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Dear Participant,

on behalf of the Austrian Federal Ministry of Transport, Innovation and Technology it is
my honour to welcome you to this 9" annual conference of the EMAN Network.

The theme of “Environmental Management Accounting and Cleaner Production” which
will be your main focus this year has been an important research area in Austria since
the early nineties. At this time the first cleaner production research and case study
programmes were developed according to the PREPARE method, which proved so
successful, that it is being used by Austrian municipal CP-programmes even today.

Much has happened since the first CP projects were done and environmental
management accounting has proved to be a valuable way of arguing and monitoring the
investments and costs necessary to make cleaner production a success. The Austrian
Federal Ministry of Transport, Innovation and Technology has actively promoted the
development of EMA through our national Austrian programme on Technologies for
Sustainable Development (at:sd) with it's sub-programme “Factory of Tomorrow”
(“Fabrik der Zukunft”).

“Factory of Tomorrow” is now well under way in taking this important theme one step
further towards the issue of sustainable management accounting. Researchers and
businesses are being challenged to explore the benefits and challenges of describing
sustainable activities in monetary terms.

The ministry is sponsoring this conference as a pre-event to the International
Conference on Environmental Management and Innovation, which will be held in Vienna
under the auspices of the Austrian EU Presidency immediately afterwards. This is to
highlight the importance of EMA and sustainability as drivers of innovation and resource
protection, which will ultimately be the among the most important options to secure our
economic and physical well-being.

We look forward to receiving the results of your presentations and discussions and
taking them into further discussions on Environmental Management and Innovation.

May your debates be fruitful and may you enjoy your stay in Austria.

Hans-Glinther Schwarz

Austrian Federal Ministry of Transport,
Innovation and Technology






Introduction

Hans Stinkel, Rector, Graz University of Technology

To carry responsibility implies to integrate consequences of one’s actions. More than ever
technical scientists bear the consequences for the quality of life of future generations.
Especially science always has to keep in mind possible consequences and keep careful
interaction with fellow beings and the environment. It must be a central task and concern for
Graz University of Technology to further dialogue towards an environmentally friendly,
sustainable development.

Emissions, that are detrimental for humans and the environment, and scarce energy resources
necessitate worldwide action plans and demand innovative solutions with global outreach.
“Zero Emissions Research” —research that aims at producing least possible waste and
emissions - is undertaking important endeavours to show realistic solutions for a future worth
living in and hence fills the term “sustainability” with life.

In order to meet the challenge of developing further the classic disciplines environmental
protection the networking of all involved disciplines is critical. Meetings such as the
Environmental Management Accounting Network (EMAN - EU) conference where this year
for the first time engineers and economists discuss environmentally friendly measures, are an
important step in the right direction, thus making the exchange and development of new
strategies possible. Therefore | am delighted that such a distinguished audience with members
of different disciplines participates in this international meeting in Graz.






Introduction

Christine Jasch
Institute for Environmental Management and Economics (IOEW)

Hans Schnitzer
Institute for Resource Efficient and Sustainable Systems (RNS), Graz University of Technology

The ninth annual conference of the Environmental
Management Accounting Network - Europe
(EMAN-EU) focuses on the links between
Environmental Management Accounting, Efficient
Material Flow Management and Cleaner
Production, especially highlighting win-win
situations in joint applications.

The conference is being held on Wednesday 26"
and Thursday 27" April 2006 at the Technical
University of Graz, Institute for Resource Efficient
and Sustainable Systems (RNS). It is organised
jointly with the Institute for Environmental
Management and Economics, IOW, Vienna.

The conference also belongs to a series of
conferences organised by the Institute for Resource
Efficient and Sustainable Systems at Graz
University of Technology addressing progress in
“Zero Emissions Research and Application”. It is
aimed at researchers, government authorities and
policy-makers and corporate representatives. It
seeks and brings together an international and
interdisciplinary audience to begin to tackle many
of the issues connected with Zero Emissions and
sustainable development - to share experiences and
to begin to work towards solutions. By building
informal partnership and in offering opportunities
to share ideas this conference seeks to move this
complex debate forward.

The conference theme addresses the issues of how
companies and other organisations not only have
implemented sustainability tools and concepts but
also how this information is incorporated into
decisions making and decisions making processes.

The definition of EMA as followed by the United
Nations Expert Working Group on EMA and by the
Environmental Management Accounting Network
(EMAN) distinctively highlights both the physical
and monetary sides of EMA. EMA is broadly
defined to be the identification, collection, analysis
and use of two types of information for internal
decision making:
» physical information
on the use, flows and
destinies of energy,
water and materials
(including wastes)
and
» monetary
information on

environment-related
costs, earnings and
savings.

Taking care of the environment has become an
enormous preoccupation virtually around the world,
and accounting for the environment and related
issues are beginning to take on increasing
importance. Therefore accountants as well as
technicians need to work jointly to minimize — and
finally to zeroize — the environmental impact of
organisations.

It is important to note that preventive activities such
as on-site recycling, cleaner production and
environmental management systems play a special
role in environmental management. Costs incurred
for preventive environmental management activities
often not only improve environmental performance,
but also bring a financial payback as materials use
efficiency raises and waste declines. Accordingly,
some projects with preventive environmental
benefits are implemented not only to meet
environmental goals, but also with efficiency,
product quality or other goals in mind.

However, experience shows, that cost accounting
technique, information systems and investment
appraisal are not well developed and routinely
applied in organisations. The currently released
International Guidance Document on EMA by the
International Federation of Accountants, IFAC,
New York, deals with the shortcomings of many
accounting systems to adequately monitor physical
materials flows and environment-related costs and
provides a framework for improved cost
assessment.

Environmental issues — along with the related costs,
revenues and benefits — are of increasing concern to
many countries around the world. But there is a
growing consensus that conventional accounting
practices simply do not provide adequate
information  for  environmental management
purposes. To fill in the gap, the emerging field of
Environmental Management Accounting (EMA)
has been receiving increasing attention. In the early
1990s, The US Environmental Protection Agency
was the first national agency to set up a formal
program to promote the adoption of EMA. Since
that time, organizations in more than 30 countries
have begun promoting and implementing EMA for



many different types of environment-related
management initiatives.

In the real world, EMA ranges from simple
adjustments to existing accounting systems to more
integrated EMA practices that link conventional
physical and monetary information systems. But,
regardless of structure and format, it is clear that
both MA and EMA share many common goals.
And it is to be hoped that EMA approaches
eventually will support the IFAC proposals in
Management Accounting Concepts that, in leading-
edge MA, “inattention to environmental or social
concerns are likely to be judged ineffective,” and
that “resource use is judged effective if it optimizes
value generation over the long run, with due
regards to the externalities associated with an
organization’s activities.”

Specific topics addressed in the conference include:

e Tools and experiences for environmental,
social and sustainability performance
measurement

e Innovations and case studies in management
accounting (new methods and procedures)

e Incorporation of environmental, social and
sustainability accounting into investment

appraisal

e Recent developments of material flow cost
accounting

e  Surveys and empirical analyses of innovative
approaches

e  Approaches to zero emissions production and
the effects on the companies performance

e Eco-efficiency; key performance indicators and
sustainable development

e  Zero Emissions technologies and cleaner
production

e  Process and product design for a sustainable
future

We hope that the exchange of experiences among
participants will lead to a better understanding
between technical and accounting issues and help
reduce non sustainable impacts of human activities.

The organizers also want to express their thank to
the Austrian Federal Ministry of Transport,
Innovation and Technology which substantially
supported the event in the framework of its program
“Factory of Tomorrow”. Within this framework
program also several of the projects presented by
Austrian researchers are supported.
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Research on Sustainability Management Accounting
— The Austrian Approach

Hans-Gunther Schwarz
Austrian Federal Ministry of Transport, Innovation and Technology, Renngasse 5, A-1010 Wien, Austria
E-mail: hans-guenther.Schwarz@bmvit.gv.at

Abstract: Following an early engagement in the develop-
ment and promotion of cleaner production technologies,
Austria has been able to take a prominent role in the re-
search leading to new approaches and standards in envi-
ronmental and sustainability management accounting.
Through a focus on international networking and a strong
basis of case study projects within the framework of the
national RTD programme “Factory of Tomorrow”, sustain-
ability management accounting is on it’s way towards be-
coming a real option for businesses in Austria.

I. INTRODUCTION

The concept of sustainable development requires
managerial strategies that also take account of economic,
social, and ecological aspects. For this purpose, an or-
ganization will need environmental management and
environmental accounting systems that provide an inte-
grated perspective of the monetary and material aspects
of all environment-relevant activities of the organization.
Conventional accounting and cost accounting systems do
not yield a comprehensive picture of the performance of
or the environmental costs accruing for an enterprise in
the fields of health/safety.

Today’s decision makers are rarely able to link envi-
ronmental data and economic variables and therefore
urgently need information on real safety and environ-
mental costs attributable to the activities of an enterprise.
The economic value of existing human or environmental
resources and assets as well as the economic benefits of a
first-rate safety and environmental performance for the
enterprise have not yet been sufficiently understood in
many organizations and, consequently, have not been
integrated in the decision making process. For this rea-
son, existing potentials for greater efficiency are not
being sufficiently used.

Since the early 90’s the Austrian Ministry of Trans-
port, Innovation and Technology has supported and fi-
nanced research and development projects in the areas of
“Environmental Accounting Systems” and “Integrated
Management”; the results of the earlier projects may be
considered models for the development of specifications
used in tender documents within the scope of the subpro-
gramme “Factory of Tomorrow”.

In order to promote the restructuring process towards
sustainable development, the Austrian Ministry of Trans-
port, Innovation and Technology (bmvit) initiated, in
1999, the Austrian Research Programme on Technologies
for Sustainable Development — at:sd (Impulsprogramm
Nachhaltig Wirtschaften) [10], [20]. It has since sup-

ported numerous research and development projects as
well as demonstration and diffusion measures imple-
mented within the scope of several subprograms, which
provide significant innovative impetus for Austria’s
economy.

