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1 INTRODUCTION

European Governments recognize the significance of coordinated sustainable actions,
however, efficient tools to measure sustainability in different regions are still lacking.
Therefore, it seems sensible to develop a framework for sustainability reporting (SR) in
regional municipalities and companies. The framework, which is introduced in this
presentation, considers the existing Global Reporting Initiative (GRI) indicators as an onset
for the design of sustainability reports [1], [2], [3]. The GRI guidelines organize SR based on
the “triple bottom line” i.e. they deliver indicators for ecological, economic and social
performances, but the interdependency of the indicators is not yet reflected methodologically.
The point of departure for an integrative framework for SR with help of a systems engineering
methodology (SEM) is thus fourfold: to define ecological, economic and social indicators and
routines that allow monitoring in progress and ex post assessment of actual achievements, to
harmonize different reporting practices, to adjust them to overarching national and
international goals and to allow a systematized comparison of the three pillars of
sustainability [4]. Measuring and improving performances is one way to come closer to the
accomplishment of long-term goals. It includes the need of a consensus on significant
variables usable to systematize data. A general measuring and reporting framework to meet
this need is still lacking in the EU, even if today many organizations move from traditional
environmental reporting schemes towards eco-efficiency reports and sustainability reporting,
see Fig. 1 for different reporting levels.
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Fig. 1: Reportlng at different levels
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2 SUSTAINABLE DEVELOPMENT IMPACT ON POLITICAL DECISION-MAKING

Already in 1992 The Earth Summit recognized the important role that indicators can play
in helping countries to make informed decisions concerning sustainable development [4]. This
recognition is articulated in Chapter 40 of Agenda 21 which calls on countries at the national
level, as well as international, governmental and non-governmental organizations to develop
and identify indicators of sustainable development that can provide a solid basis for decision-
making at all levels. Moreover, Agenda 21 specifically calls for the harmonization of efforts
to develop sustainable development indicators at the national, regional and global levels,
including the incorporation of a suitable set of these indicators in common, regularly updated
and widely accessible reports and databases. In a political context the indicator approach in
the project will help to:

1. Bring important sustainability issues to the political agenda in Europe.

2. Help to identify main trends in the target regions and organizations.

3. Better integrate environmental, economic and social concerns in the environmental

planning.

4. Facilitate the preparation and monitoring of plans related to national and international
standards.

5. State the concept of sustainable development in practical terms.

6. Make it possible for companies and municipalities to discuss, negotiate and adjust their
priorities, aspects and indicators to each other and thus to improve the overall
sustainability performance of a whole region.

7. Facilitate reporting to decision-makers and the general public.

Addressing needs for Sustainable Development requires an appropriate set of policies [5].
Usually, policy-makers translate their perception of needs into specifications for other
stakeholders via different types of legislation, from the EU-level to country-, county-,
community- and company level. In turn, the response of the stakeholders allows policy-
makers to formulate the most appropriate feedback. Moreover, the continuing interaction
between governmental, scientific, industrial and public stakeholders allows developing a
comprehensive policy vision, serving as further input to policy formulation. What is
indispensable, however, to keep the interaction going, is a harmonized communication tool to
evaluate and discuss sustainable strategies and progress. Sustainability strategies require the
development of tools applicable on municipal, regional, national and international levels.
Indicators provide a universal platform for political decision makers and technology
developers to estimate progress in Sustainable Development. This concerns also the sharing
of databases and statistics and the communicative interaction searching for consensus on how
to reach sustainability.

2 SUSTAINABLE DEVELOPMENT IMPACT ON BUSINESS

The World Business Council for Sustainable Development (WBCSD) [6] sees the
following three concepts as being the “pillars of Sustainable Development.”
- Corporate Social Responsibility.
- Economic growth.
- Ecological balance.

Corporate Social Responsibility (CSR) is one key to operationalize the strategic role of
business in contributing towards the Sustainable Development process. The CSR concept
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meets the necessity for an organization to act accordingly to demands from the stakeholders.
The UNEP Report: “Trust us”- the Global Reporters 2002 Survey of Corporate Sustainability
Reporting” emphasizes the following issues, which CSR ought to improve in the future:

1. Integration of environmental and social elements into management systems and strategy.

2. Indicators to measure performances.

3. Practical guidance on reporting and disclosure.

Assurance plays an increasingly important part in many societies where companies are
expected to be accountable, to perform responsibly and to report on their performance. SR has
increasingly an impact on a “true and fair” view of companies’ activities. Companies
voluntarily commission assurance engagements on their reports because they perceive that
benefits arise, both externally and internally. Users of the sustainability report are the obvious
external beneficiaries of assurance but a company itself may benefit through improved public
perception of its activities. Internal benefits arise where the assurance process promotes
improvements, such as in control and reporting systems.

