUR 0.08 and 0.09/kWh for solar PV (Fig. 4). Furthermore,
additional cost decreases can be expected, especially for solar PV, with LCOE
ranging from EUR 0.055 to 0.08/kWh by 2025.°

From a system perspective that considers the costs of integrating variable wind
and PV technologies into the power system, the picture does not change substan-
tially. Integration costs of adding wind onshore or solar PV into the German system,
even at high penetration rates, may range around EUR 0.005 to 0.02/kWh (see
Fig. 5).

SIn 2002, basic remuneration for small biomass plants was EUR 0.101/kWh, while in 2012 it was
EUR 0.143/kWh.

SFraunhofer ISE (2015).
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Fig. 4 Range of levelised cost of electricity (LCOE) 2015. The range is based on varying
utilisation, CO, price, and investment cost (Agora Energiewende 2015a, b)
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Fig. 5 Components of integration costs (Agora Energiewende 2015a, b)

Three components are typically discussed under the term integration costs of
wind and solar energy: grid costs, balancing costs, and cost effects on conventional
power plants (so-called utilisation effect).” The calculation of these costs varies
widely depending on the specific power system and methodologies applied. More-
over, opinions diverge concerning how to attribute certain costs and benefits, not
only to wind and solar energy but to the system as a whole.

Integration costs for grids and balancing are well defined and rather low. Certain
costs for building electricity grids and balancing can be clearly classified without
much discussion as costs that arise from the addition of new renewable energy. In
the literature, these costs are often estimated at EUR 5 to 13/MWh, even with high
shares of renewables.

However, experts disagree on whether the utilisation effect can (and should) be
considered as integration costs, as it is difficult to quantify and new plants always
modify the utilisation rate of existing plants. When new solar and wind plants are

For further details see IEA (2014).
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added to a power system, they reduce the utilisation of the existing power plants
and, thus, their revenues.

Thus, in most cases, the cost for “backup” power increases. Calculations of these
effects range between EUR —6 and +13/MWh in the case of Germany at a
penetration of 50 % wind and PV, depending especially on the CO, cost. Despite
the debate about integration costs, the comparison of the total power system costs of
different scenarios is a more appropriate approach to analysing the question: What
are the implications of choosing path A or path B?®

3.3 Flexibility Is the New Paradigm of Germany’s Power System

The characteristics of PV and wind are radically different from those of fossil fuel
power plants. Wind energy and solar PV have variable output and provide elec-
tricity only when the wind blows and the sun shines. Given their short-term
variability, they cannot be turned based on the demand for electricity. Further-
more, they are characterised by high capital costs and virtually no operating costs.
Once installed, wind and solar power plants produce electricity at almost zero
marginal cost. Therefore, they change the utilisation patterns of the conventional
generation fleet, encouraging less baseload operation and more middle and peak
operation.

These features fundamentally alter power systems and power markets, which
must cope with highly fluctuating power generation.” This new power system is
characterised by enhanced flexibility to respond quickly to changes in variable
generation and changes in the load. Baseload capacities will no longer be needed,
but relatively more mid-merit and peak load capacities that quickly adjust their
production will be. Fossil power plants will need to become very responsive; in
essence, they will have to ramp up and down more frequently, operate often at
partial loads, and be turned on and off with greater regularity. Figure 6 illustrates
this need for flexibility for three sample weeks in 2023 for situations with both high
and low shares of renewables generation.

A geographically widespread expansion of wind and solar PV will help to reduce
the burden of increasing flexibility (Fig. 7). Wind and solar PV complement each
other as their generation patterns are different. While solar radiation is strongest in
summer and most sunshine occurs during mid-day, the wind can blow at any time,
and it usually blows stronger in the winter in Europe.'’

8A greenfield power system, for example, consisting of 50 % newly built wind and solar combined
with 50 % newly built gas-fired power plants would yield total power generation costs of around
EUR 70 to 80/MWh (including integration costs). These costs are 21 % lower than a system with
the same emission performance but consisting of 50 % nuclear generation and 50 % gas-fired
generation (Prognos 2014).

°At the latest, by 2030 renewables will provide some 50 % of total German electricity demand. At
that time, wind power and solar PV will have a share of some 35 % in the generation mix.