The sub-programme “Factory of Tomorrow” (Fabrik
der Zukunft) aims to initiate and realize innovative tech-
nology development in Austria, which should demon-
strate, by means of concrete examples, the feasibility of a
sustainable economy. Therefore, the programme focuses
especially on projects that, using a comprehensive strat-
egy can be further developed to result in demonstration
and model projects or to contribute to such a develop-
ment. The development of model strategies and case
study projects supporting the transition from environ-
mental management toward environmental - and subse-
guently sustainability - management accounting has been
an integral part of the sub-programme.

A great number of successful developments in this
field have shown that the objectives of sustainability and
the economic success of an enterprise do not contradict
each other. Eco-efficiency is an important entrepreneurial
concern that also benefits the enterprise and, in the long
run, increases its value [17].

Il. AUSTRIAN RESEARCH IN EMA

A. Feasibility of CP Investments

The first projects dealing with the economic side of
Cleaner Production were commissioned in the early nine-
ties in the context of the Austrian PREPARE programme
[1]-[6]- The aim was to gauge the financial return which
was deemed possible through investing in cleaner pro-
duction processes rather than in end-of-pipe treatment of
waste and emissions [11], [13].

Figure 1: Input-Output-Balance of a Production Plant

EMAN Graz 2006



EMAN Graz 2006

-2-

Abstracts

More work was done in the mid-nineties to explore the
economic success factors of resource-efficiency created
through cleaner production and compare the micro-
economic effects on a company level with effects on a
macro-economic which might contribute to securing
Austria’s position as a favourable business location [7]-
(8], [16].

A focused approach linking environmental manage-
ment accounting (EMA) and CP input-output analysis
was developed beginning 1996 and leading to a work-
book, which in 1997 laid out the first principles of how
EMA and cleaner production could be addressed and
linked together [9].

B. The UN Expert Working Group on EMA

In 1999, the UN Commission for Sustainable Devel-
opment established a special Environmental Management
Accounting (EMA) expert working group which became
a milestone in the worldwide development of environ-
mental accounting principles. Following the initial meet-
ing of the UN expert working group on EMA in August
1999 the first projects were designed to create a consis-
tent approach to EMA. Austria has been able to play an
active role within the expert group from the very first
meeting.

The EWG in turn became a strong driver of research
on EMA [17] and sustainability management accounting
(SMA) methodology and technology development in
Austria.

The EWG on EMA was the starting point for the com-
missioning of a guidebook on EMA, which was to set a
standard in EMA. The Austrian Institute for Environ-
mental Economics and Management (Dr. Christine
Jasch), on commission of the bmvit and other partners
from the working group drew up a strategy paper describ-
ing principles and procedures in environmental and mate-
rial flow cost accounting. Published in 2001, the paper
has subsequently been translated into almost a dozen
languages and distributed worldwide by the UN Depart-
ment of Economic and Social Affairs (UNDESA) [14]-
[15]. The principles laid out in the paper were finally
included into a voluntary guideline adopted by the Inter-
national Federations of Accountants in 2005 [22]- [23].

C. EMA within the “Factory of Tomorrow”

EMA and questions of SMA were subsequently
adopted as a major theme within the programme “Factory
of Tomorrow”, which started in late 2000. The years
from 2001 onward saw the publication of project results
in the field of EMA and SMA ranging from the economic
effects of integrated management systems to EMA case
studies and the adoption of an SMA approach within an
industry cluster [18]- [23].

From 2003 to 2005 the focus of Austrian EMA re-
search projects shifted toward the creation of value and
the possible limits of describing sustainability activities
in monetary terms.

I1l. FUTURE WORK AND INTERNATIONAL
COOPERATION IN THE “FACTORY OF TOMORROW”

A. New Focus

Future work tendered out within the programme “Fac-
tory of Tomorrow” will expand on the results available
from the present projects and case studies. An additional
focus will be the questions of risk and opportunity costs,
which are becoming increasingly established in both
banking and investment policies towards sustainability.

B. Trans-National Programme Cooperation

Much of the new work will be tendered out in trans-
national joint calls within the programme network of the
ERA-NET SUSPRISE, where EMA and SMA will be
one of several thematic focus areas in the years to come.

SUSPRISE is a coordination action under the 6™ Frame-
work Programme of European research and brings to-
gether ministries and agencies from 10 different Euro-
pean countries with the aim to coordinate and strengthen
cooperation of national research programmes on the
“sustainable enterprise”.

TABLE I: COUNTRIES & AGENCIES PARTICIPATING IN SUSPRISE

Country Participant

Austria bmvit, Austrian Research Promotion
Fund - FFG

Belgium | IWT

Denmark | Danish EPA
BMBF, PTJ (Julich),

Germany

PFT-FZK (Karlsruhe)

Finland Academy of Finland

France Agence Nationale de Recherche - ANR
Ireland Irish EPA

lc;lsetherlan MiInEZ, MinVrom, SenterNovem
Spain IHOBE (Basque Country)

ivr;/:jtzer— Federal Office of Environment — FOEN
UK DTI

A first pilot call for tenders is currently under way with

the participation of Germany and Austria, while a larger
joint call, which will include five or more countries will
be launched in early 2007.

4

F_ig.ure 2: Examples of Production Technologies



Abstracts

IV. CONCLUSION

Environmental management accounting has taken the
first steps to become a trusted reporting format among
Austrian businesses, as can be shown by the results of a
good number of case studies involving leading compa-
nies. Sustainability management accounting has been
taken into focus with quite some work ahead within the
national RTD programme “Factory of Tomorrow”. Bright
prospects for trans-national exchange lie in the pro-
gramme cooperation scheme SUSPRISE. It has to be
hoped, that the international coordination role, which has
so far been played by UNDESA can be continued.
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The IFAC Guidance document on EMA

C. Jasch
Institute for Environmental Management and Economics, Rechte Wienzeile 19, A 1040 Vienna, Austria
E-mail: jasch.christine @ioew.at

Abstract: Recognising the increasing importance of
environmental issues and the difficulty of managing these
issues, the International Federation of Accountants (IFAC),
supported by the Division for Sustainable Development of
the United Nations Department of Economic and Social
Affairs (DSD/UNDESA), has issued new guidance on
environmental management accounting (EMA).

Keywords: environmental costs, material flow costs, IFAC,
environmental management accounting

I. INTRODUCTION

Although the guidance is aimed primarily at
professional accountants within organisations, it is also of
interest to professional accountants and auditors who are
becoming more involved in tracking or verifying
environment-related information in financial and other
reports. It is also targeted at improving the
communication between the financial and the technical
departments in organisations, as well as the consistency of
data management between them.

II. WHATIS EMA?

Because EMA has no single, universally accepted
definition, the guidance document offers two
complementary definitions from the International
Federation of Accountants (IFAC) and the EMA Expert
Working Group of the United Nations Division of
Sustainable Development (UNDSD), which highlight the
broad types of information typically considered under
EMA, as well as some common EMA data analysis
techniques and uses.

The definition given by the United Nations Expert
Working Group on EMA distinctively highlights both the
physical and monetary sides of EMA. According to the
UN group, EMA is broadly defined to be the
identification, collection, analysis and use of two types of
information for internal decision making:
e physical information on the use, flows and destinies
of energy, water and materials (including wastes) and
* monetary information on environment-related costs,
earnings and savings.

The physical and the monetary accounting side of EMA
are developed in more detail. The translation into German
as well as an Excel-tool for the assessment of annual
environmental costs in German and English is available
for download at http://www.ioew.at .The cost categories
described in the IFAC guidance document on EMA are:

Environment-related Cost Categories:

1. Materials Costs of Product Outputs

Includes the purchase costs of natural resources
such as water and other materials that are
converted into products, by-products and
packaging.

2. Materials Costs of Non-Product Outputs

Includes the purchase (and sometimes
processing) costs of energy, water and other
materials that become Non-Product Output
(Waste and Emissions).

3. Waste and Emission Control Costs

Includes costs for: handling, treatment and
disposal of Waste and Emissions; remediation
and compensation costs related to
environmental damage; and any control-related
regulatory compliance costs.

4. Prevention and Other Environmental
Management Costs

Includes the costs of preventive environmental
management activities such as cleaner
production projects. Also includes costs for
other environmental management activities
such as environmental planning and systems,
environmental measurement, environmental
communication and any other relevant activities.

5. Research and Development Costs

Includes the costs for Research and
Development projects related to environmental
issues.

6. Less Tangible Costs

Includes both internal and external costs related
to less tangible issues. Examples include
liability, future regulations, productivity,
company image, stakeholder relations and
externalities.
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in Japanese Manufacturing Sites
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E-mail: kokubu@kobe-u.ac.jp

2)Institute for Environmental Management Accounting, Japan

Abstract: Most questionnaire-type surveys up till now on
environmental management accounting practices have
targeted head office environmental departments as a
representative of the company. In Japan virtually none has
targeted the manufacturing sites where environmental
accounting is really carried out. By targeting, in
questionnaire form, the sites where environmental
accounting is actually developed, this paper attempts to
clarify Japanese corporate environmental management
accounting practices on the ground. Since head office
environmental departments are presumed to have
considerable influence on the introduction and performance
of environmental accounting at sites, the study also analyses
the relationship between manufacturing sites and a head
office.

Keywords: environmental management
manufacturing site, head office, Japan

accounting,

I. INTRODUCTION

In order to clarify manufacturing sites’ environmental
management accounting practices, our questionnaire
targeted environmental report-publishing firms listed on
the First Section of the Tokyo Stock Exchange in four
business categories: chemicals, electric appliances,
pharmaceuticals, and transport machinery. The
questionnaires were sent to both a head office and
manufacturing sites mentioned in their environmental
reports. The reason we targeted these four categories
was that all four are at the forefront of environmental
accounting initiatives and it seemed likely that
environmental management accounting would be well
underway at their sites.

