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Foreword

Sustainability requirements continue to be driven strongly both by regulators and
customer demands. For some years, pressure concentrated on large, often stock-
listed corporations. However, it soon became clear that much of the social and
environmental impacts are to be found within the supply chain. As large multina-
tionals hand down the societal pressure they are facing, suppliers increasingly need
to be transparent about the social and ecological impacts of their products and ser-
vices, and need to be able to assess and improve their respective performance. This
creates new challenges. On the one hand, suppliers, often companies of much
smaller scale and limited (financial and human) resources are faced with the need
to deal with complex social and environmental issues. On the other hand, large
companies with complex supply chains need to secure the consistency of data they
receive by their suppliers, and need instruments for a meaningful interpretation of
this data. To cope with this challenge in a consistent and cost effective manner,
clear accounting standards and sound information systems are pivotal.

The literature on sustainable supply chains has reached a considerable level of
maturity within the last years. However, accounting aspects have not been in the
centre of attention of this discourse. The fifth volume in the Environmental and
Sustainability Accounting Network (EMAN) research book series fills this gap by
providing in-depth knowledge on supply chain related aspects of environmental
management accounting. It offers both a general perspective on key issues and
sector specific highlights for highly exposed industries like food and beverages
(e.g. coffee, dairy), oil and gas and chemicals. A general perspective on environ-
mental management accounting and on supply chain issues both upstream and
downstream is rounded out by assessments of core regulatory developments, like
the EU chemicals regulation REACH. Based on this comprehensive perspective, we
believe this book to be of high value not only for academic readers, but also for
interested practitioners.

Mr Michael Werner

Partner at Pricewaterhouse Coopers Germany and
Leader of the German PwC

Sustainability Services Group






Preface

Recent developments in environmental and sustainability accounting are addressed
in this fifth volume in the Environmental and Sustainability Management
Accounting Network (EMAN) research book series. The main subject is the role of
environmental management accounting in supply chain management — a topic
which has been dealt with at various EMAN conferences from which a selection of
the best papers is now collected. As well as highlighting new developments in
environmental and sustainability management accounting (EMA) generally, the
papers presented here link sustainable supply chain management with EMA, which
was the core theme of the EMAN-EU conference held in Espoo, Finland, in 2007.
The book also considered papers which originated from the EMAN-EU confer-
ences on sustainability and corporate social responsibility accounting in Budapest
in 2008 and on environmental accounting and sustainable development indicators
in Prague in 2009, as well as the first EMAN Global Conference on integrated
environmental management accounting for sustainable development at Tshwane,
South Africa in 2008. It is a pleasure to see the number of participants at EMAN
conferences continuing to flourish, with 150 attending in Espoo, 100 in Budapest,
200 in Prague and 120 in Tshwane. Given the changing core topics of the EMAN
conferences, the conferences were attended by not only experts on EMA but also
by academics and practitioners from different disciplines and industries. The con-
tinued interest in EMA is also reflected in the growing interest in EMAN generally
and shows that the role of EMA is acknowledged in an increasing number of disci-
plines, professions and industries.

The result is that this volume is able to present a collection of contributions relat-
ing to sustainable supply chain management, the social and economic aspects of
environmental and sustainability management accounting, and the integration of
EMA with sustainable development, a characteristic of sustainability which is sadly
lacking from much of the earlier literature.

Adelaide R.L. Burritt
Liineburg S. Schaltegger
Gloucester M. Bennett
Espoo T. Puhjola

Budapest M. Csutora
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Part I
Introduction and Structure



Chapter 1
Sustainable Supply Chain Management
and Environmental Management Accounting

Roger L. Burritt, Stefan Schaltegger, Martin Bennett, Tuula Pohjola,
and Maria Csutora

Abstract Interests in and understanding of supply chain management are growing,
along with a number of catalysts which include: reduction in trade barriers; devel-
opment of logistics structures as a counterforce to globalisation; and reduced geo-
graphical spread in business. This raises a set of challenges for sustainable supply
chain information management which is explored here, including: confidentiality
and business records; cost-management and eco-efficiency; socio-cultural distance;
complexity; and the need for rapid responses to the situation when a crisis occurs.
These challenges lead to a critique of conventional cost management and the need
to make sure credible information is provided in the supply chain relationship.
A comprehensive Environmental Management Accounting (EMA) framework
reveals that the links between sustainability management accounting and differ-
ent decision settings are not clear in the supply chain relationship. The papers
presented in this book provide a guide towards improved knowledge of EMA and
supply chain accounting interrelationships, challenges and potential successes.
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1 Growing Importance of Supply Chain Management

Literature on sustainable supply chain management has increased substantially in
volume over the last 15 years (Seuring and Muller 2008). Although the main focus
of current supply chain literature, and of sustainable supply chain management
literature in particular, is on other issues than information, the management of sus-
tainability information has nevertheless attracted increasing attention.

This raises the questions of what has led to such an increase, and why sustain-
able supply chain management appears to be of growing importance to companies.
Different possible reasons are examined here in turn: globalisation; cost-effective
logistics processes; market-pull; information systems which shrink geographical
proximity; and recognition of the interdependence between the dimensions of
sustainability.

Supply chain management is closely connected to the issue of globalisation
which is driven by reduced trade barriers, new logistic systems and lower transpor-
tation costs, as well as by new information technologies and the fast growth of
newly developing and emerging markets.

First, trade barriers have been reduced by free trade agreements in particular
through the World Trade Organisation (WTO), the European Union (EU internal
market), the Asian Economic Society Association (ASEAN) and the North American
Free Trade Association (NAFTA). This allows companies to produce and acquire
goods and services in and from different countries in order to capture lower costs
and efficiencies through operations or associations across state borders. These
activities are primarily driven by the search for economic gain but can also have
sustainability effects — for better or worse. If managed properly, globalisation can
help to provide economic opportunities to poor countries and to improve the natural
environment and the social quality of life across the world. If not, globalisation and
its effects along the supply chain can cause substantial and long-lasting environ-
mental, social and economic problems and even catastrophes, many of which might
neither be intended nor immediately detected by either consumers or the companies
which have entered into globalised trading. Which of these effects is created depends
largely on the information available to managers, consumers and the media. The sus-
tainability of globalisation depends on how it is designed, and this in turn depends on
whether decision-makers have appropriate information and incentives and whether
the effects of their decisions are transparent to society, regulators and consumers.

Second is the growth of new logistics structures, some of which can cause sub-
stantial environmental and social problems whilst others drive cleaner production
and processes that are innately safe and secure, and are compliant with norms which
respect fundamental human rights and environmental sustainability. The transporta-
tion of products, whether intermediate or final, was not an issue for most companies
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when production and sale took place locally as suppliers and purchasers were
located in close proximity to each other. Global logistics management in contrast
has developed to recognise all the activities associated with transactions, transfor-
mations and external events in the cross-border supply chain. These range from the
purchase of raw materials in resource-rich countries to the production of goods in
developing countries and the recycling of finished products, perhaps again in
emerging or developing countries. Whether more regional production systems and
clusters are preferred, or whether production is spread in tiny steps over the whole
world, largely depends on the costs and reliability of transportation and logistics. In
any case, the total transportation volume is increasing through not only globalisa-
tion but also the growth of economies in Asia, Latin America and Eastern Europe.
EMA is therefore also challenged by different cultural contexts and the need to
provide decision support to suppliers and investors in fast growing economies.

Third, as a reaction to various problematic effects of globalisation, many com-
panies have experienced pressures from developed markets and their customers to
manage their supply chains in the light of sustainability issues (known as ‘market
pull’). Customers increasingly require that sustainability is considered and that they
can expect a supply of green and fair trade products. The challenge for companies
is to keep track of environmental and social issues, not just the economic aspects of
creating value, over the whole of their supply chains. This process is reinforced by
media and journalists who observe and reveal production conditions along the sup-
ply chain, and various international standards such as ISO 14001 (environmental
management systems), SA 8000 (social accountability) and ISO 26000 (social
responsibility), which can be applied at every step of the supply chain.

Fourth is a shrinkage in geographical proximity, facilitated by cost-efficient
communications mechanisms which speed the flow of information that parallels the
transfer of production materials and products (both intermediate and final) between
different parties in different countries, as well as assisting interested parties to track
companies’ actions in a fast and responsive manner. Given a combination of stake-
holder pressure, market opportunities, and increasing opportunities relating to new
information technologies, companies have started to establish detailed tracking
and supply chain information systems which can be accessed even by customers and
suppliers. These information systems mostly represent specific forms of Physical
Environmental Management Accounting, but to ensure that the development of
such progressive approaches contributes to increasing competitiveness they also
should be linked to Monetary Environmental Management Accounting.

Because the emphasis is on sustainable supply chains, successful management
requires not only high quality environmental, social and economic performance,
but also their integration (Boyd et al. 2007). The interrelation and trade-off between
dimensions of sustainability is a vitally important part of sustainable supply chain
management, since sacrifices in one dimension can lead to disproportionate gains
in other dimensions throughout the supply chain. Once recognised, these net gains in
the chain can of course be shared between the parties (Shank and Govindarajan
1992). However, at this stage of development in understanding there is ‘a clear deficit’
(Seuring and Muller 2008:1702) in supply chain management literature about
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social and integration issues, with the main emphasis being on the economic and
environmental dimensions (Linton et al. 2007).

Given these four core drivers of sustainable supply chain management, a closer
examination of the reasons that managers engage in the topic may be helpful in
order to understand the managerial requirements for EMA to support sustainable
supply chain management. Seuring and Muller (2007:1703), based on available
literature between 1994 and 2007, summarise six external incentives for including
sustainability in supply chain management:

* Legal requirements and command-and-control regulations are the most frequently
cited triggers for action, making regulators a primary stakeholder in sustainable
supply chain management.