19For further details, see Fraunhofer IWES (2015).
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Fig. 6 Electricity generation and consumption in three sample weeks, 2023. The modelling is
based on 2011 weather and load data (Agora Energiewende 2013 based on Fraunhofer IWES)
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Fig. 7 Time series of onshore wind power generation in a simulation for May 2030 at different
levels of aggregation (as a percentage of installed capacity at specific aggregation level). Note that
one pixel is equivalent to an area of 2.8 x 2.8 km. The Pentalateral Energy Forum (PLEF) region
comprises Austria, Belgium, France, Germany, Luxembourg, the Netherlands, and Switzerland
(Fraunhofer IWES 2015)

34 Power Systems Possess a Broad Range of Flexibility Options

In addition to flexible fossil power plants, several other flexibility options exist to
incorporate variable energy sources in the power system. These include demand-
side management, the expansion of (smart) grid infrastructure, bioenergy power
plants, the temporary curtailment of wind and PV energy, new storage technologies,
and I}GI:W electricity demands from other sectors such as power-to-heat and electric
cars.

"For further details, see Agora Energiewende (2016).
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Currently, the German power system offers abundant technical potential for
flexibility (much higher than the actual demand for flexibility). Nevertheless, effi-
cient market incentives need to be designed to translate the flexibility needs into
market prices and leverage this technical potential in the most cost-efficient way.

4 Forthcoming Challenges

The German energy transition is a long-term industrial and societal transformation.
Given the transformational nature of the project, the stakeholders of this energy
transition (policymakers, consumers, utilities, industries) will face many new
challenges and opportunities in the coming years and decades.

We will focus on the issues of grid infrastructure, reducing CO, emissions,
improving energy efficiency, and scaling up regional cooperation in this chapter.
Chapter “A Holistic Power Market Design Framework and Implications for Mar-
keting Renewables” will then deal with the issue of power market design, financing
of renewables, and their integration into the power markets.

4.1 Upgrading the Grid from North to South Is Crucial
for the German and European Electricity Market

Grid expansion—both nationally and with neighbouring countries—constitutes an
important flexibility option to balance volatile influx from wind and PV over long
distances (Fig. 7). In geographically larger areas, supply and demand can be
balanced more easily, especially when complementary production and consump-
tion profiles exist. In addition, a well-developed grid enables the utilisation of other
flexibility options across regions.

In Germany, the major challenge lies in accelerating the reinforcement of the
grid on the South—North axis (Fig. 8). This is also important for European market
integration, for example to avoid loop flows, especially in Central-Eastern Europe.
The four German transmission system operators publish an annual national network
development plan that contains the expansion and reinforcement measures required
for the next 10 years to ensure stable and reliable operation of the grid. The grid
development plan estimates a need for 3500 km of new transmission lines, of which
2000 km are allocated to the erection of four HVDC North—South corridors. This
expansion need arises predominantly from the fact that the additional wind power in
Germany will be built in the North close to the coast, while major industrial power
consumers are situated in Southern Germany. Surplus power produced in the North
can lead to unplanned power flows through the grids of Germany’s neighbours to
reach Southern Germany. Over the last few years, these unplanned flows have led to
a decrease in commercial power exchange between Germany and Poland. This loop
flow issue has been provisionally solved by establishing a virtual phase-shifter
(binational re-dispatch mechanism), which will be followed in the next year by the
introduction of physical phase-shifters on the German—Polish and later on the
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Fig. 8 Necessary expansion
and restructuring of German
electricity grid up to 2024,
according to German network
development plan NEP 2024
(Agora Energiewende 2015)
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German—Czech borders—the first having been taken online in June 2016. Unsolved
loop flow issues can slow down the process of integrating Europe’s power markets.
Furthermore, expansion and reinforcement measures in the distribution network

are absolutely necessary because a large part of wind energy onshore and PV are
directly connected at this level. Grid developments often face acceptance problems
from local populations, leading to delays in the deployment of this infrastructure.
Building consensus at the local level through enhanced dialogue with a variety of

stakeholders will be key for widening the necessary public acceptance for these
projects.

4.2 Meeting Climate Targets

CO,; emissions from the power sector fell sharply in 2014 (5 % reduction compared
to 2013 levels) owing to favourable developments in renewable energy and energy
efficiency, together with a mild winter and a decrease in power produced using hard
coal (to its second lowest level since 1990). The emissions of the power sector are

293



294 P. Graichen et al.

expected to decline further in a business-as-usual scenario by about 37 MtCO, by
2020. However, this declining trend in the power sector is not sufficient to meet
2020 reduction targets, making further reduction efforts necessary. A set of com-
plementary policy measures has been discussed in Germany in order to fill the gap,
resulting in policies to enable the early retirement of 2.7 GW of Germany’s oldest
lignite power plants by October 2019.