Il. SURVEY TARGETS

The survey targeted a total of 136 firms (head offices)
in all four categories and 1,148 manufacturing sites
which were mentioned in these firms’ environmental
reports. Questionnaires were sent out to all these head
offices and sites and responses were received from 75
head offices (55.1 percent) and 255 sites (19.6 percent).
The number of head offices in each industry which
responded were: chemicals, 26 (55 questionnaires sent);
pharmaceuticals, nine (12 questionnaires sent); electrical
appliances, 33 (57 questionnaires sent); transportation
machinery, 7 (12 questionnaires sent). The number of
sites which responded were: chemicals, 75 (353
questionnaires  sent);  pharmaceuticals, 13 (55
questionnaires sent); electrical appliances, 157 (667
questionnaires sent); transportation machinery, 10 (73
questionnaires sent).

I11. RESULTS

The present study carried out an analysis, based on the
results of a questionnaire-type survey, of trends in
environmental management accounting at sites in four
industries. As a result, the following points were
identified.

1) The main purpose of environmental accounting at

manufacturing sites is to send data to head offices.

2) Approximately half of the sites used environmental
accounting  for  internal management and
environmental accounting was felt to be more useful
at these sites than at those which did not use it for
internal management.

3)It is useful for head offices to advise manufacturing
sites about the introduction of environmental
accounting for internal management. At such sites
there is an increased awareness of the usefulness of
environmental accounting.

1VV. CONCLUSION

Environmental management accounting can only be
used effectively in corporate management if it is used at
manufacturing sites where actual business activity takes
place. It has been shown that the important matter is not
simply to send data to head offices, but to make use of
environmental accounting information internally and for
this to happen, advice from head offices is effective.
Manufacturing sites which actually use environmental
accounting for internal management tend to rate the
usefulness of environmental accounting more highly than
those sites which do not. This fact suggests the
importance of environmental management accounting for
Japanese manufacturing sites.
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Waste reduction program in Danisco A/S

Lars Munkge, Lilian Harbak, Pernille Juhl
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E-mail: lars.munkoe@danisco.com

Abstract: During 2005, Danisco initiated a corporate pilot
program "Global Waste Initiative™ for testing the
adequateness of EMA as tool for production sites. The
objective was to apply EMA for identification of reducing
the environmental impact from waste and wastewater.

Keywords: Industry, sustainable development, EMA,
waste, waste water
I. INTRODUCTION
Danisco is a global supplier of food ingredients,

supplying our customers from more than 70
manufacturing facilities throughout the world. A global
program was launched in 2005, focusing on waste and
waste water reducing initiatives. Two pilot assessments
using EMA were conducted at our manufacturing
facilities in Finland and USA. The objective was to
identify direct and indirect environment-related costs at
each facility, and evaluate the internal use of EMA for
identifying initiatives reducing the environmental impact
and their related costs.

Il. GLOBAL WASTE INITIATIVE

A. Obijectives

In order to evaluate the adequateness of EMA for the
purpose of identifying waste reducing initiatives, to
independent pilot assessments were conducted and
evaluated.

The objectives of the assessments were:

e Investigate EMA as a tool for identification of
environmental saving initiatives
e  Comparison of EMA results versus annual
reported environmental costs
e Evaluate EMA as benchmarking tool
0 between production sites
o for each production site
e Evaluate required resources for EMA
assessments
Both EMA assessments were based on [1].

B. Characteristics of pilot sites

Though both facilities are owned by Danisco, they are
substantial different regarding regulation, production
processes and utility systems.

1) Danisco Sweeteners OY, Kotka, Finland
The facility is located by the seaside on the south coast of
Finland. The main product of the facility is Xylitol, used
in e.g. chewing gum, toothpaste. The site has a pre-
treatment of waste water, and purchases both power and
thermal energy from a CHP-plant located next to the
facility. The site uses seawater as cooling water. The site
has certified 1ISO9001, 1SO14001 management systems.

2) Danisco USA Inc., Kansas, USA
The facility is a stand-alone facility in an industrial area
in the area of Kansas City. The main product is emulsifier
based on vegetable oils. The site purchases power and
natural gas for steam production.
Waste water is processed in a pre-treatment equipment
before discharge to a public treatment facility.
The site has certified ISO9001, 1SO14001 and OHSAS

18001 management systems.
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Figure 2: Distribution of environment-related costs in
environmental domains.

I11. CONCLUSION

The conclusions for the two pilot sites showed several
similarities. In both cases, a consistent mass balance
could be established covering the fiscal year May '04 —

April '05.

As expected, costs of non-products outputs are
considerable in both cases, while costs for environmental
control are minor. The evaluation indicated EMA as a
suitable tool for benchmarking sites, and useful for
identifying cost flows through production.
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I. ABSTRACT

Forum for the Future worked in partnership with a
division of a blue-chip chemicals company (“ChemCo”),
to develop a framework for sustainable business
decision-making.

The Supply Chain Impact Framework was used to
produce a six-stage analysis that allowed the assessment
of ChemCo’s operations and products on key
stakeholders and contributed to key strategy setting and
innovation processes.

Of most significance to ChemCo were the final two
sustainability accounting stages of this work which found
that the external environmental benefits of one of their
products in use (a refrigerant lubricant) were eight times
greater than the external environmental costs produced
by the entirety of ChemCo’s operations.

These findings helped inform ChemCo’s future
economic, social and environmental sustainability
strategy, whilst the action of conducting the research
fostered greater communication and understanding
between different sections of the business, developed
new data collection and management processes and
helped embed sustainable development objectives
throughout the organisation.

(This paper has been submitted for the Environment
and Business Strategy Special Issue on Sustainability
Accounting, edited by Stefan Schaltegger and Roger
Burritt.)

Keywords: Sustainability Accounting, Business
Strategy, External Costs, Sustainable Development
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Health & Safety Management Accounting - a toolkit
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Abstract: Health & Safety Management Accounting
provides companies and organizations with a tool to
prioritize and improve decision making on Health & Safety.
The findings of this article are based on the development
and testing of a new Excel-based tool for Health & Safety
Management Accounting.

Keywords: Health & Safety management accounting

I. INTRODUCTION

The article will focus on the toolkit for Health &
Safety Management Accounting, which has been
developed on behalf of the Danish Health & Safety
Council by COWI and PricewaterhouseCoopers. The
toolkit has been developed in cooperation with five
Danish companies from August 2005 - December 2005
and will be tested in 8 Danish companies from January
2006 - April 2006.

Il. THE TOOLKIT

The toolkit is based on activity based costing and can
be used to quantify the economic impacts of occupational
accidents, psychological working environment, heavy
lifting and monotonous repetitive work. The method is a
further development of the ideas applied on occupational
accidents in the Systematic Accident Cost Analysis
(SACA) [1] and the Environmental Management
Accounting methodology developed and tested in nine
Danish companies [2].

The toolkit is comprised of an Excel-based tool for
calculation of cost-benefits and investment modelling,
and a manual describing the work process and
organisational set-up when working with Health & Safety
Management Accounting.

The Excel-based tool includes work sheets (check
lists) with fixed and variable costs and benefits. The so-
called “fixed costs” are defined as the mandatory and
voluntary health and safety work which are not directly
associated with the health & safety performance of the
company as are the variable costs and benefits. Two
check-lists on variable cost-benefits are developed for
each of the four selected health and safety issues:
occupational ~ accidents,  psychological ~ working
environment, heavy lifting and monotonous repetitive
work. The first check list concerns the cost - benefits
which are related to the present performance of the
company in a given period of time, while the second
check list concerns the costs related to specific incidents
of work related diseases.

I1l. COMPANY EXPERIENCES

The toolkit will be tested in 8 Danish companies from
January 2006 - April 2006. The companies include both
manufacturing and service industries.

The article will describe the test results, and the
EMAN 9th annual conference will be the first event
where the tool and experiences from the tests will be
presented.
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DOES ENVIRONMENTAL ACCOUNTING MAKE
BUSINESS SENSE? - A SOUTH AFRICAN PERSPECTIVE
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For an organisation to apply environmental accounting to
its fullest extent it must make business sense.
Implementing  environmental  accounting  requires
resources. Therefore, a business must weigh up the
benefits and costs thereof. Environmental accounting
comprises four main elements, ie environmental
management  accounting, environmental  financial
accounting, environmental reporting and auditing for
environmental aspects.

Business does not operate in a vacuum. It is subject to
legal requirements and industry practices; it requires
resources to produce its products and services; it operates
in an environment from which it draws its resources and
which may be affected by its activities; and it operates in
a community from which it draws its work force and
which be impacted by its activities. In order to do all
this, business needs a “license to operate”, not only from
the authorities but from all its stakeholders.

Environmental management accounting focuses on
identifying the major environmental cost drivers. This
can include raw materials used, environmental resources
such as water and energy used, waste that is generated or
pollution that is caused. Bi focusing on these cost drivers
many of which are often hidden away in overhead costs,
business may be able to effect cost savings and result in
better product and price decisions.

Environmental financial accounting [EFA] is mainly
driven by international accounting standards [IASs].
Some of these have explicit implications for
environmental accounting whilst the impact of other
standards has to be deduced. Proper EFA results in a
better reflection of the financial performance and
situation of an organisation, which enhances the quality
of decision-making by stakeholders who base their
decisions on the financial statements of an organisation.

Environmental reporting has been the subject of
extensive development over the past decades. Several
stock exchanges have introduced obligatory and/or
voluntary systems for environmental reporting. Proper
environmental  reporting  builds  confidence  of
shareholders and all other stakeholders. It offers the
opportunity for extensive stakeholder involvement,
thereby enhancing transparency and accountability.
Reports on corporate governance invariable include
sustainability or triple-bottom-line [environmental, social
and economic] reporting.

Environmental financial auditing focuses on the
environmental aspects in the financial statements. It
checks legal compliance, compliance with generally
accepted accounting practices as well as compliance with
best practices on corporate governance. It should
identify possible risk areas that could jeopardise the
continued existence of an organisation as an ongoing
business.