* Customer demands on the focal company are the second most highly ranked
pressure.

* Responding to stakeholders comes a close third.

* Competitive advantage is important, and placed well ahead of pressure from
social and environmental groups and reputation loss.

* In addition, internal risk management and the need for minimisation are seen to
be important triggers for sustainable supply chain management. Seuring and
Muller (2007:1704) suggest that risks can derive from potentially poor environ-
mental or social performance, as well as from potential disruptions of supply.

* Increased outsourcing, particularly to overseas suppliers, multiplies the number
of companies in different contexts in the typical supply chain, and thereby
encourages the focal company to push their suppliers for an increase in take-up
of and compliance with standards and codes of environmental management and
social responsibility, so that performance can be improved.

In summary, sustainable supply chain management is increasing in importance
to companies for a number of reasons related to external and internal risk, increases in
globalised trade and reduction in the barriers to transportation and communications
across borders. Taken together within a globalised setting, these manufacturing and
information flow processes and product perspectives mean that supply chain man-
agement brings pressures to hold companies responsible for their environmental,
social and economic performance, not just in their own premises but along the
whole supply chain and in the light of expectations from customers, regulators and
the media. In such a setting, whether concern is with the overall sustainable perfor-
mance of the focal business, or with a part of the supply chain which is not under
its direct control such as (say) product design and development, purchasing, or
logistics, guilt by association with unacceptable practices of suppliers is an ever-
present possibility (Seuring and Muller 2008). Hence, reputation-conscious compa-
nies tend to assume responsibility for bringing pressure on their suppliers to resist
unsustainable practices. Focal companies in supply chains need to accept responsi-
bility for helping to overcome any environmental or social problems associated
with all the other companies in the chain. They are aware that any single part of the
chain can bring down the other parts if unacceptable environmental or social
impacts relating to production processes or lack of product sustainability catch the
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public eye. If aspersions are cast about the credibility of a supplier in the chain, the
focal company’s reputation can falter and collapse. Companies in supply chains in
a globalised setting are subject to increased risks, requiring that management strategy
is adapted in order to safeguard against high-risk outcomes.

2 Challenges of Sustainable Supply Chain Information
Management

Given the growth in demand for sustainable supply chain management, what are the
information challenges facing those companies which are keen to implement relevant
management systems? How should environmental and sustainability management
accounting be designed to provide the foundation for the supply chain and the sus-
tainability information management challenges for internal management decision-
making, as well as for internal and external reporting?

Five central challenges are mentioned in the literature: confidentiality and business
secrets; movement from cost management to eco-efficiency; distance; complexity;
societal observation and going global.

* Confidentiality and business secrets: Pereira (2009:372) argues that information
management is the current supply chain frontier because although it provides a
conduit for information transfer, the technology which it involves can introduce
new risks to confidentiality, integrity and availability in the supply chain. A balance
between the potential benefits and costs, and a consideration of the distribution
of the benefits and costs of higher transparency between different parties in the
supply chain, are essential if high-quality data are to be obtained from all these
parties in order, say, to assess the environmental and social impacts of a product
which has materials provided by countries with high levels of corruption. In this
type of setting, environmental management and sustainability information man-
agement assume a premium place in order to provide support for sustainable
decision-making based on credible environmental, economic and social data
from suppliers.

* Cost-management to eco-efficiency: accounting for costs along the supply chain
can help to reveal potential cost reduction through more efficient designs, or
production or logistical organisation between partners. With accounting for eco-
efficiency (Schaltegger 1998), EMA provides methods which can support this
goal of supply chain management. However, to identify this potential requires a
reliable and largely open communication of cost structures and thus also profit
margins. This may not always be in the interest of all suppliers and can create
tensions in business-to-business relationships.

* Distance: distance can be created not only by geography but also by cultural,
social and economic differences, and these constitute a challenge to EMA for sup-
ply chain management. Prior to the growth of extended supply chains throughout
the world, information about activities in the supply chain was easier to obtain
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as local laws and customs, local cultures and local mores provided a common
foundation. Of course, cultures differ between countries which means that coun-
tries can vary in the extent to which the rule of law appears to apply. In some
countries corruption is the norm in relation to supplies and related information
flows, e.g. where a government inspector will expect to receive a bribe for provid-
ing the desired information to enable their ‘client’ to demonstrate compliance with
regulatory requirements (Spector 2005). In other countries the situation is less
clear as in the recent case of Stern Hu, formerly of Rio Tinto, a large multinational
mining business. Hu admitted to bribery in China, where corruption is a common
part of everyday business activity (Garnaut and Liu 2010), and received a ten year
sentence for undertaking activities which others see as being the norm.

e Complexity: with increasing outsourcing of production, supply chains spread
over the world, and constant changes in suppliers and sub-contractors, an
increase in complexity needs to be managed. With increasing sub-division of
supply chains and the need for information confidentiality beginning to change,
information-gathering settings and reliability have taken on renewed importance.
Advanced information systems developments offset this complexity to an extent
(Kaipia 2009:144). Nevertheless, when supply chain management is considered
in its sustainability context, information flows take on an importance which has
hitherto been underappreciated.

* Societal observation and going global: a final challenge is presented by the need
for rapid responses to actions which are considered unacceptable. As supply
chains in many industries have been extended to different countries, the growth of
social networking tools has led to faster possibilities for non-governmental organi-
sations to identify social and environmental problems and to spread information
via media such as Facebook and Twitter, thus increasing the economic risk associ-
ated with the supply chain since a single bad incident can be sufficient to destroy
brand value and ruin a company’s reputation (e.g. currently BP in the Gulf of
Mexico). In these circumstances successful brand management becomes crucial,
and in order to differentiate a company through the sustainability of its products,
its managers need good-quality information about the full extended supply chain.
Demonstrating to social observers and watchdog groups that the information com-
municated is reliable requires standards and third party verification in order to
create credibility for the information systems and the managers themselves.

To respond to these challenges, companies need new information systems about
environmental and social impacts along the supply chain. Hence, data collection by
very different companies in different cultural settings presents a problem for securing
reliability in relation to decisions, as factors relating to the credibility of information
are less controllable once the supplier is located in a different legal organisation,
country, or cultural context.

Other challenges of supply chain information management include the coordina-
tion of actors so that they provide and pass on information; auditing and assurance;
trust-building; and an understanding of why social and environmental issues are
important to the focal company, all in a dynamic setting of constantly changing
actors in the whole supply chain as subcontractors change.
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3 Possible Approaches to Gathering Credible Sustainable
Supply Chain Management Data

Credibility of sustainable supply chain data forms the fundamental foundation
between parties that might be tempted to take short cuts and not engage in sustain-
able behaviours. If data transferred is unreliable, or if negative information is not
forthcoming, then relationships can be soured and the brand image of the focal
company severely affected or destroyed. Approaches to data gathering and transfer
range from the mere presence of unspoken dormant power where a supplier would
not risk a cover-up because of the consequences, to the actual exercise of power, to
an agreement that common processes be introduced to assist with the voluntarily
guided provision of self-reported information, or to the foundation of an organisa-
tion with the purpose of providing supply chain information and conducting sup-
plier audits for all its members such as the Business Social Compliance Initiative
(BSCI - http://www.bsci-eu.org/). The BSCI is a non-profit association founded by
large retailers to audit supply chains and to provide information to the retailers to
make sure that they do not ‘fall into a trap’ with non-compliant suppliers. The
Initiative provides companies with a comprehensive monitoring and qualification
system which covers all products sourced from any country and is open to all retail,
brand and importation companies which are dedicated to the improvement of work-
ing conditions in their supply chain worldwide. This means that there is a variety
of ways in which the relationship between supplier and supplied can be managed,
where the cost of establishing and maintaining relationships increases as the use of
power to extract information in an asymmetric situation increases. At one extreme
the focal company can define data collection mechanisms whose substance and
form are pre-specified. At the other extreme it can trust its supplier to provide data
in a regular, reliable and credible manner. In between is a series of activities that
can help to maintain trust between the supplier and purchaser such as: auditing in
line with expectations; auditing in comparison with established standards such as
ISO 14001, SA 8000 and ISO 26000; technical and ethical education; and training
by the focal company of the supplier company’s managers and employees. Hence, one
way in which trust between the parties can be bolstered is for an internal or external
audit process to be part of contractual arrangements. This can ascertain whether
data provided between the parties is what it is represented to be — accurate, and of
sufficiently high quality to be relied upon in joint decision-making. A second way
to build trust is for parties to build and hold a common ethical or philosophical
understanding about the importance of environmental and social integrity of opera-
tions in the supply chain.

In each of these settings, consideration has to be given to the action which
should be taken if a party fails to meet expectations. First, if considered to be of
sufficient importance to economic and sustainable development, governments
could introduce legislation to structure the relationships between parties in sustain-
able supply chain relationships similar to the rules that exist about financial information
flows for companies which raise equity capital from the public, with an appropriate
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set of legislated penalties being devised. Second, in common law countries
acceptable provisions for contracting and breach of contract in relation to sustain-
ability issues can be established through decisions of the courts, with penalties for
breach of contract being available. Where common law does not form the founda-
tion for market transactions, e.g. in countries with religious foundations to their
laws, this raises the issue of how to manage sustainable supply chain activities and
associated cultural issues. A pragmatic perspective would suggest that an arrange-
ment between supplier and supplied which is based on the rule of law is likely to
be less efficient than a situation in which trust has been established, especially
given differences in national regulations and the extent to which they are imple-
mented and complied with. A workable approach is for the parties to build up trust
between them that the supplier will provide data that is accurate and can be relied
upon for assessing the performance of parties in the supply chain. As time passes,
such trust can flourish, although it does not take much for low-trust relationships
to emerge and to spiral out of control if suspicions arise about unacceptable
behaviour (Fox 1974).