German coal power plants, especially lignite-based ones, are currently extremely
competitive. This is the result of two factors. First, the European Emissions Trading
System (ETS), the main European instrument for internalising the costs of CO,
emissions in the power sector, is weak (as a consequence of the vast over-
allocations of CO, certificates). Unless remedied, this will lead to persistent low
CO, prices. Second, coal prices are currently very low on the world market (a side
effect of the US shale gas revolution). This has led to an increasingly wide spread
between cheap coal and expensive gas in Europe. As a result, German coal power
plants produce at very high levels, contributing to historically high export levels
and a crowding-out of gas power plants both in Germany and in neighbouring
countries. This trend has led to an increase in CO, emissions between 2011 and
2013 in Germany, despite a rise in renewable energy during the same period
(a counterintuitive development known as the “Energiewende paradox”).

Germany and the EU as a whole need to fix their carbon policies, to reverse the
coal resurrection witnessed recently all over Europe. But also strengthened domes-
tic policies are required to reduce the large stock of emission-intensive coal
capacities in the German power system. Indeed, Germany can only reach its 2020
emission reduction targets if it drastically reduces electricity generation from
lignite and hard coal. An analysis from Agora Energiewende has shown that the
shares of lignite and coal need to drop from 45 % in 2014 to at most 28 % in 2030 to
meet the 2030 climate target. By 2040, a complete phase-out of coal would be
required (Fig. 9).

Coal consensus path 2040
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Fig. 9 Installed lignite and hard coal capacities in a proposed Coal Consensus Path 2040 (Agora
Energiewende 2016)
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4.3 A Coherent Strategy and New Business Models Must Be
Developed to Leverage the Potential of Energy Efficiency
Measures

In addition to renewable energy targets, the Energiewende sets ambitious goals in
terms of energy efficiency: Primary energy consumption is to be reduced by 20 %
by 2020 and 50 % by 2050 (compared to 2008 levels). This requires an increase of
energy productivity of 2.1 % per annum. In the electricity sector, consumption is to
decrease by 10 % by 2020 and 25 % by 2050.

Although Germany has managed to decouple economic growth from energy
consumption, further policies and measures are needed to consolidate recent trends
in electrical efficiency and to speed up the decline in primary energy consumption.

There is already a broad mix of energy efficiency instruments and programmes
in Germany, but more effort is needed. Market-based solutions for triggering
investments in energy efficiency do not appear sufficient since business models
that focus on energy efficiency are usually associated with high initial costs and
long payback periods. A coherent strategy and additional instruments need to be
implemented to support investments. One possibility—as offered by the EU Energy
Efficiency Directive—is to require energy suppliers or network operators to imple-
ment efficiency obligation schemes (to comply with binding targets). In Germany
there is still no majority to implement such obligations. Therefore, in its National
Action Plan on Energy Efficiency (NAPE), the German government aimed instead
at alternative measures, including funding and support programmes, regulatory
instruments for setting standards, information and advice programmes, and finan-
cial incentives. The NAPE adopted in December 2014, together with the Climate
Action Programme 2020, aims at setting forth an Energy Efficiency Strategy for the
current (18th) legislative term to meet the national and European energy efficiency
targets.

4.4 Enhancing Cooperation Between Neighbouring Countries
and Deepening European Power Market Integration

Cooperation among European neighbours makes the energy transition easier and
less costly. Significant gains could be expected if the optimisation of the power
market design were realised on the Pan-European level. Studies have estimated
annual net benefits of a Pan-European power system integration in the range of
EUR 12.5 to 42.6 billion (Booz and Co. 2013; ECF 2010).

As a first step, it is likely that a regional approach will continue to evolve,
starting on the level of a few already well-integrated countries, and consider scaling
up to the European level at a later stage. From a German perspective, closer
cooperation with the Nordic countries as well as the Alpine region could be
interesting as the hydro capacity in these countries could match quite well with
increasing variable renewable generation in Germany. A good example of regional
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cooperation and integration is the so-called Pentalateral Energy Forum. This forum
was established to integrate energy markets in France, Germany, the Netherlands,
Belgium, Luxembourg, Austria, and Switzerland in the context of the market
coupling process. The governments of the Pentalateral Energy Forum countries
decided to take the next steps and address joint system adequacy issues.