Sustainable business can only be maintained if resources
are used efficiently and sustainably, operations are
carried out within the confines of compliance and if the
impact of its activities on the social and physical
environment is considered in an integrated way. This
will ensure that the “license to operate” will remain in
place.

This paper will focus on the following issues:

1. The business  benefits of  implementing
environmental management accounting principles.

2. The imperatives for implementing environmental

financial accounting.

Reasons for proper environmental reporting.

4. The benefits of auditing for environmental aspects in
the financial statements.

5. Integrating  environmental
sustainable business.

w

accounting into

Key words: environmental accounting, environmental

reporting, business case, sustainable business
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Successful implementation of an environmental management system based
on 1S0O14001 at major Oil Company in Nigeria.

Ing. Jacob Hottentot
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I. INTRODUCTION

During the period from 1990 onwards, Shell SPDC was
struggling with a dropping environmental performance, a
poor environmental track record and a controversial
reputation. Also the difficult operating environment put
pressure on the relation with the local communities. The
environmental performance improvement process in
SPDC was driven both by the awareness of the local
management that the present performance had come to a
stage that it started affecting the reputation and the
production performance of SPDC and by the vision at
Group level. One of the key decisions on Group level that
has driven the improvement process in SPDC Nigeria
was the clear target that all major production installations
of Shell Group had to be 1SO14001 certifiable by the end
of 2002.

The approach

The Companies of the Royal Dutch/Shell Group operate
under a common set of business principles, supported by
policies and business controls. One of these is the Group
Health, Safety and Environment (HSE) Policy on which
the SPDC HSE Policy is based. This policy requires that
all Operating Units have a systematic approach to HSE
management. In order to get experience with certification
schemes and the external certification of production
installations, pilot projects were selected. From this
experience, it became clear that 1SO14001 certification
was possible.

SPDC consisted of 2 divisions East and West, which are
both split into 3 (geographical designated) production
areas. The area managers for the 6 production areas and
the 2 main terminals are the key responsible persons for
the production performance and also responsible for the
successful implementation and certification of the EMS.

A. Top down or bottom up?

Most implementations of organisational change processes
are driven by a top-down approach. Start with the top
management, as they are the most influential factor here.
They constitute the ultimate bearer of the company cul-
ture. Based on the general principles of change
management as described in the literature, fundamental
changes only have a chance of success provided that the
top management is sufficiently visible to clearly convey
the new system of values and norms to the organization;
that they are highly motivated and enthusiastic sponsors
and there is sufficient time (years) is set aside for the
changes to occur.

B. Roles and responsibilities

Although the HSE  department
implementation process, it was crucial

initiated  the
to create

ownership in the line organisation. The fact that it could
be demonstrated that certified facilities had a better
production performance, environmental performance and
a better community relation, was not always sufficient to
convince  production  managers. Including ISO
certification performance into the Balanced Score Card
clearly helped here.

C. Competence

Implementing 1SO14001 in a large organisation does
require basic skills and experiences. SPDC decided that
during the implementation phase dedicated consultants
would be allocated/linked to each unit till successful
certification had been achieved. Without building up in-
house competence there maybe a possibility that the EMS
collapses.

D. Cultural aspect

Although 1S0O14001 is a global standard, the cultural
aspects could easily be overseen. Throughout the pilot
project we identified that local staff could develop a very
high level of ownership for the project. Where possible
the communities were engaged in the certification
process and during the first certification audits a
hospitality visit to the host community was mandatory.

E. Keeping the momentum

In an organization where tremendous efforts were
required to get their environmental management system
up to international standards, it is clear that will be
difficult to maintain this momentum after a successful
certification process. New challenges are ahead and as
one manager in SPDC stated: “getting 1SO14001 certified
is one thing, but keeping it is another thing™..

F. Role of corporate staff

When the unit of certification increases over time from
an initial facility certificate to area certificates and the
consultants are gone, the role of the corporate HSE
department becomes increasing important. They are the
common factor and linking pin to safeguard consistency
and comparability in target setting, performance
measurement and reporting.
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While in the public discussion traffic policy is
wellknown as an essential area and even a difficult
challenge of sustainable development one important
aspect, namely traffic as a management field of
companies has been underexposed up to now. So for
example you can hardly find specific informations or
facts about the transportation activities of firms
neither from the economic point of view nor form the
ecological perspective. Due to this ignorance in most
cases data about the transportation of goods or about
the employees” official mobility are not available.
This is remarkable in so far as entrepreneurial traffic
management leading to more efficiency in
transportation represents both an essential source of
cost cutting as well as a considerable potential of
environmental release: Approximately 10% of the
total costs in industry and even nearly a third of the
total costs in commerce are caused by transportation
requirements.

Facing that situation presently an empirical study is
going to be elaborated at the University of Linz which
aims to identify and to analyse the attitudes and
interests of companies concerning this management
field. In particular this study is focussed on
transportation activities caused by material
procurement and by the distribution of goods.
Finally the objective of this research project is
delivering answers to the following questions:
 What are the reasons of companies neglecting
questions of transportation?

« How can firms get interested to this subject?

» Which incentives seem to be successful in that
context?

« Which are the essential promotion factors of
sustainable traffic management in companies?

* Which useful experiences can be drawn from recent
pilot projects?

Keywords: sustainable transportation, entrepreneurial traffic
Management
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Environmental statements on the internet — from a mere EMAS requirement to
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Abstract: The contribution gives an outline how
environmental statements benefit from internet use. When
exploiting the media-specific capabilities the internet offers,
environmental statements elevate from a mere requirement
of the EU eco-management and Audit Scheme to an
environmental online communication instrument which
provides substantial, updated and target group tailored
information, enables interactive communication, and
promotes stakeholder dialogue. Without the support of
internet technologies and services however, progressing in
environmental communication and management becomes
quite difficult, as moving away from the orthodox practice
of disseminating environmental statements with its
standalone nature, print media focus and one size fits all
approach seem to be a complex task.

Keywords:  Environmental
management and audit
stakeholder dialogue

statement; EU eco-
scheme (EMAS); Internet;

I. INTRODUCTION

In corporate environmental reporting, greater internet
use, reports available on the world wide web and
movements towards a more balanced reporting approach
have become the most noticeable trends since the
inception of the field in the late 1980°s and early 1990’s.
These different trends open the window to elevate
environmental statements from a mere EMAS
requirement to an added value creating environmental
online communication tool using the support of the
internet and its associated technologies and services [1].

According to a recent contribution to corporate
environmental reporting [2], nowadays it is merely a
question of how to report on environmental issues, and
no longer whether to report at all. Marshall and Brown
[3] argue that environmental reporting is becoming part
of companies’ daily affairs, even entering the business
mainstream. Regardless of nationality and differences in
country results, this is not just true for environmental
pioneers and sector leaders, but also for global players,
multinationals and an increasing number of medium-
sized companies whose activities either result in high
environmental impacts or are suspected of causing them.
Examples abound in the pharmaceuticals, chemicals,
mining, transport, electronics and automotive sectors [3].

Despite some difficulties and limited succes when
using environmental statements [4], within a number of
industrial sectors, there is further empirical evidence that
environmental reporting today has become of competitive
relevance [5] and strategic importance [6].

However, companies realised that the “honeymoon
period” [7] in which environmental statements and other
reporting instruments received media and public attention
just for themselves rather than for what was disclosed is

over. Today, the provision of “green glossy brochures”
[8], standalone reporting instruments, printed media and
a one size fits all approach do not seem to be sufficient
any longer; a substantial amount of information and an
interactive, target group tailored online communication
approach is required [9]. Further, environmental
reporting is only successful if the underlying
management systems are appropriate and the associated
processes are effective and operational. Moreover, the
value of reporting depends very much on its underlying
information management, particularly on a company’s
accounting system.

Environmental management accounting is an excellent
source as it assess a company’s environmental and
integrated performance [10]. It addresses environmental
aspects in monetary terms, and it measures a company’s
impact on nature in physical terms [11]. Such a
sophisticated management accounting system serves as a
solid basis for reliable information. It is particularly
needed to provide integrated performance indicators like
eco-efficiency, approaching sustainability
communication [12; 13].

Il. STRUCTURE AND CONTENTS

The contribution is structured into four parts:

(i) First, latest developments in environmental
reporting and corporate online communication using the
internet are identified.

(ii) Based on current trends stated at the outset, the
unique capabilities of using the internet are arranged in a
generic classification that are useful for upgrading
environmental  statements in  terms of online
communication.

(iii) Following from this incremental classification, a
framework for internet-based environmental statements is
outlined in a more detailed fashion, described along
seven tasks environmental statements are used to fulfil:
documentation, information, communication, innovation,
relationship, accountability, disclosure.

(iv) In the concluding part internet-specific
opportunities and benefits are discussed when EMAS
registrated companies are going to improve their current
reporting practice, perhaps approaching a balanced
(sustainability) online communication system.
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Abstract: The analysis of industrial energy usage indicates
that low temperature processes (20 = 200 °C) are common in
nearly all industrial sectors. In principle there is the
potential to use solar thermal energy in these lower
temperature processes thus reducing the environmental
impact from burning fossil fuels.

Some industrial sectors such as food, chemistry, plastic
processing, textile industry, building materials industry and
business establishments can be identified as potential sectors
for the application of solar energy heat processes. Using the
model of an Austrian dairy plant, this research investigates
the potential for, and the economic viability of, using solar
energy heat processes in industry. When assessing the
(economic) feasibility of solar thermal energy the
investigation of these industries’ energy systems has to focus
on an integrated analysis of cooling and heating demands
and take into account competing technologies. Amongst
these are heat integration, cogeneration, new technologies
and heat pumps. Pinch analysis has been used to investigate
industrial energy systems and heat integration possibilities
and has proved to be a viable tool.

I. INTRODUCTION

The use of solar thermal energy in commercial and
industrial applications is currently insignificant compared
to the use in swimming pools and the household sector.
Most solar applications for industrial processes have been
on a relatively small scale and are mostly experimental in
nature. Only a few large systems are in use worldwide.