Whether based on fiat or trust, new voluntary initiatives are increasing the
demand for EMA data to be gathered, classified, recorded and exchanged, so that
suppliers can show their sustainability credentials in order to maintain and build
their businesses. Supply chain management by large companies such as IBM, Otto
Group and Wal-Mart typifies the current stimulus towards the development of EMA.
Supply chain management and the requisite data flows reveal the complexities
associated with managing organisations towards sustainability (Schaltegger and
Burritt 2000).

In summary, Seuring and Muller (2008) emphasise the pressures that a focal
company in a supply chain can bring to bear on its suppliers in relation to the provi-
sion of reliable data about environmental and social issues. The focal company can
dominate the suppliers, or alternatively, it can work to build up a trusting relation-
ship. It has the power to make suppliers provide credible data or else lose their
supply contracts, although the presence of power does not necessarily mean that it
actually has to be used. Given a singular lack of government involvement in sus-
tainable supply chain relationships in practice, a focal company can dictate that a
specific method of measurement and reporting must be used by its suppliers, and
then by their suppliers further upstream, etc. Suppliers can be required to provide
information on their sustainability which is subject to direct oversight and audit (or
assurance) as it is obtained by employees of the focal company. For such a purpose,
the requirements could be (1) those pre-specified by the focal company, based on
its own standards; or (2) based on well-accepted voluntary standards such as ISO
14001 for environmental management issues or SA 8000 and ISO 26000 for
social matters; or (3) standards based on global best practice as a benchmark for
information quality. At the other extreme is the development of trust, leading
suppliers to be intrinsically motivated to do what it is right to do and to provide
accurate, reliable and useful information, and thereby to reduce the cost of strategic
management control.



1 Sustainable Supply Chain Management and Environmental Management Accounting 11

4 Potential Tensions and a Definition

Several aspects of the relationship between EMA and supply chain management
can be distinguished.

First, since a supply chain involves cooperation between suppliers and purchasers,
questions arise about what is internal to the organisation and what is external.
Although the notion of the organisation as a separate legal entity is retained, the exact
scope becomes fuzzy, with relationships between upstream suppliers, the organisa-
tion and downstream purchasers being viewed in a cooperative rather than legalistic
manner. ‘Partnerships across multiple companies’ is a phrase which is commonly
used. Although contractual links for the continuity of business provide the ultimate
incentive for suppliers to comply with the demands of their purchaser, the need for
close interaction between people from the different businesses in order to establish
data-gathering systems blurs the organisational boundaries and raises issues of
confidentiality and data security. EMA stretches across legal corporate boundaries.
As alearning process, any application of EMA, and the design of EMA systems to
support sustainable supply chain management, requires prior communication
between partners along the supply chain to agree on the goals of the information
system, its benefits, and the sharing of benefits and costs.

Second, relationships between parties involved in supply chain activities and
arrangements need to be identified and managed in a positive and cooperative manner
if the greatest efficiencies are to be gained for the reduced use of environmental
resources, and the increased profitability of investments in processes to reduce
resource use. Cooperation rather than conflict should be the driving force, which is
consistent with pragmatic frameworks concerned to highlight the importance of
networking in complex supply chain settings where integration of organisational
relationships is the norm (Mentzner et al. 2001:4). EMA thus has to be viewed in its
role as a supporting tool to strengthen partnerships as a collaborative network in
competition with other supply chains or value added networks.

Third, the question arises as to how the net gains or losses from supply chain
arrangements are to be distributed between the participants, both external and internal.
The issue is one of equity and distribution between participants involved with or
affected by the organisation. Shank and Govindarajan (1992) were one of the first
to document the strategic importance of the equitable distribution of benefits from
investments which affect all parties in the supply chain. They analysed an investment
in a new logging technology (a switch to harvester/forwarders from buncher/skidders)
to reveal that while the gains accruing directly to the logger were negligible, the
downstream processing mills could make significant monetary gains, as could the
upstream land owner, if the investment took place. Hence, it is critical for the logger
to make the investment if all are to benefit. They thus demonstrate that unless data
are available to all parties in the supply chain about the net benefits of a potential
investment, the notion of somehow sharing the gain will not emerge in a systematic
way and all parties will lose as a result. Strategic cost management was suggested
as the way to get parties to recognise that sharing the net gains from investment by
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the loggers would be of benefit to all parties. Clearly some form of negotiation
between the parties in the supply chain is needed and strategic cost management,
as a particular EMA approach, is seen as being necessary for awareness of the
potential lost opportunity to be raised. Furthermore, the costs of supply chain EMA,
i.e. of collecting and managing supply chain information, can be reduced through
a joint organisation which deals with information collection, quality assurance and
sustainability audits for its members. Such an organisation can also contribute to a
standardisation of information collection and provide comparability.

Fourth, industry structure is likely to influence the role for information gather-
ing and use in supply chain settings. Vertically integrated organisations will tend
to gather data internally and the points at which suppliers enter into daily activities
will be reduced, thereby removing the impetus for supply chain management
since internal movements and transactions will be the norm, perhaps with well-
established transfer pricing rules being established. In contrast, where horizontal
integration is the norm as with Wal-Mart, different functions in the supply chain
will be provided by different organisations, and data-gathering and the use of supply
chain management will have relatively greater importance as transactions take
place in the market, rather than inside the company. One solution for less vertically
integrated businesses is to create a joint organisation which collects the necessary
information and conducts sustainability audits (such as, e.g. the Business Social
Compliance Initiative).

Fifth, concern over EMA for supply chain management also raises the issue of
efficiency improvements generated by cost savings and revenue enhancements
throughout the value chain. Environmental concerns which encourage carbon emis-
sion reduction, the need for cleaner production processes, sustainable mobility and
transportation logistics, end of product life waste reduction, recycling and reuse,
have the potential to increase costs for many businesses but can also lead to cost
savings in many circumstances. Productivity improvements through improved effi-
ciency can result in higher net margins combined with lower environmental impacts,
as highlighted by Kreuze and Newell (1994) using activity-based costing over the
life cycle of products.

Sixth, the scope for efficiency gains is increased where business is conducted
across a broader range of countries, but the risks of a strategic problem arising are
greater. For example, redirecting energy sourcing towards non-fossil fuels is a
policy adopted by many countries with a target to achieve Kyoto Protocol commit-
ments. However, such gains could easily be lost as the costs of political risks associ-
ated with breakdowns in the rule of law in some countries overwhelm expected
efficiency improvements.

These considerations of scope, cooperation, equity in the distribution of gains,
industry structure, efficiency savings and the geographical dispersion of business
lead to the notion of supply chain management as being: the cooperative coordi-
nation of business within a particular company and across separate businesses,
for the purposes of improving the equitable and efficient long-term performance
of the individual company processes and products across the global supply chain
as a whole.
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5 Supply Chain Environmental Management Accounting

An additional dimension to consider in relation to supply chain management is
linkages with the environment and with management accounting. This leads to the
notion of supply chain environmental management accounting which is now
addressed.

Accounting for the environment has been systematically studied by researchers
since the late twentieth century, either separately or as part of sustainability
accounting (e.g. Gray et al. 1993, Schaltegger and Sturm 1992, Schaltegger and
Burritt 2000, Lamberton 2005, Burnett and Hansen 2008, Schaltegger and Burritt
2010). In parallel has been the development of stakeholder management by busi-
ness through the provision of environmental information in order to improve cor-
porate economic and environmental performance and accountability (Fassin 2009).
Accounting for the environment is widely accepted as comprising two parts, exter-
nal environmental financial accounting and internal EMA (Schaltegger and Burritt
2000). Burritt et al. (2002) provide a comprehensive framework for developing an
understanding of the breadth of tools and activities associated with EMA which in
essence identifies typical decision settings for which environmental information is
necessary. Given access to the relevant environmental information through EMA,
managers can make informed decisions about environmental and economic matters
which affect their organisations. The level of sophistication provided by EMA sup-
port depends on the needs of the manager, the industry, the size of organisation, the
scope of activities, whether the decision affects the short run or long run, the fre-
quency of data needs and the measurement system.

This book considers the question of the links between EMA and supply chain
management.

All the boxes in Table 1.1 represent potential tools for supporting supply chain
EMA. Not every chapter in this volume necessarily addresses a specific EMA tool
directly, but they all have implications for the best choice of tools in a particular
situation. Table 1.2 accordingly shows how each chapter is located on this matrix,
e.g. in Chap. 2, Viere et al. demonstrate how four interrelated ad hoc tools are used
by a coffee exporter in the context of short and long-term decision-making. Each
situation differs from the next, but this comprehensive framework facilitates the
identification and analysis of corporate decision settings involving supply chain
management issues.

The analysis begins by first identifying the relationship between parties in the
supply chain, the decision setting, the type of managers involved and the informa-
tion which is needed. Hence, in a simple three party setting the framework exten-
sion illustrated in Table 1.3 would be applicable. The important additional
dimensions in supply chain EMA include: the number of parties in the supply
chain; the flow of goods and services; the flow of net benefits; the type of integra-
tion, bearing in mind that each part of the supply chain may face different types of
integration; how eco-efficiency, eco-effectiveness and eco-equity are to be mea-
sured and finally, the number of countries involved.