Sharing resources and developing joint regulatory frameworks could help
achieve system adequacy at lower costs and balance variable power generation
across Europe. National energy policy instruments are, however, still very
fragmented (for example, on renewable energy support schemes and adequacy
measures, including capacity mechanisms), which can lead to inefficiencies and
distortive effects. For all EU member states it is thus key to work closely with their
neighbours, both bilaterally and within regional initiatives.

5 A Holistic Power Market Design Framework
and Implications for Marketing Renewables

Power sector decarbonisation rests on continuous investments in renewables and
flexibility options. Usually it is expected that the energy market will deliver these
investments, in combination with the ETS. However, we argue that this rather
theoretical view to power market design is not the way forward. Instead, a more
pragmatic approach is needed that takes into account the complex practical, politi-
cal, and economic challenges of the transition to a carbon-free power system.

A pragmatic market design approach consists of five elements:

» More flexible energy and balancing markets: A well-functioning, broad, liquid
and—through further grid expansion and enhanced market coupling—increas-
ingly EU-wide integrated wholesale market with low barriers to entry on both
the demand and supply side in order to manage the flexibility challenge;

e A European ETS that provides a long-term, declining cap on power sector
emissions;

e Complementary EU-level measures enabling member states with a high share of
coal-fired power plants to chart a pathway out of coal (smart and managed
retirement);

» Market-based instruments for revenue stabilisation for renewable energy source
(RES) investments paid through premiums on market prices or long-term
contracts to unlock the needed investments in new renewable energy capacities;

e Clear rules on government interventions to safeguard system adequacy consis-
tent with the need for increasingly flexible power systems and long-term
decarbonisation.

Together, these elements form a so-called Power Market Pentagon (Fig. 10); all
of them are required for a functioning market design. Their interplay ensures that,
despite legacy investments in high-carbon and inflexible technologies, fundamental
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Fig. 10 Power Market Pentagon (Agora Energiewende 2016)

uncertainties about market dynamics, and CO, prices well below the social cost
of carbon, the transition to a reliable, decarbonised power system can occur in a
cost-efficient manner. In what follows, we will focus on Element 4 of the Power
Market Pentagon—providing for stable market revenues for new investments in
renewables (RES-E).!?

5.1 Providing for Stable Market Revenues for New RES-E
Investments

There is an ongoing and important academic debate concerning the electricity
market prices achieved by RES installations during the hours they produce when
the power system has a high share of variable renewables.'® Beyond theory-based
arguments, there is some evidence that a higher share of variable renewables
(VRES) is associated with falling market revenues for each kilowatt-hour of
VRES electricity produced. Some questions remain, however: Does this reduction
in market revenues decline slower or faster than the still falling LCOE of newly

2For further details on all elements of the Power Market Pentagon, see Agora Energiewende
(2016).

138ee for example Agora Energiewende (2015) and references therein, Hirth (2013), and Hartner
et al. (2015).
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built RES capacity? Furthermore, does an increase in flexibility options in the
power system result in a bottoming out of the market price? In other words, does
the market value of wind and PV decline as a function of the speed of their
deployment? Does their market value increase in relation to the speed with which
the overall power system becomes more flexible? If the market revenues achieved
by wind and PV were to fall faster than LCOEs, this would support the argument
that at higher shares of wind and PV, new investments in these two technologies
typically cannot be fully financed from wholesale market revenues.

Furthermore, at high shares of RES-E, the marginal price in the wholesale
market will, during an increasing number of hours, be set by RES-E and nuclear,
not by fossil fuel fired plants falling under the European ETS. During those hours,
the ETS will thus not add to the market price obtained by RES-E producers. The
moment the last fossil fired power plant is not dispatching, the market price could
drop to the marginal cost of nuclear and/or the marginal cost of RES-E
installations—i.e. zero for wind and PV. By 2030 at the latest, RES-E investors
would anticipate such developments and not invest in new RES-E capacities unless
there is some mechanism for generating stable market revenues, even in presence of
large shares of zero-carbon capacity.

Thus, the framework of laws, policies and measures relevant to renewable
energy is important for providing investors with confidence and stability to invest
into RES-E capacities. Stable and reliable conditions are seen as lower risk, which
translates into lower costs for project developers and lower rates of return needed
to make an investment profitable. Lower rates of return means that—at the same
power price—low risk projects will need no or less help in closing possible
revenue gaps.