In many industrialized countries, including those with
moderate climates, the use of solar energy in thermal
plants is a promising CO, —free alternative to fossil fuels.

II. POTENTIAL

The investigation was started with an Austrian
potential study [1] (PROMISE — production with solar
energy) in the framework of the Austrian Reserrach
initiative “Fabrik der Zukunft” (Factory of Tomorrow —
www.fabrikderzukunft.at) in order to identify the demand
for heat in low and medium temperature processes in
producing companies that could be covered by solar
thermal plants. The results of this potential study were
compared with similar studies in other European
countries and showed a big potential for the solar thermal
application in certain industry sectors. The most
promising industries are food and beverage industry,
textile industry, chemical industry and production of
plastic goods.

III. METHODOLOGY

The methodology used for the energy auditing of
industrial plants is a 7 step-procedure. The procedure
includes:

—_—

basic information acquisition for the industrial plant,

detailed information acquisition and processing of

the data,

analysis of the data,

elaboration of energy saving proposals,

data analysis of the modified system,

energetic and economic evaluation and

selection of final proposal and detailed design.
Tools have been developed in some of these steps to
assist the work of solar experts with little knowledge of
process technologies.

L

Novew

IV. CASESTUDY

The potential for using solar thermal energy in an
Austrian dairy was examined, which produces different
kinds of cheese. All necessary data had been collected to
make a first calculation of the overall energy demand of
the company. Energy balance calculations were made for
the whole plant and, with the detailed knowledge of the
energy streams, a pinch analysis was made for the
system. Considering the possibilities in this company, a
heat exchanger network was proposed as a viable
solution. Two different options for the integration of solar
thermal energy into this production line were calculated.
Finally, a dynamic calculation of profitability was done.

V. CONCLUSION

The use of solar thermal energy for industrial processes is
at its inception. There is still a lot of work to do in
optimizing implementation and in researching better
design methods. First case studies show that the use of
solar thermal energy in industrial processes is possible
and turns out to be economic in combination with
efficiency measures. More applications will be
discovered in the near future.

A further extension of solar energy systems for industrial
applications depends in large part on the commitment of
energy consultants and in-house technicians. This
necessitates more consulting and market development.
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Abstract: This paper proposes a methodology for
changing the institutional water consumption patterns
involving technical improvements, behavioral changes, and
economic instruments. Its effectiveness is to be tested in the
case study.
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I. INTRODUCTION

The unsustainable world-wide consumption patterns
have received a great attention in recent years. According
to the Agenda 21 and its chapter 4, global environmental
degradation is a result of unsustainable consumption
patterns. A shift towards sustainable consumption
requires change of lifestyles and different thinking
patterns, technology etc.

To our knowledge, not much attention has been paid to
the institutional consumption, especially universities as
the institutions with the mission of making a worthwhile
and significant contribution to sustainable development
through research and education. Universities should not
only promote sustainable consumption, but also put this
concept into their practice.

Our paper proposes the methodology for changing the
water consumption patterns at public institutions like
universities, in order to make them more sustainable.

Il. METHODOLOGY FOR CHANGING THE
WATER CONSUMPTION PATTERNS

The methodology involves several steps that could be
taken to change the water consumption patterns,
including (1) analyzing water consumption practices at
universities across the world in order to identify best
practices, (2) defining adequate indicators, (3) analyzing
institutional water consumption, (4) benchmarking
consumption to other comparable institutions, (5)
forecasting water consumption based on technical
improvements, (6) analyzing consumers needs, values,
attitudes, (7) introducing tools for behavioral changes,
and (8) analyzing influences of economic instruments.

The main idea of methodology lies in implementation
of the three most important components:

A. Technical improvements

Technical improvements could significantly contribute
to the reduction of water consumption. Such changes
include rainwater collection, toilets with fixed cycle
flushing valve, sensors taps, and can reduce the water
consumption without user’s contributions.

B. Behavioral changes

The long-term consumption changes address the
behavioral changes of consumers. The emphasis should
be given to changing the patterns, including values,

attitudes, lifestyle. Several actions could be taken. For
instance, university has a great opportunity of promoting
sustainable consumption and awareness rising, in order to
achieve better understanding. Special attention should be
given to the consumer’s information tools, using friendly
and efficient monitoring and reporting mechanisms. Also,
opportunity should be given to all stakeholders to
actively participate in changing reforms.

C. Economic instruments

National or local authorities could put pressure on
public institutions to consider the sustainable
consumption by economic instruments (polluter pays,
user pays, ...).

I11. CASESTUDY

Department of Chemistry and Chemical Engineering at
the University of Maribor, Slovenia is serving as a case-
study public institution to test effectiveness of the
proposed methodology.

Volume flow-rate of water on a monthly basis between
2000 and 2005 was investigated. Several actions and
information tools based on technical improvements, and
behavioral changes are to be investigated. Additionally,
an influence of economic tools and its relation to the
water consumption patterns are to be analyzed and
discussed.

IV. CONCLUSIONS

Major changes in technology and behavior, as well as
improvement of economic instruments are needed to
achieve sustainable water consumption. It is a long-term
process, demanding the civil society to take action in
order to reverse the unsustainable trends in water
consumption. The aims are not only minimizing
depletion, reduction pollution, but also achieving the cost
savings and better quality of life.

Such sustainable water consumption actions could
encourage the sustainable use of other resources and
materials, and contribute to the establishment of a
sustainable society.
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Abstract:

The main environmental concern in the textile industry is
about the amount of water discharged and the chemical load
it carries. The total quantity of chemicals used in textile
mills varies from 10% to over 100% of the weight of the
cloth produced. Many chemicals currently used in the
textile industry affect the amount and the type of waste
produced and their influence the aquatic life of the
receiving stream. One of the critical steps in pollution
prevention studies is auditing the use of chemicals and
making the necessary chemical substitutions. Chemical
substitution simply means the replacement and/or reduction
of hazardous chemicals in products and processes with less-
or non-hazardous ones. This study has been conducted on
one of the major textile factories in Turkey with a capacity
of 20,000 tons of denim fabric per year. The factory was
visited and existing environmental inefficiencies due to the
chemical usage was identified. During this site visit
Dyeing, Sizing, De-sizing and Finishing processes were
determined as the main processes generating pollution due
to the chemical usage. In addition to this site visit,
alternative chemicals for these processes have been
researched in literature. Integrated Pollution Prevention and
Control (IPPC) Reference Document on Best Available
Techniques (BAT) for the Textiles Industry was accepted
as main reference document. Pollution prevention studies
and case studies on wet processing textile sector have also
been examined. According to information gathered from
the literature search, alternative chemicals which may be
used for substitution were identified. Furthermore, cost
estimation will also be conducted for possible chemical
substitutions to calculate the payback period of the
opportunities. Finally, the applicability of the new
chemicals will be tested at a pilot scale in the factory to
decide whether they are feasible, or not.

Keywords: textile industry, pollution prevention,
chemical substitution
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Abstract: High salt contamination of tannery
effluents, caused by dissolved curing salts, is a stringent
problem especially in countries with scarce water
resources. In an EU — project, the substitution of salt by
neutralized alkali silicates was developed. In addition, the
impact of Wasserglass — application on auxiliary
exhaustion during leather production was studied.

Keywords: Leather production / Salt reduction
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I. INTRODUCTION

Leather production, i.e. the conversion of raw hides
and skins into stable leather, is highly water
consuming. While for the removal of most of
pollutants from tannery effluents feasible treatment
procedures have been developed and implemented,
for problems with dissolved neutral salts, mainly
NaCl, no feasible procedures are available so far.

In an European funded international R&D — project
the substitution of common curing salt (NaCl) by
neutralized alkali silicates has been developed. In
addition, the impact of alkali silicate application in
various tannery processes was studied.

[I. CURING

For hides and skins, the application of powdered
neutral alkali silicates as well as the penetration of
hides and skins with alkali silicate solutions
(“Wasserglass”), followed by neutralization, led to
strong de-watering and  excellent  curing
(preservation) results.

After re-hydration, the so cured hides and skins
could be converted into high-quality leather without
significant changes of technology. Soaking liquors
(effluents from re-hydration and cleaning) showed a
nearly complete salt elimination (> 95 %).
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Figure: Comparison of effluent parameter

Ill. LEATHER TECHNOLOGY

Wasserglass was applied in various stages of
leather production. It could be shown that
Wasserglass can substitute lime (Ca(OH)y)
completely for unhairing, whereat the resulting pelts
(unhaired and opened-up hides and skins) were of
better cleanness and could be split with higher
accuracy.

An additional Wasserglass — penetration of the pelts
with subsequent neutralization (prior to tannage) led
to improved exhaustion of subsequently applied
auxiliaries. It could be proved that by this measure
saving of tannins and dyes up to 20 % are possible
without negative impact to the leather quality.

[ll. IRRIGATION WITH EFFLUENTS

By accident, it was found that silicate — containing
liquors showed positive impact on crop vyields in
comparison with water, when applied for irrigation.

IV. ANALYTICAL INVESTIGATION

By combined NMR and SEM/EDX - analyses, it
was tried to find an explanation for the impact of
silicate treatment to tannery processes.

V. CONCLUSION

In this R&D — project it could be shown that silicates
can be applied in various stages of leather
production with positive environmental effects. It can
be expected that silicate — application will not
increase leather production costs significantly.
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Abstract: In Romania, about 450000 inhabitants (2% of
total population) have no access to electricity, because they
live in insulated areas, most of them in Danube Delta and in
the Apuseni Mountains. The purpose of this paper is to
enhance the possibilities of energy hybrid systems use in
order to satisfy their energy demand.

Keywords:  hybrid energy
renewables, insulated areas

system, cogeneration,

I. INTRODUCTION

UNPD has created the HDI (Human Development
Index), a composite index taking into account of several
national values (life expectation, education rate, GDP,
etc.) which is related to the energy end-use, as may be
seen in figure 1 [1]. Until 1000 kgep/inh., it is a strong
influence of the energy end-use on the HDI. This value
represents the border between the developed Countries
end those in transition to this status. The lack of energy
could bring serious disturbance of the people’s life.