14 R.L. Burritt et al.

Table 1.1 Comprehensive environmental management and sustainability accounting framework

Monetary EMA Physical EMA
Short-term Long-term Short-term Long-term
Y Env. cost Env. induced Material and Env. capital
g T:’ % accounting capital expenditure  energy flow impact
gl €58 and revenues accounting accounting
8 g !
= )
2
g o | Ex post assessment  Post-investment Ex-post Post-investment
5 £ of relevant env. assessment of assessment of appraisal of
Z 2 costing decisions individual projects short-term env. physical env.
A impacts investment
= Monetary env. Env. long-term Physical env. Long-term
.QE’ & | budgeting financial planning budgeting physical env.
Bl 58 planning
= S 9
5} o en
5
L » | Relevant env. Monetary env. Tools designed to  Physical env.
é £ | costing project investment predict relevant Investment
= 3 appraisal env. Impacts appraisal

Source: Burritt et al. (2002)

6 Structure of the Book

This fifth volume in the EMAN series presents a collection of research papers on
EMA within the contexts of supply chain environmental management, corporate
social responsibility, and the integration of accounting, organised into five parts.
Part I provides the introduction to relationships between EMA and Supply Chain
Management as well as the structure of contributions to the book. Part II addresses
contemporary issues in sustainable supply chain management and EMA; Part III
adopts a social focus; Part IV discusses matters with an economic focus, especially
the issue of economic costs; and Part V compares benefits and costs and further
examines issues associated with the development of the EMA framework. The
following section provides a brief summary and review of each paper.

Part IT opens the collection with papers on a number of topics related to contem-
porary issues in sustainable supply chain management and EMA.

In Chap. 2, Tobias Viere, Jan von Enden and Stefan Schaltegger consider life
cycle and supply chain information in EMA. Using a case study of a medium-sized
coffee refining and exporting company in southern Vietnam, the relevance of
environment-related supply chain information derived from life cycle assessments
for EMA is examined, revealing possibilities for improving eco-efficiency at both
site level and for its supply chain. The case study reveals the importance of envi-
ronment-related supply chain information for corporate decision-making. EMA can
use tools such as Life Cycle Assessment to satisfy the demand for environmental
information. In contrast to still-growing niche market solutions such as fair trade
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Table 1.3 Comprehensive EMA framework and supply chain — three parties in a single country

Supplier Company Purchaser
[ e [ [ e I
(] I [—] ] ] I

Source: Adapted from Burritt et al. (2002) <@ .rrows represent flow of goods, infor-
mation and money

and organic coffee farming, supply chain eco-efficiency measures show potential
for use within the mass market of Vietnamese coffee production. Life cycle assess-
ment is undertaken from time to time in an ad hoc manner to examine short-term
physical environmental flows as well as a monetary equivalent.

In Chap. 3, Gyongyi Vorosmarty, Imre Dobos and Tiinde Tdtrai focus on one
important part of the supply chain sustainable purchasing, and the motivations for
adopting it. A framework for sustainable purchasing is developed from the litera-
ture which incorporates green, social responsibility, and corporate growth issues.
This framework serves as the basis for an empirical interview-based investigation
of the practices of thirteen Hungarian companies. The results validate use of the
proposed framework and find that the type of motivation (whether this is primarily
to avoid negative effects, to comply with expectations, or to attain positive effects)
determines the number and type of sustainability activities of the companies. The
paper concludes that purchasing tends to be a short-run regular activity but also
needs to take long-run considerations into account relating to sustainability issues
in making the purchasing process greener. The model which is developed examines
physical and monetary flows of information.

In Chap. 4, Ettore Settanni, Giuseppe Tassielli and Bruno Notarnicola develop
an input—output technological model of life cycle costing from a generalised supply-
chain perspective for environmental capital investment. With material and cost
flows playing an important role within manufacturing systems, structural interde-
pendences between production processes in the supply chain need to be taken
into account. A deconstruction and reconstruction of the input—output model to
incorporate environmental costs is performed, in order to create a technological
model which provides a computational structure which takes into account structural
interdependencies in the production processes and environmental costs.

In Chap. 5, Jarkko Leppdild, Esa Manninen and Tuula Pohjola consider farm risk
management and its application to sustainability and food supply chains. A case
study of sustainability risks in dairy farming in Finland and the European Union
explores various risks — financial, environmental and social — and uses these to
evaluate the sustainability of dairy farm milking processes. Using force field analysis,
the views of the farm manager are compared with the demands of the dairy
supply chain. Factors and tasks critical to the economic, environmental and social
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sustainability of the dairy supply process are highlighted and the process risk analysis
tools used here provide an example of a sustainability risks accounting system
useful for small firm management. Tools implicit in the study relate to regular
short-term risk analysis in physical and monetary terms for the dairy farm milking
process associated with monitoring quality of food products and the related effect
on profitability.

Part III has a specifically social focus, drawing on debates from the ever-growing
corporate social responsibility and stakeholder engagement literature.

In Chap. 6, Gyorgy Madlovics, Izabella Szakdlné Kano and Szabolcs Imreh
explore companies, stakeholders and corporate sustainability in Hungary. They
examine the argument for corporate sustainability’s link to macro-level sustainability
and note the need for a radical change in the ‘mainstream’ paradigm for global sus-
tainability to be achieved. Stakeholder engagement as a tool for corporate sustain-
ability is examined in the Hungarian context. The paper concludes that in Hungary
it is unclear whether present market circumstances and stakeholder pressures
motivate or even allow businesses to move towards sustainability. They argue that
stakeholder engagement may not be the panacea for corporate sustainability that it is
argued to be, and that before placing too much emphasis on stakeholder engagement’s
role in organisational sustainability, it is necessary to analyse the possibilities and
shortcomings. The natural environment is found to be the most consistent critical
concern for most parties (employees, local communities and consumers), which
implies that environmental issues should be of concern to managers seeking informa-
tion, and this means that routine physical information about quality is likely to be
considered important, as are cost savings, in engaging employees and customers.

In Chap. 7, Torsti Loikkanen and Kirsi Hyytinen explore corporate social respon-
sibility and competitiveness in the era of globalisation. The aim of this set of case
studies is to produce knowledge about the state and objectives of corporate social
responsibility in the context of competitiveness. Case studies were carried out by
interviewing 27 executive-level representatives of the case firms. The methodology
used in most case studies was focus group interview, supplemented by individual
interviews. The relationship between corporate social responsibility and competi-
tiveness is revealed to be complex; benefits from investment in corporate social
responsibility may arise in the long term, and the relationship is found to be positive
with the social aspects of a company’s activities found to be the most important, so
there are information needs associated with long-term physical and monetary infor-
mation for companies wishing to make gains.

In Chap. 8, Karen Maas explores social impact measurement and provides an
analysis of 30 available contemporary methods. She finds that social impact mea-
surement methods differ in terms of their purpose, time frame, orientation, length
of time frame, perspective and approach. She develops a classification system
which allows managers to understand the various measurement methods and their
limitations in the face of a lack of consensus on the definition of social impact. The
paper notes that of the 30 methods examined, only 8 measure social impact, so that
there is a need for a social impact method which measures the impact of single
activities, has an output orientation and concentrates on longer-term effects.
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Part IV presents a set of papers that take an economic focus on EMA through
the lenses of capital investment decisions, carbon accounting and the importance of
micro—macro distinctions in EMA.

In Chap. 9, Norio Minato considers a new decision-making method for capital
investment for environmentally friendly products. This method enables management
decisions to be made under highly volatile conditions whilst promoting corporate
environmental behaviour. There are two challenges in establishing a decision-making
method for environmentally friendly projects: firstly to create corporate value by
reducing environmental impacts, and secondly to incorporate management decision
flexibility into the appraisal of environmental investments. The paper proposes a
new method of environmental investment decision-making which it then applies to
a hybrid vehicle project. The results show that a project which had appeared unat-
tractive when evaluated using existing methods was shown to be attractive when
this method was applied. The method potentially contributes to the promotion of
innovative environmentally friendly projects by providing an alternative decision-
making framework.

In Chap. 10, Benjamin Karatzoglou and Ourania Karatzoglou consider carbon
accounting in Greek companies participating in the European Union’s Emissions
Trading Scheme. A major finding is that Greek participants to the Scheme, just like
their European Union counterparts, treat the accounting entries related to their
allowances in an arbitrary way. They ignore the IFRIC3 accounting standard
(which although it has been withdrawn nevertheless still offers useful guidance) as
well as relevant academic recommendations. Companies currently attempt to
exploit the scheme as a means for gaining windfall profits rather than as a transient
tool to prepare themselves for the auctioning phase which is expected to follow.
Taking advantage of their oligopolistic situation, they are considering how to pass
on future expenses of the Scheme to consumers. The result is that in contrast to the
original intention of the Scheme, in the end neither the environment nor the busi-
nesses gain.

In Chap. 11, Christine Jasch considers the micro and macro level requirements
of EMA from the practitioner’s perspective. The paper compares the System of
Environmental-Economic Accounting disclosure requirements and the guidance
document on EMA published by IFAC and discusses the definitions used in each
document, and explores the differences in the approaches to environmental protec-
tion and integrated pollution prevention which underpin them. It offers recommen-
dations for harmonisation and their incorporation into the review process of the
System of Environmental-Economic Accounting.

Part V brings together consideration of the benefits and costs of environmental
activities in a number of different contexts: company value, value to society of
water quality, value in a construction project in the context of chemical use, internal
value through strategic management control and external value through improved
regulation.

In Chap. 12, Hajnalka Vdn and Szilvia Gdrtner examine the benefit of environ-
mental activities and their connection to company value. With EMA focussed more
on costs than benefits, environmental benefits have tended to be regarded as focusing
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on only cost reduction, or as providing only a very limited opportunity for creating
revenues. However, the profitability of environmental activities represents a very
important question for firms. The paper argues that the positive effect of an envi-
ronmental activity can involve a wide range of intangibles such as higher brand
value, competitive advantages and lower levels of operational costs. Information
flows relate largely to the regular gathering of short-run monetary benefits of
inbound logistics, operations, outbound logistics, marketing, sales and services and
four support activities (infrastructure, human resource management, technology
development and procurement).