Important elements for fit-for-purpose renewables support policies are as
follows:

¢ Revenue stabilisation mechanisms to close gaps between projected revenues
from electricity sold in the market and needed returns on investment. Various
mechanisms are available to this end (feed-in tariffs, market premiums). Such
interventions could occur at a national level (as is currently the case) or be
coordinated at a regional level. The latter would create more opportunities for
consistent planning of RES deployment and grid infrastructure development;

» Competitive bidding for the construction of new capacities to identify where
and when project developers and investors regard market conditions as suffi-
ciently stable to allow for project development without additional revenue
stabilisation. Small-scale projects will still benefit from administratively set
feed-in tariffs;

¢ Maintaining the principle of priority grid access and priority dispatch;

¢ Technology-specific support measures, improved provisions for siting of new
RES capacity, and development of cross-border participation in national renew-
able support schemes.
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5.2 Marketing RES-E on Power Markets

Deeper reflection is also likely to take place in the years to come on how to finance
low-carbon assets in the most effective way while at the same time promoting the
marketing of these technologies on the power markets. With the share of
renewables rising to some 50 % by 2030, periods where renewables will meet all
electricity demand will increase substantially. With their marginal costs close to
zero, PV and wind energy will therefore deeply influence price formation on the
energy markets. New revenue stabilisation mechanisms thus need to be able not
only to close the cost recovery gap (see preceding discussion) but also to minimise
overall system costs and wholesale market price distortions. Some proposals,
including one published by Agora Energiewende, suggest a move towards
technology-specific capacity payments for renewable producers (to complement
the revenues made by selling electricity on the market). This would distort as little
as possible the electricity price signals of the energy market for power plant
dispatch and produce additional incentives for renewables plant design that is
compatible with the flexibility needs of the future electricity system.'*

6 Conclusion

As we have shown, wind and solar PV will provide the backbone of Germany’s
future zero-carbon power system. The reason is straightforward: Even including the
integration cost, they are cheaper than any other new zero-carbon technology. To
integrate progressively higher shares of volatile renewable electricity in a cost-
effective way, the power system must react flexibly on the supply and demand side
to the more variable patterns of electricity generation from wind and solar PVs.
Consequently, the flexibility challenge has been identified as the main paradigm
shift in Germany’s energy policy: smart grids, renewable assets, fossil power
plants, electricity demand, and storage facilities will have to be highly flexible.
Many technological solutions are already available to solve this issue at comparable
low cost, so that a key task to be solved by German energy politics is to develop a
market design to ensure system adequacy, the necessary build-up of renewables,
and a fair competition between the different flexibility options.

A pragmatic and solution-oriented power market design approach would maxi-
mise the value of the energy-only market and the established ETS, but expand it by
three elements:

¢ Smart retirement of inflexible high carbon capacity from the system,

e Continued measures to provide stable market revenues for new RES-E
investments, and

* Measures for safeguarding system adequacy.

!4 Agora Energiewende (2014).
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The German energy transition is embedded in a wider European policy frame-
work designed to bring greater sustainability, energy security, and competitiveness
to Europe. According to the decision of the European council in October 2014,
Europe will continue its ambitious energy and climate policies—decreasing CO,
emissions, developing renewables, and increasing energy efficiency. The EU’s
climate change objectives demand a full decarbonisation of Europe’s power sector
by 2050 at the latest. Importantly, the successful climate summit in Paris in
December 2015 demonstrates that Europe is not alone in this endeavour.

Accordingly, many other European member states have equally ambitious
short- and long-term targets. Thus, the challenges faced by Germany are a snapshot
of what is likely to occur in several countries in the medium to long term. The
transition of electricity systems towards renewable energy is taking place not
only in Europe but also on the global scale: For the third year running,
worldwide investment in new renewable capacity exceeded investment in fossil-
fuel power.
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Abstract