HD1 - Human Development Index
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Energy End-Use [kgep/inhahitant]
Figure 1: HDI versus energy end-use

II. HYBRID SYSTEM: CHP & RENEWABLES

According to the EU policies [2], the DG
(Decentralized Generation) represents a target for all
members.

Electricity & Gas Directives

Legislation on energy use in

Renewables Directive
buildings

National regulatory systems

Legislation on
energy taxation

RES-E
Legislation relating
to emissions -
reductions DG= &
CHP

EU & national waste policies

. Proposed CHP Directive
Environmental

policies National regulatary systems

Energy efficiency policies

Figure 2: The DG concept

Figure 2 shows the ways of twinning between CHP
(Combined Heat and Power) and renewables in the DG
concept.

We propose the practical use of this concept as a
solution for the lack of energy (especially electricity) of
the people living in the insulated areas in our Country.

III. CASE STUDY

An insulated settlement with 30 houses and 100
inhabitants has been considered. For each family, the
average energy demand is: P=2,4 kW and Q=14 kWy,.
The chosen supplying subsystems are:

A. CHP subsystem (in operation more than 5000 h/y)

The CHP subsystem is a gas microturbine (P=80 kW,
and Q=420 kW) with an average effective efficiency
Nea=86 % (Me=12,64 %, Nx=66,29 %). The requested fuel
power is Pg= 572 kW, meaning 228 Nm’/h of biogas or
514 Nm’/h gas resulted from biomass gasification. The
first option requires the existence of a farm with 420000
chicken/21000 pigs/3900 cows, that means that the area is
no more insulated. The other option is based on a
gasification reactor needing 16 biomass tones per day.

B. Renewable subsystem

This subsystem is composed of:
* 1 wind turbine P=100 kW, (max. 4000 h/y)
* 1 biomass gasification reactor (5000 h/y)
* 30 systems for domestic hot water (4000 h/y)

IV. CONCLUSION

The estimated total investment cost is about 675000 €,
representing 22500 €/family. In Romania, the minimal
wage is less than 95 €/month. A such investment cost is
unaffordable for the interested people.

In the extended paper we will present a detailed
economic calculus which will reveal the energy cost (both
P and Q), the possible financing sources and a
comparative analysis with another CHP option (internal
combustion engine)
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Abstract:

The objective of making economic growth compatible
with the need to safeguard the environment requires the
support of a wide range of information such as: knowledge
(in physical terms) of the quantity of natural resources
available; measurement (in physical terms) of the effects of
economic activities on the availability of natural resources
and the quality of the environment; knowledge of the scale
of the financial flows relating to the environment
(expenditure incurred for environmental protection
expenditure; expenditure incurred to prevent or repair
harmful effects on human life resulting from depletion of
natural resources and environmental degradation; the
economic burden and the effectiveness of economic
instruments like environmental taxes or the application of
principles such as “the polluter pays”; etc.). For many of the
types of this information there is as yet no current output of
statistics available internationally.

SERIEE (European System for the Collection of
Information on the Environment) is the first accounting
instrument developed by Eurostat in response to the
requirements of sustainable development. The distinction
among the various fields of interest in SERIEE is given by
arranging the system into a number of modules. One of the
principal fields of interest is the satellite account of
expenditure for protection of the environment, known as
EPEA (Environmental Protection Expenditure Account).

The EPEA in particular is the satellite account of
expenditure for protection of the environment: it is
therefore configured as an accounting system to record and
represent data on the economic activities and monetary
transactions of the various institutional sectors of the
economy for the purpose of protecting the environment.

The paper presents results of survey conducted in some
countries in European Union — Austria, Germany, France,
Denmark, The Netherlands and Poland. The EPEA Tables
and analysis of environmental protection expenditures
account elements: production of environmental services,
expenditure and financing for environmental protection are
also shown.

Main contest of the paper: 1. Introduction 2. Environmental
Protection Expenditure Account (EPEA) 3. Presentation of
survey 4. Comparison of EPEA elements in European
countries 5. Conclusions.
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This work shows the potential economic sustainable
development for rural areas for green companies. We
consider green companies as the companies in the
touristic, building, services, handcraft, agri — food
field for which the production of goods and services
could have an environmental impact along the
production process from cradle to grave.

These companies,causing of their production, are
strongly linked with territory: the competitive growth
either companies than territory is linked to the
valorisation of environmental quality of companies
could be pursued trough methods and tools of
environmental management such as the Chart of
Quality and Discipliner, two of the whole system of
environmental management we have individuated in
the research in the experience of Regional Centre of
Competence Benecon. These innovative
environmental management tools applied in territorial
fragile systems add to the traditional goals of the
companies (revenue, new sources of competitive
advantage, employment) a new goal dealing with the
ecoeffectiveness and, in a long period, the production
of ecovalue as new opportunity of business for green
companies.

In this work we show the experience of research in
Regional Centre of Competence Benecon in which
we have individuated a global model of
environmental management of green companies
localised in a rural area of Italy (Cilento).

This model comprehends new tools such as the
mentioned Chart of Quality and Discipliner but also a
software for the evaluation of environmental
performance, a system of certification of quality with
an environmental brand, the routes of environmental
quality or other tools of environmental
communication.

This model could be exported in homogeneous
territorial contexts and applied when we have green
companies and environmental contexts such as rural
areas or protected areas to confirm that a green

company gives an immaterial value to the natural,
environmental and cultural resources in the
production process.
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Abstract: This case study addresses decision analysis and
selection of a public private partnership vehicle for creating
public value, selection of a discount rate for a decision
support system in multiple goal managerial problems and
pricing marginal costs of externalities avoided by solar
electric power production. Keywords: Externalities;
discount rates; public value; public private partnerships.

1. INTRODUCTION

U. S. Department of State management policy regarding
energy projects at US diplomatic facilities requires a
"business case" investment appraisal demonstrating a
simple payback analysis (ROl in uninflated dollars) will
fully finance a project in ten years or less. Budgets
allocating scarce resources compel this business case
investment approach. For a project to be approved,
management accounting for externalities, environmental,
social and sustainability benefits and costs must be
quantified in a business case investment appraisal. This
case study addresses administrative decision analysis
and selection of the discount rate for decision support
systems in a multiple-goal managerial problem.

11. BACKGROUND

The simple payback investment appraisal for the
PhotoVoltaic (PV) Project at U.S. Mission to the United
Nations, Geneva, resulted in the first Building Integrated
PhotoVoltaic (BIPV) project implemented at a U.S.
diplomatic post. On a sunny day the PhotoVoltaic
system installed at the U.S. Mission delivers a peak
power of 118 kilo Watts. It is the largest U.S. civilian
solar electric project overseas. In this case, the power
generated by the system is fed directly into Geneva's
electric power grid. The PV array provides enough
energy, on a yearly basis, to power 37 average
households. The investment appraisal for this project
was based on a Public Private Partnership that
demonstrated a business case for payback in less than
ten years. The outcome of this calculation militated for
finance and construction of the PhotoVoltaic Project at
the U.S. Mission. This partnership brought together the
U.S. Mission and Department of State Overseas
Buildings Operations; and a joint venture of Services
Industriels de Geneva (SIG), Geneva's electric utility
and Service Cantonal de I'Energie (ScanE) of the City
and County of Geneva. The case study examines the
Utility and Canton pricing marginal costs of externalities
avoided by solar electric power production.

111. CONCLUSIONS

In the partnership arrangement, SIG and ScanE provide
an accounting for direct and indirect benefits, quantify
externalities of electric power production, and assign
value for environmental, social and sustainability
outputs. This worth is incorporated and accounted for in
the Department of State business case investment
appraisal in the form of a one-time grant from ScanE and
ongoing credits to the US Mission from SIG for
PhotoVoltaic power generated. The case study examines
public private partnership vehicle for “balanced
scorecard” creating public value.

Given uncertainties of future costs and benefits, a simple
payback (zero discount rate) calculation is appropriate
for management decision analysis in selecting projects.
Direct benefits to the US Mission presented in the
business case investment appraisal include: net metering
revenue payments from SIG for the PhotoVoltaic power
generated; a direct grant from ScanE for sustainable
design; a reduction in building heat gain, lowering air
conditioning electric power; extended building life by
protecting concrete fagade with solar panels; and a new
solar roof providing additional usable space within the
Mission.

Public private partnerships provide balanced scorecard
integrating value, capacity, and support to provide public
value. Indirect benefits to the US Mission included:
promoting expanded use of solar and other renewable
energy sources; enhancing the appearance of the U.S.
Mission Building with bold crystalline blue panels that
harvest electrical energy; and providing a unique
continuing public diplomacy opportunity that showcase
energy technologies. This project demonstrates
international cooperation on green energy in a unique,
highly visible diplomatic venue, Geneva, which hosts
hundreds of international meetings annually.

The US State Department Public Private Partnership
with SIG and ScanE makes a significant contribution to
the Utility’s and Canton’s goals for promotion of
institutional arrangements and the practice of sustainable
development. ScanE goals are implemented in close
cooperation with SIG through an ambitious green-power
rebate tariff for solar electric power fed to the grid.
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I. INTRODUCTION

Since 2004 the University of Udine (Italy) and the
Italian Association WWEF for Nature onlus have
collaborated in order to establish an environmental
accounting model for the Miramare Natural Marine
Reserve (Trieste, Italy) (MNMR). The implementation of
the model for the environmental accounting highlighted
some evidence. First of all, environmental accounting
introduces a scale difficulty. Namea (ISTAT) and Epea
(EUROSTAT) models are effective on a macro scale, but
are unapplyable to micro scale, for example in the case of
natural areas. Property account of natural resources goes
beyond the first limit, but introduces the second
restriction: the implementation of physical unit measure
instead of monetary unit measure. Finally we define the
third limit, that is accounting environmental costs but not
environmental benefits. Without environmental benefits,
environmental accounting system takes into account the
effects of the resources consumed but not the resources
produced by ecosystems.