In Chap. 13, Zsuzsanna Marjainé Szerényi, Agnes Zsoka and Judit Rdkosi
look at the implementation of the European Union’s Water Framework Directive
in Hungary. This pilot study explores the Directive’s requirements and its esti-
mate of the economic benefits resulting from the improvement of water quality
and condition. Contingent valuation is used in two areas, the natural river Tur
and the artificial Kadllay Channel. It is found that there is a similar willingness
to pay by households; only a small proportion of monthly income would be dedi-
cated to improving bodies of water. The results of the survey can be used primar-
ily in cost-benefit analyses to provide a basis for future programmes as well as
in coordinating international efforts for improving the water quality of catch-
ment areas.

In Chap. 14, Ylva Gilbert and Anna Kumpulainen examine health, safety and
environmental consequences and risks associated with an oil well construction
project. Here they develop a new method and tool for assessing the overall costs of
chemical use within the project. The method combines predicted health, safety and
environmental costs with direct operating cost consequences of chemical hazard
profiles. Using a comparison between two high-density completion brines, the tool
allows EMA principles to be used as input during the project’s planning and pur-
chasing stages, which presents a significant advancement in making EMA principles
accessible for everyday decision-making.

In Chap. 15, Stefan Schaltegger examines sustainability management control in
an era where sustainability is a driver of both risks and opportunities. His paper
argues for a more systematic approach to information management than current
approaches that in practice involve working with checklists. Using the core logic of
the Sustainability Balanced Scorecard (SBSC) perspectives, a multifaceted concept
for sustainability management control is proposed which works with specifically
derived indicators in five different areas of management control relating to financial,
market, process, people and non-market issues.

In Chap. 16, Anna Széchy explores impact assessment in European Union
decision-making. Impact assessments have been increasingly used to improve the
regulatory environment but the process of monetarisation in the field of environ-
mental legislation has the potential to undermine unbiased outcomes. This paper
uses the Registration, Evaluation and Authorisation of Chemicals (REACH), the
European Union’s new chemicals policy, as a case study of impact assessment.
It finds that although it underpins the expected positive overall outcome of regulation,
the uncertainty involved in estimating the benefits results in limited applicability
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of the impact assessment’s findings in the decision-making process, and contributes
to the fact that REACH was finally adopted with substantially lower requirements
than originally planned.
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Chapter 2

Life Cycle and Supply Chain Information
in Environmental Management Accounting:
A Coffee Case Study

Tobias Viere, Jan von Enden, and Stefan Schaltegger

Abstract This case study illustrates the application of environmental management
accounting in a medium-sized coffee refining and exporting enterprise in Southern
Vietnam, with the example of the Neumann Gruppe Vietnam Ltd. It examines the
relevance of environment-related supply chain information derived from life cycle
assessments for environmental management accounting and reveals possibilities to
improve eco-efficiency at the site level and for its supply chain.

All company-related information provided in this case study has been disclosed by
Neumann Gruppe Vietnam Ltd. and cross-checked by the authors. The information is
partly simplified to ensure both confidentiality and a better understanding of the case.

Keywords Coffee  Supply chain e« Environmental management accounting
« Vietnam e Eco-efficiency « Supply chain costing « Supply chain management
« Life cycle assessment

1 Introduction

This paper presents a case study on environmental management accounting, which
has been conducted under the InWEnt-funded capacity development project
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in South-East Asia’ (InWEnt 2008). The study was conducted at Neumann Kaffee
Vietnam Ltd, a coffee refining and exporting company. To understand better the
case study setting, the paper provides an overview of the economic and environ-
mental situation of the Vietnamese coffee business and reveals relevant results of
life cycle assessments on coffee. Combined with specific information on the com-
pany’s environmental and business performance, the environmental decision-making
situation and potential consequences are discussed. Special attention is paid to the
relevance of supply chain information and life cycle assessment results for environ-
mental management accounting.

2 Environmental Management Accounting
and Life Cycle Information

The basic task of management accounting is to provide information to managers and
other internal stakeholders for their decision-making, e.g. product and production
cost, budgets, investment appraisals or benchmarks. In contrast with financial
accounting, which discloses mainly standardised and often mandatory information
to external stakeholders such as shareholders, stockholders, creditors or tax authori-
ties; management accounting is a voluntary function used to improve business per-
formance (Atkinson et al. 2007, Hansen and Mowen 2006, Horngren et al. 2008).
Environmental accounting has evolved because of insufficient consideration of
environmental impacts and their financial consequences in conventional accounting
(Schaltegger and Burritt 2000). In accordance with general accounting, environ-
mental accounting can be categorised into financial and management accounting,
with environmental management accounting (EMA) primarily supporting decision-
making by internal stakeholders (Burritt et al. 2002). This being the case, EMA has
potential application in various business decision-making situations and therefore
comprises different tools and measures. Indeed, various academic papers deal with
different decision-making situations and contribute to their further exploration. For
instance, Burritt (2005) examines EMA in a risk management context and Figge
et al. (2003) and Dyllick and Schaltegger (2001) propose a Sustainability Balanced
Scorecard (SBSC) to link EMA and strategic management. Burritt et al. (2002)
propose a framework which allows classifying EMA decision settings systemati-
cally depending on the type of information required by the decision maker. They
distinguish monetary or physical, long term or short term-focussed, ad hoc or rou-
tinely generated, and past or future-oriented information (Burritt et al. 2002).
Most papers dealing with the actual implementation of environmental manage-
ment accounting, however, focus mainly on environmental cost accounting applica-
tions, i.e. the provision of short-term focussed, routinely generated, past-orientated,
monetary environment-related information for decision-making (see the ensemble
of contributions in Bennett et al. 2002, 2003, Rikhardsson et al. 2005 and
Schaltegger et al. 2006). Likewise, international guidelines on EMA published by
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International Federation of Accountants (IFAC) mention the range of EMA decision
settings, but concentrate on an environmental costing approach (IFAC 2005).

Restricting EMA to internal environmental cost accounting seems to be inap-
propriate from a supply chain perspective. If companies aim at improving their
supply chains toward sustainable development, environmental and economic infor-
mation on supply chain steps external to the company is required. As a conse-
quence, life cycle assessment (LCA) and environmental life cycle costing become
crucial EMA tools to improve the supply chains. These EMA tools provide the
adequate information for supply chain-specific decision settings (Burritt et al.
2002; for an introduction to LCA and environmental life cycle costing see Guinée
2002, Hunkeler et al. 2008). Therefore, this case study pays special attention to life
cycle aspects relevant for managerial decision-making.

3 Case Study Background: The Coffee Market

Coffee is one of the most valuable traded commodities in the world. Until the late
1990s it was even the second most valuable commodity after oil (Ponte 2004).
Vietnam is a newcomer on the international coffee market and has experienced a
rapid growth of coffee farming for the last two decades. This rise has not only made
Vietnam the second biggest coffee exporter after Brazil, but it has also contributed
to shrinking prices and ever-increasing competition in the world market. Since
1970, the average annual price decline has been 3% for Arabica and 5% for Robusta
coffees (Lewin et al. 2004).

Globally, the declining prices are associated with rising unemployment and
poverty in some of the coffee exporting countries. At the same time, the profits
made in the coffee importing countries have remained stable or even increased due
to the introduction of new brands and blends and other value-adding activities
(Lewin et al. 2004). Thus Ponte (2004) characterises the coffee supply chain as a
buyer-driven or more specifically as a ‘roaster-driven’ one.

Vietnam is a mass producer of coffee, not a quality leader. Robusta, the main
type of coffee produced in the country, is considered less valuable than Arabica,
which is the main type of coffee produced in most other countries. Robusta achieves
lower prices in the world market and is mostly used as admixture to downmarket
coffee products. Many consumers prefer the taste of Arabica, except for certain
types of espresso. Hence, Vietnam’s current competitive situation is a purely price-
driven one; it needs to produce a cheap type of coffee for the mass market at lowest
possible costs. It should be noted, though, that there are initiatives to change this
situation, for instance, the Vietnamese Ministry of Agriculture is planning to
increase the production of Arabica coffee, to improve the quality of coffee process-
ing and to participate more actively in international coffee trading (People’s Daily
Online, 9th May 2006). This might lead to the development of higher-quality
grades in the future, which are less dependent on the fluctuating world market



26 T. Viere et al.

prices. At present, the world market prices have risen, relieving news for Vietnamese
coffee production (Flexnews, 26th March 2007).

Coffee is a typical example of a global commodity. Mainly produced in devel-
oping nations in tropical areas, however, the majority of consumers can be found
in industrialised countries. Highly efficient consumer markets and the large corpo-
rate wholesalers, roasters, and traders buy coffee from agricultural smallholders
and middlemen. The widely spread perception of the global value chain of coffee
is one where profits are made in industrialised countries at the expense of environ-
mental and social problems in the developing world. This has lead to initiatives
promoting fair trade and sustainable coffee farming including organic, shade-
grown and bird-friendly coffee products. The market share of organic and fair
trade coffee is continuously increasing; however, it is still less than 2% of the
world market (Ponte 2004).

Doubtlessly, the cultivation and processing of coffee has severe environmental
consequences. Deforestation, loss of biodiversity, eutrophication, depletion of
water and energy resources, and erosion are examples of environmental impacts
associated with the first steps of the coffee supply chain. Plentiful measures to
reduce these impacts are available, for instance, shade grown and organic cultiva-
tion, diversification and alternating vegetation, fallowing, planting of grass under
the coffee plants, recycling of wastewater, composting of other waste, etc. These
measures are perceived as costly and therefore, the fierce price competition drives
harmful practices (Clay 2004).