A law adopted in 2015 marked a change in French policy in favour of renewable
energy. A number of ministerial decrees and orders were issued starting in early
2016 introducing significant changes to the financial support of renewable
electricity. In various sectors and for several years France has launched tender
procedures as a means to fix the guaranteed purchase price when feed-in tariffs
apply (e.g. photovoltaic, offshore wind, wood). Beyond certain capacity floors,
the country is now applying the principle of direct selling on the market with
additional compensation. The promotion of heat from renewable sources has
undergone fewer changes since the previous regulatory framework proved to be
quite effective, especially for wood and heat pumps. Only the biofuel sector
faces uncertain future demand. France holds great potential for many renewable
sources; alongside the most common sectors (biomass, hydro, wind,
photovoltaics) the country can also develop less widespread sources, ocean
energy or high-temperature geothermal energy, for example. France is also
striving to stimulate research and innovation in this area.
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1 Introduction

France possesses considerable resources for most renewable energy sources: wind,
solar, bioenergy, and so forth. To date, the country has exploited most of its
potential for hydropower and ranks among the first European biofuel producers,
but the untapped potential available for renewable heat and power is still large.
Since 2005 all French governments have gradually adapted legislation to stimulate
the development of these two sectors, but with frequent adjustments, to reflect
changes in public opinion, the lessons learned from the first experiences and new
developments in the European regulatory framework.

In particular, national policymakers keep trying to limit the cost of the financial
support for renewable sources, reflecting a widespread concern among economic
players anxious to keep the rather low price of electricity that the French nuclear
fleet has procured them until recently. This desire led to multiply tender procedures
in several sectors (e.g. biomass, offshore wind, photovoltaic farms), which in return
accustomed French actors to a practice now recommended in the guidelines
adopted by the European Commission in 2014.

The year 2016 has emerged as a major step in this process. After the adoption of
an ambitious law in favour of the energy transition in 2015, the government is now
working to implement its content by issuing ministerial decrees and orders that give
substance to the law. The first months of 2016 saw the arrival of a series of
regulations that could radically overhaul the French renewable energy sector.
This chapter intends to situate these recent developments in historical perspective
and, for each energy source, highlight those new provisions that are already known
as of mid-2016.

2 Starting Point

In 2014, renewable sources totalled 22.8 million tonnes of oil equivalent (Mtoe), of
which 12.5 Mtoe (55 %) is in the form of heat. Figure 1 provides details.

The top four sources account for 80.5 % of the total: wood (42.2 %), hydropower
(23.8 %), heat pumps (8 %) and wind power (6.5 %).

France had a target of 23.3 % of renewables in final energy consumption in 2020
(Directive 2009/28/EC). In its National Action Plan submitted to the European
Commission, France presented plans to achieve that level by bringing renewable
sources to 33 % in the heat sector, to 27 % in the electricity sector and to 9.6 % in the
transport sector. The situation observed in 2014 is depicted in Fig. 2. It shows that
considerable efforts are still required.

Most of the expected contribution will come from already confirmed technolog-
ical sectors, offering off-the-shelf products. However, France also intends to spur
innovation. To this end, the Agency for the Environment and Energy Management
(Agence de I'Environnement et de la Maitrise de I’Energie) (ADEME) regularly
issues calls for projects on emerging energy sources, for example, hydrokinetic
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Fig. 1 Production from renewable sources in 2014 (all of France depending on authors; statistics
concern mainland France, mainland France + Corsica, or all of France (mainland France + Corsica
+ Overseas Departments), Primary Energy (CGDD 2015)
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Fig. 2 Situation in 2014 and targets for 2020. These results are calculated according to EU
methodology, which differs from that applied in general in France. French statistics show climate-
adjusted data (all of France) (CGDD 2015 and PAN 2012)

turbines, floating wind turbines and advanced biofuels. Some calls for tenders also
include specific technological requirements.

3 Electricity
3.1 Overview

France has the largest hydroelectric generating capacity in Europe. It also has the
largest installed nuclear capacity, and opposition to nuclear energy remains moder-
ate. With this fleet, in 2000 France generated more than 90 % of its electricity
without emitting greenhouse gases and without dependency on fossil fuel prices.
This explains why France has not felt the need to quickly develop renewable
sources in the power sector at a time when other countries were undertaking
proactive policies in their favour, such as Denmark, Germany and Spain. Thus,
although the law introduced as early as 2000 the principle of feed-in tariffs for
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Fig. 3 Capacity of wind (blue) and photovoltaic (red) sources 2000-2015 (all of France) (SOeS
2015; RTE 2016)

renewable electricity, prices were intentionally set at a low level, enabling very few
projects.

A new law, adopted in 2005, required the government to set a target for each
source and authorized the minister to take decisions favouring their achievement.
The targets were set in 2009. However, before they were passed, the government
had raised