II. METHODOLOGY AND RESULTS

Departing from the three limits (scale, unit measure and
cost but not benefit) we developed a environmental
accounting model that took into account both consumed
and produced resources in the MNMR. The model aimed
to integrate economic (cost and revenue) with
environmental accounting, that reflect not only
environmental cost but also “environmental revenue”,
that is environmental benefit. The difference between
costs and benefits, both economic and environmental,
assessed the value produced or consumed by the MMR.
The model is indicated as “flow budget” (Fig.1) [1]. The
study analysed two of the four flows: biosphere-
technosphere, which assessed environmental benefits and
economic revenue; technosphere-biosphere, which
assessed environmental and economic costs. Flows from
biosphere to technosphere are the ecosystem functions
[2]. Economic valuation of the MNMR ecosystem
functions assessed environmental benefits. The
technosphere-biosphere template describes how humane
activities consume natural resources and reports the
monetary valuation. Consumes are derived from the
initial environmental review (Emas implemented by
MNMR), then converted in CO2 emissions and finally
CO2 emissions in monetary unit through carbon tax.
Integrating economic and environmental figures in a
same framework imposed the reclassification of
economic costs and revenues.
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Figure 1: Budget flows
At the micro level (natural areas environmental

accountability) human activities are divided in sectors. In
particular sectors are labelled with the management scope
of the MNMR. In order to reclassify economic cost and
revenues we applied the Long Term Financial Plan
(LTFP) model [3]. Valuing and reclassifying as
described, we tried to assess the natural heritage
produced or consumed by the MNMR. In this case we
assessed that the MNMR produces net benefit estimated
in € 498.722,76 per year.

III. CONCLUSION

From a methodological point of view the model seems to
give a solution to the three limits (scale, unit measure and
cost but not benefit). From an analytical point of view,
the MNMR environmental accounting shows net benefits
of €499.000. This means that: natural resources
management in MNMR produces heritage and applies
sustainable development, conservation and valorisation
policies; net benefits covers 68% of the public
investments. Finally, we feel that more research should
be done in order to investigate the difficulties
(assessment procedures not completed and data lacks)
connected with the model implementation.
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Wildlife is an environmental asset. However, the
concept of accounting for wildlife in financial
statements is questioned, and various arguments
have been used not to account for it. For
example, fauna moves from place to place which
complicates counting, the cost of counting
wildlife is expensive, monitoring, measuring and
managing of accounting values does not add
value and parks manage wildlife for conservation
purposes and not to generate profits.

The focus of the international accounting
standards is shifting more and more towards fair
value accounting. Fair value accounting relies on
one of the main principles of accounting, namely
estimation. Estimation involves judgements
based on the latest available, reliable
information. The same degree of estimation must
be exercised to account for wildlife, and
uncertainties, such as wildlife numbers and
values are recognised by the disclosure of their
nature and extent and by exercising prudence in
the preparation of financial statements.

Financial statements are prepared on an annual
basis to indicate the financial position of an
entity and to hold management accountable.
Financial accountability is the requirement for
management to report to the shareholders or
government on the deployment of funds and
resources entrusted to that party, through
independently audited financial statements.
Meaningful accountability requires timely,
understandable, reliable and relevant financial
information. Transparent financial reporting is a
prerequisite for a well functioning market
economy, and financial accountability is an
indispensable management tool, providing
essential information for the effective monitoring
and controlling of resources. Managing and
safeguarding wildlife forms part of this financial
accountability.

This paper will focus on the following issues
with regard to accounting for wildlife by public
sector entities in South Africa:

1. Providing a comparison of the current
status of accounting for wildlife
2. An overview of both financial and

environmental legislation and its impact
on managing assets

3. International accounting standard 41 —
Agriculture and its relevance to the
recognition of wildlife

4. Counting  techniques available to
measure wildlife numbers
5. Determining monetary values to use a

part of measuring the value of wildlife
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Abstract: A good balance between collective and
individual targets is a central determinant factor for the
long term stability of co-operations. In the course of a
cooperation collective targets should therefore have an
effect “from the collective level back to the individual
targets” reflecting themselves in the target systems of the
respective network actors [1].

Thus in the first step of a research project financed by the
Austrian Ministry of Innovation and Technology a strategic
frame with the Balanced Scorecard on the level of the
administration for an existing network (ECOPROFIT
Graz), considering all relevant stakeholders, has been
developed. Due to this common definition of well-balanced
macro-objectives on a municipal level an innovative
orientation frame for all the actors of the network has been
generated.

In a second step it was examined how the individual targets
of the ECOPROFIT companies can contribute to the
overall objectives of the municipality. Therefore the
management instrument “Balanced Scorecard” was
further developed [2] and implemented in seven companies.

Keywords: Balanced Scorecard, Sustainable

Development, Network, ECOPROFIT

MAIN CONTENTS OF THE PAPER

A policy of sustainability has to focus on the setting of
fixed objectives, even though the way for achieving these
objectives should be left open to de-centralised actors.
Particularly in networks with the aim of a sustainable
development the Sustainability Balanced Scorecard on a
macro level (e.g. municipality) can have a strong
orientation function for the single actors of the network
(e.g. companies). With the Sustainability Balanced
Scorecard the sustainability strategy of a network
becomes transparent and examinable through the
“translation” into objectives, measures and indicators.

For the formulation of objectives and indicators by
using the SBSC, a method has been developed which
today can be seen as an important support tool for the
ECOPROFIT network. Thanks to the SBSC-method the
participation and active involvement of the top
management as well as of the employees during the
implementation process of the SBSC has been reached by
100%. The participation of the enterprises’ management
has again underlined the importance of this tool as to
date - in the long years of ECOPROFIT - it has never
happened that the managers really make time to
participate in the ECOPROFIT network [3]. Seven
enterprises (Distillery Franz Bauer, DI Franz Robier
construction and building company, Anodising company

A. Heuberger GmbH, Gardener Herneth GmbH, Haase
GmbH, Okoservice - Eco-services Company, and
Sanatorium Hansa GmbH) have participated in the
implementation process showing a big commitment.

Today it can also be stated that the Sustainability
Balanced Scorecard is an instrument suited for the
development of network related goals in general and
especially suited for the controlling of the ECOPROFIT
Graz network: An “ideal and visionary SBSC for the
Ecoprofit network has been developed” (statement by
the department of environmental protection). The SBSC
of the environmental agency of Graz reflects all interests
and central wishes for a visionary strategical
development of the ECOPROFIT network. ECOPROFIT
basically aims at creating a win-win Situation for
companies and the environment through continuous
improvement adapting the Cleaner Production approach

A comparison between the collective objectives of the
network and the company specific sustainable objectives
from the generated Sustainability Balanced Sorecards
provided the starting point for a corresponding feedback
process. In this feedback process all stakeholders of the
ECOPROFIT network were brought together. In the
course of a discussion about the relation between
municipal and company specific objectives conflicts and
complementarities of the objectives have been revealed.
Thus the understanding of the wishes of the different
actors in the implementation of a sustainable
development as well as mutual awareness for problems
has been fostered.

Finally a dynamic process both on the level of the
local administration as well as on the level of enterprises
was initiated through the generated feedback loops. This
process will accelerate the continuous adjustment to the
requirements of a sustainable development.

The results and implications of the whole process of
alignment should be presented in a paper.
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Abstract: Environmental efficiency indicators are a cross
of relative and indexed indicators, and they can be used in
measuring the environmental efficiency of companies
operations. An example of such indicators is the materials
efficiency indicator. Environmental efficiency indicatorsare
a type of Operational Performance Indicators (OPIs), and
their advantages become highlighted especially in
companies with diversified or ambiguous units of
production. The research has been conducted as a case
study in Skanska Oy, a Finnish construction company.

Keywords: Environmental efficiency  indicators,
Environmental indicators, Environmental management.

[. INTRODUCTION

Literature on environmental indicators presents
numerous indicator types for measuring the operational
performance of an organization. Oftentimes, a great deal
of emphasis is placed on absolute, relative and indexed
indicators [1]-[3]. However, these indicator types
inadequately convey the environmental performance of a
company whose production rate fluctuates over time and
is ambiguous to measure in physical units. Construction
companies are an example of organizations that often
match that description.

The environmental efficiency indicators provide an
indicator type that is particularly suitable for such
organizations but has received relatively little attention in
the literature concerning environmental indicators and
environmental management. In environmenta efficiency
indicators, a theoretical or desirable quantity of an input
or an output is divided by the realized quantity of that
input or output. Environmental efficiency indicators are
expressed in percents (%) with 100 % the best possible
value.

This article is a part of an ongoing research project
amed a developing environmental performance
indicators for a Finnish construction company Skanska
Oy. It istherefore conducted as a case study.

Il. DEFICIENCIESIN CONVENTIONAL INDICATORS

The most conventional indicator types in terms of
literature coverage are absolute, relative and indexed
indicators [1]-[3].

Absolute indicators, also known as direct indicators,
concern the absolute quantity of an organization's input
or output [1]. The indicator is suitable for assessing the
input's or output's environmental load and impact.
However, it does not reflect the environmental efficiency
of the organization, since the absolute value is tightly
linked with the rate of production.

Relative indicators generaly reflect the environmental
efficiency of an organization [1]. Problems arise,
however, when the denominator used in those indicators

does not accurately reflect the operations of the
organization. Thisisthe case in the construction industry,
where the physical inputs and outputs of a construction
project may be more affected by the characteristics of the
project than by its volume in brm? [4].

Indexed indicators are usually applied to benchmark an
organization's performance results to a given year or a
baseline [1]. Like absolute indicators, they tend to be
tightly linked with the rate of production, which makes
the assessment of an organization's environmental
efficiency problematic.