Admittedly, it cannot be concluded that less intense competition would auto-
matically lead to less harmful practices. On the contrary, high world market prices
and profit margins encouraged Vietnamese authorities to promote coffee farming
since the late 1980s and stimulated the interest of many Vietnamese to take their
chance in coffee farming. Without knowing much about coffee cultivation, harvest-
ing and processing, this boost lead to deforestation, soil degradation, over-fertilisation
and further environmental impacts (Johnston 2001).

The stages of the coffee supply chain and the associated environmental issues
will be elaborated further. Improvement options will be derived from a review of
life cycle assessments on coffee.

3.1 Environmental Issues in the Coffee Supply Chain

The coffee supply chain starts with agricultural processes in tropical countries and
ends with the consumption and disposal stages, predominantly in industrialised
countries in cooler latitudes. The main stages and environmental impacts are high-
lighted in Fig. 2.1 and comprise (ICO 2001):

» Coffee cultivation: Coffee farmers and hired workers plant coffee trees, apply
fertiliser, pesticides and herbicides, irrigate the plants and finally harvest coffee
cherries. These activities are associated with soil erosion and loss of biodiversity
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Fig. 2.1 Coffee supply chain stages and environmental issues

due to the extension of agricultural land use; eutrophication, eco-toxicity and
greenhouse effect due to fertilisation; mammal and aquatic life toxicity due to
pesticide use; and resource depletion due to the fuel and water consumption
required for farming.

e Dry/wet processing: The coffee cherries have to be processed to release the
green coffee beans. Robusta coffee cherries are usually treated by using the dry
processing method; most Arabica coffees are wet processed. Dry processing can
be achieved by solar power (sun-drying) or by the use of fuels; the latter one is
more common in Vietnam. After drying, the coffee cherries are hulled and
ground to release the green coffee bean. The waste of this process, dried pulp
and parchment skin, can be composted. Wet processing is more harmful from an
environmental point of view, but gains higher selling prices for the coffee beans.
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The traditional wet processing method requires 40,000-70,000 1 of water input
per tonne (ton) of green bean; the mechanical removal of mucilage (coffee fibre)
reduces this demand down to 1,000 1. The organic pollutant load of the generated
waste water is similar in both cases. BOD and COD of wet processing waste-
water are extremely high, while the pH is low. Untreated waste-water of wet
processing is therefore a major driver of environmental problems caused by the
production of coffee.

Coffee refinement and export: Coffee beans are not homogeneous, e.g. they vary
in size, shape, colour and/or moisture content. To separate and to improve qual-
ity grades, a variety of measures are applied in the refining step: polishing, sort-
ing, washing and drying. The coffee-producing countries export most of their
coffee to industrialised countries. Both, the refinement process and coffee export
require energy, either in the form of electricity or fuel input.

Coffee roasting and retail: To roast the green coffee beans, thermal energy is
required. This thermal energy can cause air emissions including greenhouse
gases. Decaffeinated and soluble coffee in particular require water in the roast-
ing process as well. After roasting, coffee needs to be packed. Polyethylene foil
(PET) is used for packing to ensure that no oxygen reacts with the coffee to
avoid ageing. Other packaging types are glasses with screw caps for soluble cof-
fees. Roasting does not necessarily happen after export, it is also common to
export roasted coffee.

Consumption: Energy consumption is the most important environmental issue of
this step of the coffee life cycle. The making of coffee requires energy, mainly
electricity, for the percolator. The habit of leaving coffee on the hot plate of the
percolator to keep it warm increases the energy demand further. Of course,
coffee-making involves a certain amount of water input as well.

Disposal: Consumers need to dispose coffee grounds and filters as well as the
packaging. Coffee grounds and filters are often composted, but have a compara-
bly long and irregular rotting process. Packaging as well as jute and plastic bags
from previous supply chain steps is recycled, incinerated or dumped. The com-
mon environmental problems related to waste treatment like energy consump-
tion, acidification and greenhouse gas emissions are therefore present.
Transportation: Transportation is not depicted in Fig. 2.1, as it occurs between
almost all steps of the coffee life cycle. The biggest transportation distance con-
cerns the shipping of green beans or roasted coffee from the producing to the
consuming countries. Transportation is associated with the depletion of natural
resources, in particular fossil fuels, and the environmental impacts of combust-
ing the fuels, most prominently global warming.

While coffee farming, the supply chain’s first step, is often in the spotlight of
environmental attention, later steps of the value chain tend to be disregarded.
However, life cycle analyses (LCA) of coffee production conducted by Diers
et al. (1999) and Salomone (2003) show that another crucial step of coffee pro-
duction is coffee consumption.
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3.2 Environmental Supply Chain Improvements — Conclusions
Jrom Life Cycle Assessments on Coffee

An LCA can be used to highlight the environmental importance of different steps
of a product’s life cycle. Two LCAs have been conducted for coffee production
(Diers et al. 1999, Salomone 2003). Looking for the highest overall improvement
potential of the coffee life cycle, the conclusion of both LCAs is similar: the first
and the last steps of the life cycle matter most.

Salomone (2003) identifies consumption as the single most important step fol-
lowed by cultivation. Cultivation accounts for more than 97% of coffee’s total eco-
toxicity and eutrophication, while consumption, comprising mainly the water use
and energy demand for preparing coffee, accounts for more than two thirds of total
air acidification, greenhouse effects, photochemical oxidant formation, depletion of
ozone layer, human toxicity, and aquatic eco-toxicity. The importance of the con-
sumption step for the overall environmental performance of coffee production is
supported by the results of a sensitivity analysis. It reveals that in terms of overall
environmental impact, the impact of changing the coffee-making process, e.g. gas
stove coffee-making instead of an electric coffee machine, is substantially higher
than the impact of avoiding pesticides or applying organic fertilisers in cultivation
(Salomone 2003).

In the analysis of Diers et al. (1999), coffee cultivation and processing account
for 49%, and consumption and disposal for 41% of the environmental impacts.
Furthermore, a comparison of best case, worst case and the current situation places
the current situation near to the worst case scenario, meaning that the improvement
potential of the coffee life cycle is rather high (Diers et al. 1999). The coffee pro-
cessing step has a higher impact in this analysis due to the fact that wet and dry
processing have been considered, while Salomone considers dry processing only.
Similarly, the analysis of Diers et al. is stressing the waste disposal issue more than
Salomone does which leads to a slightly higher importance of the disposal stage.
Both LCAs do not explicitly consider loss of biodiversity, which is likely to
increase the environmental importance of the cultivation step even further.

The results of the two LCAs help decision makers to prioritise options for envi-
ronmental improvements of the supply chain (Diers et al. 1999, Salomone 2003):

 In cultivation, avoidance or reduction of fertiliser use is the most important con-
cern followed by measures to avoid erosion. Preservation of biodiversity has not
been considered in the LCAs, but is likely to be of importance in the Vietnamese
coffee farming context as well.

e The impacts of wet processing can be substantially reduced by proper waste-
water treatment and reduction of water consumption. In wet and dry processing,
fuels are consumed for drying. Energy-efficiency measures could reduce envi-
ronmental impacts like global warming and resource depletion.
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* Refinement, export, roasting, retail and transportation are not the highest priority
for environmental improvements of the coffee life cycle.

* In consumption eco-efficiency can be improved by using electricity from renew-
able resources or by substituting the coffee machines run by electric energy with
different devices, e.g. plunger pots, which can use other less polluting energy
sources like gas. A big improvement potential is the change of consumer habits
which includes, for instance, the use of thermos cans or bottles instead of leaving
the coffee on the hot plate for several minutes or the reduction of wastage caused
by non-consumed coffee poured to the drainage.

* Coffee ground and coffee filters are the biggest contributors to environmental
impacts of the disposal stage. Measures to ensure proper composting are likely
to reduce these impacts substantially.

4 The EMA Case of a Vietnamese Coffee Exporter

Neumann Kaffee Gruppe (NKG) is one of the biggest coffee exporter and importer
companies in the world. The group steers 47 companies in 28 countries from its
headquarter in Hamburg, Germany. Besides its export business including quality
milling and grading and its import and trade of industrial volumes, specialities and
instant coffees, the NKG is also doing business in coffee farming, logistics, risk
management and finance (Neumann Kaffee Gruppe 2008).

One of the group’s subsidiaries, Neumann Gruppe Vietnam Ltd, is refining and
exporting coffee to overseas roasters. The company has been subject to an EMA
case study carried out by the authors of this paper as part of InWEnt’s capacity
development project ‘Environmental Management Accounting for small and
medium-sized enterprises in South-East Asia’ (InWEnt 2008). The case study is
part of a series of case studies that aim at identifying and analysing environment-
related management decision settings in various South-East Asian businesses
(Herzig et al. 2006).

4.1 Initial Situation

Neumann Gruppe Vietnam Ltd (called Neumann in the following) refines green
Robusta coffee beans and exports to customers in several industrialised countries.
Its customers expect a coffee quality which is above average and pay premiums for
certain quality grades. Eighty employees work at Neumann’s plant in Binh Doung
Province, near to Ho Chi Minh City. The annual volume of sales is €12 million
which correlates to the high value of the raw material; about 95% of the sales value
comprises raw material purchasing costs. Competitors of Neumann are various
Vietnam-based international, private and state-owned coffee exporters.
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4.1.1 The Refinement Process

Neumann exports coffee beans of different quality grades. To produce these
grades, the coffee beans are processed once or twice through the following refine-
ment steps:

* Coffee cleaning: This basic cleaning step produces the lowest exportable quality
grade of Robusta coffee beans. The step ensures that no kind of foreign matter
is included in the exported products which could harm the customers’ roasting
devices.

e Gravity sorting: Neumann’s customers pay a premium for deliveries of homoge-
neous coffee beans. This step allows Neumann to produce export coffee beans
within a determined range of size.

* Colour sorting: Further value is added to the coffee beans if they consist of the
same size and the same colour. Too dark beans are sorted out as they would
otherwise deteriorate the quality of the roasted coffee at the customer’s site.