I1l. BENEFITSOF EFFICIENCY INDICATORS

Environmental efficiency indicators are a cross of
relative and indexed indicators. They share some of the
strengths of relative and indexed indicators but, what is
more, also rectify some of their inadequacies.

Environmental efficiency indicators are not concerned
with the organizations rate of production. As the
environmental efficiency indicators only deal with the
actual quantity of an input or an output and a desirable or
atheoretical quantity of that input or output, and because
they are expressed in percents, they can be effectively
utilized in projects of different types and sizes.
Furthermore, the indicators outcome is not automatically
affected by fluctuating production rates over time, so
they remain comparable from year to year.

V. CONCLUSION

Environmental efficiency indicators are applicable in
virtualy any industry. They are especially beneficia in
industries where absolute, relative and indexed indicators
fail to reflect the environmental efficiency of an
organization. An example of such an industry is the
construction industry.
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Abstract: The application of eco-efficiency has centred on
integrating environmental and life cycle cost considerations
into core business processes. To support this integration, a
variety of 'eco-efficiency'" tools and evaluation models have
been developed. The aim of this work was to analyze the
differencies between thirteen (13) common concepts and
indicators. The research was conducted as a case study
among furniture industry in Brazil.

The use of these concepts as well as indicators in the SMEs
was recorded. There exist basical differences between
analyzed concepts. SMEs did not use the mentioned
concepts, but use some of the suggested indicators.

Keywords: Evaluating eco-efficiency, eco-efficiency metrics
and indicators, environmental management system,
environmental reporting.

I. INTRODUCTION
World Business Council on Sustainable Development
(WBCSD) has since 1992 been developing a framework
for measuring eco-efficiency that can be used to measure
and report progress towards eco-efficiency in a consistent
approach. Companies can measure their eco-efficiency
performance because of many different reasons. Tracking
and documenting performance and progress, identifying
and prioritizing opportunities for improvement, product
development, identifying cost savings and other benefits
related to eco-efficiency and reporting to stakeholders
[1]-[4].
An eco-efficiency indicator is the ratio between an
environmental and a financial variable. It measures the
environmental performance of an enterprise with respect
to its financial performance. The problem with eco-
efficiency indicators is that there are no agreed rules or
standards for recognition, measurement and disclosure of
environmental information either within the same
industry or across industries. Most importantly, there are
no rules for consolidating environmental information for
an enterprise or a group of enterprises so that it can be
used together and in line with the enterprise”s financial
items [1].

Il. METHODOLOGY FOR THE STUDY OF
EVALUATING ECO-EFFICIENCY IN SMALL
AND MEDIUM SIZED ENTERPRISES

This study aimed at identifying inequalities between
thirteen (13) commonly used / described concepts and
indicators for evaluating eco-efficiency. Use of these
concepts and indicators in small and medium size
enterprises (SMEs) was also recorded. Possible reasons
for using or avoiding these concepts was also discussed.
The information was gathered by interviewing
environmental management responsibility personnel of
fifteen (15) SMEs and analyzing the questionnaires
returned by fifteen (15) SMEs. Questionnaires were sent
to fifty seven (57) companies of which 26% answered

and returned the questionnaire. Twenty seven (27)
interviews and questionnaires alltogether were analyzed.
The study was done among furniture industry in South
Brazil in 2005.

Il. RESULTS
Most of the concepts for evaluating eco-efficiency are
based more or less on life cycle assessment (LCA) or the
above mentioned WBCSD framework [1]-[4]. Despite
this there exist basical differences on the focus of them
and in what indicators they include.
None of the case companies (27) used any of the
mentioned concepts for evaluating eco-efficiency.
Despite this 41 % of the case companies used one or
more of the indicators suggested by WBCSD.

IV. CONCLUSION
The development and use of methods, concepts and
indicators for evaluating eco-efficiency has limitations
and challenges. In small and medium sized firms the
understanding of needs and benefits, which can be
achieved by using eco-efficiency concepts and indicators,
is not clear. Especially for SMEs it is not selfclear which
method would be best in their firm and business field.
This probably complicates the use of these methods.
The activities of individual companies and the inclusion
of upstream and downstream aspects can dramatically
alter the information. It is also difficult to find the
connection between environmental and economic
parameters which have functional value.
This study is a part of a doctoral work on incorporating
eco-efficiency in business strategy. The key issue is how
SMEs could adopt eco-efficiency practises.
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Abstract: A Research-Project on Ecodesign-Products
brought some key-findings on ecoefficiency: 1. The concept
of ecoefficiency needs to be enlarged, 2. Conventional
products also have an inherent potential of ecoeffiency,
3. Logistic-strategies and other product-related services are
needed to exploit this potential for both — ecodesigned and
conventional designed products. Based on these findings the
arising question is, if and how the concept of EEP can be
considered within the Environmental Accounting Models
and thus will be helpful to develop an Integrated Product
Policy of all partners within a Supply Chain Network.

Keywords: Ecodesign, Ecoefficiency-Potential, Integrated
Product Policy, Product-Service-Systems

I. INTRODUCTION

From 1993 until 2001 the ECODESIGN-competition
(ecodesign understood as design for environment) was
arranged five times by three Austrian Federal Ministeries.
In 2001 the European Commission has published the
concept of an Integrated Product Policy as a greenbook to
start a discussion process. To profit from the experiences
the Federal Ministery of Economics and Labour asked us
to evaluate the ECODESIGN-competition and clonclude
with advices the concept of Integrated Product Policy. [1]

II. THE METHOD

Out of the 69 winners resp. awarded solutions we
choosed six ecodesign-solutions for consumer products to
be analysed with regard to the following questions:

- Potential of Ecoefficiency: What is the ecological

potential compared to conventional products?

- Realised Ecoefficiency: What has been the

ecological effect?

III. THE RESULTS

The main findings of this evaluation-project are:

- Material goods are not ecoefficient per se, but
have an inherent potential of ecoefficiency (EEP).
So not only ecodesign-products but also
conventional designed products imply an EEP.

- Ecodesign-solutions have to have a higher EEP
over the whole life-cycle than the conventional
products.

- Nevertheless, the EEP of ecodesign-solutions is
hardly better exploited, especially considering the
EEP in the utilization-phase.

- Asked about product-related services to activate
ecoefficient behavior of the consumers, the
interviewed winners point out, that those services
are too expensive considering the existing
frameworks. Offered product-related services have
rarely been asked by the consumer.

IV. CONSEQUENCES FOR THE CONCEPT OF
ENVIRONMENTAL ACCOUNTING

A. The term of Ecoefficiency

The term and definitions of ecoefficiency turned out not
to be sufficient for this project. Ecoefficiency can be
understood as a broad comprehensive performance model
...[2], without a definite target und thus more a kind of an
(abstract) principle [3]. As worked out, products generally
can not be ecoefficient per se. Therefore the concept of
ecoefficiency has to be enlarged by introducing the term
potential. The ecoefficiency-potential of a solution
contains the potential ecological advantages on each stage
of the product-life, which can be realized by
corresponding product-related services [4].

B. How to measure the EEP?

To judge a solution as ecoefficient two EEPs for each
stage of the life-cycle have to be accounted:

- the inherent EEP

- the realized EEP

The resulting question is, which kind of services are
necessary to realize the inherent EEP and how these can
be evaluated and integrated in the concept of
environmental accounting.

V. CONCLUSIONS/OUTLOOK

Considering the results of our project there is a need

- to adapt and enlarge an accounting model able to
measure the inherent and the realized EEP
especially focusing the utilisation-phase of a
product.

- to adapt concepts and frameworks in a way that a
company benefits from product-related services in
a economically way so that for example reuse- and

remanufacturing strategies [5] become more
competitive.
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Abstract:
The manual “Systemic indicators for sustainable
development”, developed by the RNS (Institut far

ressour censchonende und nachhaltige Systeme, TU-Graz)
and DENKSTATT in cooperation with 6 companies,
provides guidance in elaborating customized sustainability
indicators linking current interrelations with the
environment, corporate strategy and changing framework
conditions.
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I. INTRODUCTION

Management for sustainable development requires
suitable indicators for defining objectives and controlling
corporate development. Six leading Austrian companies
co-operated in a research project conducted by the RNS
(Institut fur ressourcenschonende und nachhaltige
Systeme, TU-Graz) and DENKSTATT. The resulting
manual “Systemic  indicators for  sustainable
development” supports organizations in elaborating
custommade indicators for sustainable development.

Il. BACKGROUND

During the last years, the Global Reporting Initiative
guidelines have become the main source of reference for
sustainability indicators and sustainability reporting. The
guidelines provide a list of economic, environmental and
social indicators that are considered relevant by typical
stakeholders and generally applicable for companies.

The manual developed by RNS and DENKSTATT
provides step by step guidance how to elaborate a
customized set of indicators. The indicators shall support
strategic decision taking processes with relevant
information for sustai nable development.

I1l. SIX COMPANIESTESTED THE GUIDELINES

Six Austrian companies from various backgrounds - such
as mining, paper, chemical industry, utilities or service
providers - participated in the pilot project. The first set of
tools and methods was tested with the participating
companies. Their practical experience, suggestions for
improvement and individual requirements were
incorporated into the later versions of the manual.

Different starting positions and particular framework
conditions of the participating companies — SMEs and
multinational  enterprises, producing and service
industries - put the manual, tools and methods to a hard
test. Three companies started the process of developing
sustainability indicators right from the beginning, the

others applied the guidelines in order to verify their
existing sets of indicators.

IV. RESULTS

The key concept used for deducting indicators is the
inter-relation between the organisation and its physical,
social and economic environment. Organizations are not
isolated, but interrelated with their environment.

The analysis starts with investigating current
interrelations and identifying the most important ones in
terms of corporate responsibility. Further analysis focuses
on future interrelations as a result of corporate objectives
and changes in the corporate environment. The systems
affected by the implementation of strategic objectives are
analysed with a systemic profile.

The major challenge in the analysis is to identify the
critical interrelations from the broad range of current and
future interrelations and to set priorities.

The second step gives guidance in deducting indicat