*  Wet polishing: This final step produces the highest quality of Robusta coffee
beans by improving and harmonising the bean’s surface.

The selling price for the different qualities of Robusta and the purchasing price
for Robusta beans depend on the world market and the local supply. It varies from
season to season or even shorter time scales due to international commodity trad-
ing. Assuming a rather high purchasing price of €1,000 per metric ton, the premium
for refinement ranges from less than €5 per ton for cleaned beans to €60 per ton for
wet polished Robusta.

4.1.2 Supply Chain Setting

Neumann is situated at the interface of smallholders and local companies on one
side and multinationals and global competition for commodities on the other.
Neumann’s sales follow the demand and supply rules of international markets,
while their procurement depends on the availability and quality of the local supply.
The same appears for environmental and social issues: international requirements
for more sustainable coffee production meet the local, not necessarily congruent,
perception of environmental importance.

For several commodities Blowfield (2004) observed a gap between the sustainability
or ethical standards of parts of the demand side and the values and priorities of produc-
ers in the chain. This is particularly true for the Vietnamese coffee chain. Neumann’s
customers, international coffee roasters and traders, are exposed to environmental and
sustainability concerns in the coffee consuming countries. Many of the international
roasters and traders have responded by establishing corporate social responsibility
(CSR) departments, launching of codes of conduct, and offering fair trade and sustain-
able coffees. Neumann’s suppliers, in contrast, face almost no direct pressure and get
little incentive to change their current way of coffee mass production.
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4.1.3 EMA Motivation and Decision Setting

Neumann’s motivation for using EMA is to identify if and how environmental
aspects are relevant for the business’s success. The company’s options to increase
its business performance are related to the margin between the purchase price and
the selling price of coffee. Three basic options to increase the value added can be
distinguished and are linked to environmental issues:

1. Gain premiums for better qualities of coffee: Neumann is already refining Robusta
coffee to benefit from premiums. The export of sustainable coffees might be a further
option to receive premiums.: however, the supply and demand for sustainable,
organic or fair trade Robusta coffee from Vietnam is negligible. Thus Neumann
would have to stimulate the demand and the supply at the same time. Alternatively,
Neumann could also try to export sustainable Arabica coffee from Vietnam.

2. Reduce company-internal costs: Considering the purchasing and selling price of coffee
as fixed, Neumann could increase profits by reducing the costs of refining and export-
ing coffee. This includes measures to increase energy- and material-efficiency.

3. Purchase price reduction: Assuming unchanged selling prices, lower purchase
prices add value to Neumann’s operations. Eco-efficiency improvements in the
supply chain might enable suppliers to reduce their production costs and prices.

Option 1 has not been considered further as the company is considering itself
not to be in a strong enough position to foster the development of a market for
sustainable coffee from Vietnam. Neumann’s interest in analysing the relevance of
environmental aspects on the production costs (option 2), can be characterised as
an ad-hoc, short-term focussed analysis of available information. Referring to the
EMA framework of Burritt et al. (2002) (Fig. 2.2) this decision-making situation
is found in Box 3, supported by some related physical information (Box 11).
Option 3 requires external, supply chain-related information. Influencing the

Enviromental Management Accounting (EMA)
Monetary EMA (MEMA) Physical EMA (PEMA)
Short Term Focus Long Term Focus Short Term Focus Long Term Focus
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Fig. 2.2 EMA decision situation at Neumann Coffee Group (EMA framework adapted from
Burritt et al. 2002)
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eco-efficiency of the suppliers requires a rather strategic, long-term focussed
approach. The environmental management accounting approach to provide adequate
information for this decision-making situation refers to Boxes 4 and 12 of Fig. 2.2.

4.2 EMA Application

As detailed above, the EMA application at Neumann is expected to support two
different decision-making situations: environment-related cost information on the
refinement processes and eco-efficiency potentials within the supply chain (options
2 and 3 in Sect. 4.1.3).

4.2.1 Material- and Energy Flow-Based Cost Accounting
of the Refinement Processes

The business of refining and exporting coffee is not known for environmental prob-
lems like air and water pollution or intensive energy and resource consumption.
A rough analysis of Neumann’s operations validated this presumption. Perceivable
environmental issues at Neumann’s site are energy consumption (electricity), solid
waste and water consumption. Transportation has not been considered as it is out-
sourced to suppliers. The low impacts of the on-site environmental issues are high-
lighted by the following comparisons: for refining and exporting a metric tonne of
green beans, Neumann uses 40 kWh of electric energy, while a Vietnamese com-
pany that cultivates and processes coffee consumes roughly 50 times more per t
(Doan et al. 2003). Neumann’s water demand for refining and exporting one tonne
of green bean is 35 litres on average, while the upstream water demand for tradi-
tional wet processing of coffee can amount up to 70,000 1 per tonne (ICO 2001).
An overview of material and energy inputs and outputs can be found in Table 2.1
(please note that for confidentiality reasons, grade A, B, C and D is used instead of
the actual product names for different qualities).

Table 2.1 Physical input/output table for 1 ton of green bean input (simplified)

Input Output
Item Physical amount Item Physical amount

Green beans 1,000 kg Green beans grade A 430 kg

Water 0.035 m? Green beans grade B 370 kg

Electric energy 40 kWh Green beans grade C 60 kg
Green beans grade D 55 kg
Green beans for local 75 kg
market
Dust 2 kg
Weight loss 8 kg

Waste water 0.035 m?
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Table 2.2 Physical and monetary flows of green beans grade B (simplified)

Current situation Best case scenario

Physical Monetary Physical Monetary
amount  equivalent (€) amount  equivalent (€)

Wanted product Green beans 1,000 kg 1,040 1,000 kg 1,040
grade B

Unwanted product ~ Green beans 60 kg 60 0 kg 0
grade D
Beans for local 10 kg 10 0 kg 0
market

Waste Dust and weight 10 kg 0 0 kg 0
loss

Raw material input  Green beans 1,080 kg -1,080 1,000 kg —1,000

Further input Electric energy 25 kWh -1.50 23 kWh -1.40

Profit/loss* 28.50 39

*Not including depreciation, labour costs, and overhead costs like general administration costs,
management salaries, etc.

The consideration of inputs and outputs shows rather low raw material losses;
dust and weight losses due to further drying of the beans account for 1% of the total
output only. Nevertheless, the financial relevance of these losses is not to be
neglected. One percent loss equals one percent of the purchasing costs of green
beans, which account for more than 95% of the total production costs. Furthermore,
according to Neumann green beans grade D and green beans for local market need
to be considered as unwanted products, as the selling price for these products is
neither higher nor lower than the purchasing price. There is no value added for these
products, therefore Neumann should aim at reducing the amount of these products
as far as possible. To better understand the refinement process for the different
grades, a product-specific material and energy flow-related cost accounting has been
carried out to trace energy consumption as well as material losses to the different
quality grades. As an example, Table 2.2 displays the material and energy flows and
losses as well as the related revenues and expenses for grade B coffee beans.

In contrast to the very low and therefore insignificant energy costs (0.14% of
total expenses), material losses and the production of lower-quality grades have
financial implications. Assuming that it would be possible to produce grade B with-
out producing lower-quality grades and wastes, the profit would increase by 37%
or €10.50 per ton of final product (best case scenario in Table 2.2). These figures
are fictive as it is not possible to fully eliminate lower-quality grades and waste. The
quality of beans as well as the waste-generating moisture and dust content vary and
depend largely on the supplier. Nevertheless, the results imply that paying premi-
ums for high-quality supplies, which lead to less unwanted products and wastes, is
profitable within a certain margin.

The material and energy flow-based cost accounting has proven most of
Neumann’s assumptions, in particular that the financial importance of energy and
water consumption is rather low, while the quality of the purchased coffee affects
the profitability of the business. Eco-efficiency improvements in the supply chain,
however, seem to be of higher importance for Neumann’s performance.
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4.2.2 Environmental Supply Chain Costing and Management

From a decision-making point of view it is important to know at which steps of the
coffee life cycle environmental improvements are most promising. Neumann oper-
ates in a highly competitive market, thus financial implications of environmental
supply chain improvements are of great interest. Gathering, analysing and using
supply chain cost information for managerial decision-making is not widely cov-
ered in the general management accounting literature. At least some authors have
elaborated this topic in detail in particular in the context of logistics (Cullen et al.
1999, LalLonde and Pohlen 1996).

Supply chain costing provides information to determine the overall effective-
ness of the supply chain, identify improvement opportunities, evaluate alternative
supply chain structures and select supply chain partners. The implementation of supply
chain costing is a difficult task as its benefits do not necessarily occur evenly
throughout the chain (LaLonde and Pohlen 1996). “The sharing of cost informa-
tion may give away a hard-earned competitive advantage or provide negotiating
leverage to their supply chain partners’ (Lal.onde and Pohlen 1996:4).

The environmental improvement priorities elaborated in Sect. 3.2 can be used
to analyse supply chain costs. As Neumann is not considering itself in a position
to affect the consumer behaviour or the disposal stage of the coffee life cycle, the
environmental supply chain costing focuses on upstream stages, namely cultiva-
tion and processing. Figure 2.3 exemplifies the supply chain costing approach. It
depicts hypothetical production costs and gross profits for the three supply chain
stages: cultivation, processing and refining. The composition of production costs
in cultivation, though, corresponds to an average Robusta coffee farm in Dak Lak
Province of Vietnam as investigated by one of the authors (E.D.E. Consulting for
Coffee 2003).

In cultivation, the use of fertilisers is costly and harmful for the environment.
Figure 2.3 shows that fertilisers account for 38% of total cultivation production
costs. Moreover, the majority of farmers have been found to use fertilisers ineffi-
ciently. Many farmers use more than twice as much fertiliser as necessary (E.D.E.
Consulting for Coffee 2003). Hence, if farmers manage to use fertilisers in the best
possible way, they could halve the costs for purchasing fertiliser and the related
environmental impacts. This would reduce their total production costs by roughly 20%.

fertiliser: 95 EUR (38,0 %)

hired labour: 105 EUR (42,0 %) further expenses: 25 EUR Turther expenses: 600 EUR
inv./depreciation: 40 EUR (16,0 %)
further expenses: 10 EUR (4,0 %)

— A —
Coffee Coffee Coffee
farming processing refinement
total gross profit: 25 EUR (9,1 %) total gross profit: 50 EUR (15,4 %) total gross profit: 75 EUR (18,3 %)
total production costs: 250 EUR (90,9 %) total production costs: 275 EUR (84,6 %) total production costs: 335 EUR (81,7 %)

Fig. 2.3 Supply chain costing, current situation (hypothetical)
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fertiliser: 50 EUR (24,4 %)

hired labour: 105 EUR (51,2 %)
inv./depreciation: 40 EUR (19,5 %)
Turther expenses: 10 EUR (4,9 %)

further expenses: 25 EUR further expenses: 60 EUR

—— A N _
Coffee Coffee Coffee
farming processing refinement
total gross profit: 40 EUR (16,3 %) total gross profit: 80 EUR (25,8 %) total gross profit: 120 EUR (29,3 %)
total production costs: 205 EUR (83,7 %) total production costs: 230 EUR (74,2 %) total production costs: 290 EUR (70,7 %)

Fig. 2.4 Supply chain costing, adequate fertiliser use (hypothetical)

Figure 2.4 assumes that a supply chain management approach has been applied to
increase eco-efficiency by using appropriate quantities of fertiliser, and that this
eco-efficiency gain is shared among the three supply chain actors. At constant sales
(€700), all three actors would increase their profits substantially due to the more
eco-efficient use of fertilisers.

An environmental supply chain costing can also be used to reveal the additional
benefits and costs of alternative, less damaging cultivation methods, for instance,
by comparing the premiums paid for organic, shade-grown coffee and the conse-
quent reduction of production costs with the reduced yields. In processing, the
saving potential of more energy-efficient drying devices could be of interest, too.

The availability of supply chain cost information does not solve one major prob-
lem, though: ‘restructuring the supply chain to exploit efficiencies or seize competi-
tive advantages requires a mechanism capable of equitable allocating cost benefits
and burdens between supply chain partners’ (LalLonde and Pohlen 1996:8).
Obviously, most Vietnamese farmers have not adapted methods for efficient fertil-
iser use by themselves. If one supply chain actor, like Neumann, starts to train
farmers on more efficient use, it is not necessarily Neumann who benefits. The
farmers may as well sell their coffee to other middlemen and exporters or just keep
the farm gate price on the same level to make more profit. At first glance, the incen-
tive for Neumann to facilitate eco-efficiency improvements within the supply chain
is rather low.

A potential solution to overcome this dilemma is the application of environmen-
tal supply chain management. For Cooper et al. (1997a:68) supply chain manage-
ment is ‘an integrative philosophy to manage the total flow of a channel from
earliest supplier of raw materials to the ultimate customer, and beyond, including
the disposal process’. When taking the perspective of one company within the
chain, the challenge is slightly different, though. In this perspective the supply
chain looks not like a chain, but rather like an uprooted tree. The company needs to
decide how many of the roots and branches it wants to manage (Cooper et al.
1997b:9). Seuring (2004) has compared different concepts of environmental manage-
ment that address the flow of material and information along life cycles or sup-
ply chains. He concludes that out of all approaches assessed, environmental supply
chain management is the most management-oriented approach.
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For Neumann, the supply chain management challenge is to foster eco-efficiency

improvements, in particular, reduced use of fertilisers at the coffee farming stage
and to ensure participation in the financial benefits. According to Williamson
(1975, 1985) the three basic options for co-ordinating supply chains are price (market
arrangement), command and control (hierarchical arrangement) and negotiation
(co-operative arrangement):

Neumann could use market arrangements to provide incentives, or more pre-
cisely premiums to its supplier to receive higher qualities or special types of
coffee, for instance, organic, fair trade coffees if there is a customer demand for it.
Actually, this type of market arrangement is already used to ensure a certain
quality level of the coffee bean supply. For the reduction of fertiliser use or other
eco-efficiency measures in the upstream supply chain, market arrangements are
not a promising option though. These measures benefit the farmer or middlemen
only, but not Neumann.

Establishing hierarchical arrangements is nearest to the original understanding
of supply chain management, where rather large enterprises purchase key suppli-
ers and own or control distribution channels. However, Neumann does not intend
to acquire suppliers and is also not in a position to dominate the chain.
Cooperative arrangements are the most promising option for Neumann. For
instance, the company can offer its suppliers training and support on implement-
ing eco-efficiency measures. In return, the suppliers need to agree to either pay
Neumann for these services or to share their financial benefits. This kind of verti-
cal co-operation is difficult to achieve as it requires monitoring the success of
eco-efficiency measures and the adherence to contracts for all partners involved.
Middlemen or farmers might take the opportunity to underestimate the savings
or to sell parts of the harvest to other traders and exporters without Neumann
Coffee’s knowledge. Thus, horizontal cooperation, e.g. a joint initiative of all
Vietnamese coffee exporters, seems to be the best available option. Higher
energy-efficiency in dry processing and appropriate use of fertilisers lead to
higher profitability and/or competitiveness of the Vietnamese coffee industry as
a whole. Vietnamese coffee exporters, traders and related organisations like the
Vietnam Coffee and Cocoa Association (VICOFA) could share the costs of train-
ing programmes for coffee farmers and companies of the processing step.
Neumann Kaffee could try to initialise and lobby such an eco-efficiency pro-
gramme. To date, Neumann has been involved in various projects that aim at
increasing eco-efficiency in the supply chain. Most of these projects have been
co-funded externally and supported by consultancy services including E.D.E.
Consulting owned by the Neumann Foundation. Co-operative arrangements of
Neumann and competing Vietnamese coffee exporters to improve the supply
chain are not recorded.

The findings above are in line with the results of a comprehensive analysis of

sustainable cotton supply chains. Goldbach et al. (2003) observed that the initial
phase of environmental and sustainability supply chain management is character-
ised by cooperative or even hierarchical arrangements, while at later stages, market
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arrangements gain importance. Furthermore, they conclude that environmental
supply chain management cannot be viewed as a technical matter only. It is rather
an inter-organisational concept (Goldbach et al. 2003). It implies a ‘change from
managing supply chains based on serial dependence and power to recognising and
managing the reciprocal dependence’ (Cullen et al. 1999:31).

5 Conclusions

Neumann is one of many actors in the Vietnamese coffee industry and supply chain.
Neumann’s own business, the refinement and export of green Robusta coffee beans,
is not causing huge environmental impacts. EMA has been used to confirm this, but
it has also ascertained the financial relevance of even small raw material losses like
dust and weight loss due to evaporation.

In contrast to the rather low environmental importance of its refinement and
export operations, the supply chain in which Neumann operates is exposed to sub-
stantial environmental concerns. Using LCA information in the context of EMA
has helped to identify those steps within the coffee supply chain that have highest
environmental impacts and highest options for environmental improvement mea-
sures. Cultivation and consumption are the most important steps from an environ-
mental perspective. Some of the environmental concerns in the supply chain have
direct financial consequences. Energy inefficiencies and the overuse of fertiliser
diminish the overall supply chain profits or lead to less competitive market prices.
Neumann can get better understanding of these interdependencies by applying sup-
ply chain costing. Measures to increase the supply chain eco-efficiency need supply
chain management efforts, in particular horizontal cooperation, for instance a joint
initiative of coffee exporting companies to train farmers.

Besides Neumann, further actors within the supply chain can contribute to envi-
ronmental and related financial improvements. Coffee consumers have an even
bigger role in this than expected. By demanding alternative types of coffees like
organic, fair trade or sustainable coffee, consumers influence the supply chain indi-
rectly, in particular the cultivation step. But consumers can also directly reduce the
environmental burdens of the coffee life cycle, for instance, by not making more
coffee than is consumed, by using insulated coffee pots rather than leaving coffee
on the percolator stove, by purchasing electricity from renewable sources or by
substituting their electrical coffee machine.

This case study reveals the importance of environment-related supply chain
information for corporate decision-making. EMA can make use of tools like LCA
to satisfy this demand. In combination with concepts like supply chain costing this
analysis leads to the identification and prioritisation of eco-efficiency improve-
ments along the chain. In contrast to still growing niche market solutions like fair
trade or organic coffee farming, supply chain eco-efficiency measures show a
potential to directly enter the mass market of Vietnamese coffee production.
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Chapter 3
Motivations Behind Sustainable Purchasing

Gyongyi Vorosmarty, Imre Dobos, and Tiinde Tatrai

Abstract Sustainability issues in purchasing are receiving greater attention.
Literature is rapidly growing, with several research programmes being initiated
to investigate the topic. This study presents the results of a research project which
aims to reveal and structure the motivating forces leading companies to make
efforts in sustainability purchasing and the means used to attain achievements in
some fields of sustainability. Results presented in the literature are scattered in
terms of the fields of sustainability: most of the studies focus only on green or
corporate social responsibility issues and there is a lack of exploratory models.
Sustainability in purchasing is addressed in a comprehensive way including green,
social responsibility and corporate growth issues. After presenting the results of a
literature review, theoretical development was undertaken to create a framework in
which it is possible to describe the means of sustainability applied and the motivating
forces behind them. This framework serves as the basis for an empirical investiga-
tion among Hungarian companies. Empirical results confirm the usefulness of the
theoretical framework: the number and the cha