3 THE INDICATOR FRAMEWORK: PERFORMANCE INDICATORS

The GRI Indicator Framework [2] organizes the performance indicators in accordance with

the following hierarchy:

o Category: The broad areas, or groupings, of economic, environmental, or social issues of
concern to stakeholders (e.g., human rights, direct economic impacts).

o Aspect: The general subsets of indicators that are related to a specific category. A given
category may have several aspects, which may be defined in terms of issues, impacts, or
affected stakeholder groups.

e Indicator: The specific measurements of an individual aspect that can be used to track
and demonstrate performance. These are often, but not always, quantitative. A given
aspect (e.g. water) may have several indicators (e.g., total water use, rate of water
recycling, discharges to water bodies). A pillar of the GRI framework is that aspects and
indicators derive from an extensive, multi-stakeholder consultative process.

GRI performance indicators are classified along the following lines:

e Core indicators (or general applicable indicators) are those relevant to most reporters;
and of interest to most stakeholders.

e Additional indicators (or business specific indicators) are viewed as leading practice in
economic, environmental, or social measurements, and in providing information of
interest to stakeholders who are particularly important to the reporting entity.

In addition to the sustainability indicators on economic, social and environmental aspects,

a fourth dimension of information is necessary: integrated performance. GRI has not
identified a standardized set of integrated performance indicators, but integrated measures are
categorized as:

e Systemic indicators that relate the activity of an organization to the larger economic,
environmental, and social systems of which it is a part. For example, an organisation
could describe its own performance in relation to the overall system.

e Cross-cutting indicators that directly relate two or more dimensions of economic,
environmental, and social performance as a ratio. Eco-efficiency indicators are may be
the best-known, see Fig. 1 for other cross-cutting indicators.
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The economic performance indicators used in eco-efficiency primarily focus on the
profitability of an organisation for the purpose of informing its management and shareholders.
The focus of economic performance measurement in sustainability reporting is on how the
economic status of the stakeholder changes as a consequence of the organisation’s activities
(direct impact) rather than on changes in the financial condition of the organisation itself
(indirect impact). Indirect impacts include externalities that create impacts on communities,
e.g. costs or benefits arising from a transaction that are not fully reflected in the monetary
amount of the transaction. A community can be considered as anything from a
neighbourhood, to a country, or even a community of interest such as a minority group within
a society. See Table 1 for the aspects under each category suggested by GRI. Under each
aspect GRI suggested a set of core indicators and additional indicators.

Table 1: Categories and aspects for economic, environmental and social performance
indicators [2].

Category Aspect

Direct Economic Impact Customer

Suppliers

Employees

Providers of capital

Public Sector

Environmental Materials

Energy

Water

Biodiversity

Emissions, effluents and waste

Suppliers

Products and services

Compliance

Transport

Overall

Labour Practices and Employment

Decent Work Labour / management relations

Health and Safety

Training and education

Diversity and opportunity

Human Rights Strategy and management

Non-discrimination

Freedom of association and collective bargaining

Child labour

Forced and compulsory labour

Disciplinary practices

Indigenous rights

Society Community

Bribery and corruption

Political contributions

Competition and pricing

Product Responsibility Customer health and safety

Products and services

Adpvertising

Respect for privacy

Economy

Environmental

Social




SCIENTIFIC PROCEEDINGS OF RIGA TECHNICAL UNIVERSITY
Series - Computer Science Boundary Field Problems and Computer Simulation - 45™ thematic issue
2003

4 QUANTITATIVE MEASURES FOR REPORTING

The challenge is to develop quantitative measurements for ecological, economic and social
development, and to communicate these with help of indicators. These are very useful for
companies and organisations when they want to follow up their own performance from one
year to another. However, to use the performance indicators for benchmarking between
different companies, one has to be sure that the figures they are presenting are given with the
same frame of references (or given within similar system boundaries). An indicator database
could be useful here, similarly a generic process model (GPM) that is able to deliver an
appropriate framework to harmonise indicators and reporting procedures and to measure
progress towards Sustainable Development for policy decision-making. Such a framework
will help organizations in European regions to perform sustainable development reporting
(SDR) and create a network among different actors across Europe.

Case-studies on how to use performance indicators between different organisations within
a community are performed several places, and the performance can be presented by means of
simple indicators as demonstrated by Fig. 2a and Fig. 2b [7], [8].
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Fig. 2a. Yearly energy use per m2 in the buildings owned by the community [7], [8]
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Fig. 2b: Total waste delivered from schools and other activities in the community [7], [8]
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Similarly, the use of cross-cutting indicators is demonstrated by Fig. 3. The measures
behind the figures are from the production company Olivin which is a producer of sand
products.
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Fig. 3. Eco-efficiency indicators expressed as sale value per ton climate gas emissions and
production volume per ton total waste [7], [8]

However, neither of these indicators are sustainability indicators for a region, they mainly
give information about the environmental performance of a company and for waste generation
and energy use in some community buildings.

5 THE SYSTEMS ENGINEERING METHODOLOGY AS A TOOL FOR
SUSTAINABILITY REPORTING

The systems engineering methodology (SEM) is a useful tool to meet the multifaceted
character of sustainability reporting in European Regions. Its advantage for the development
of indicators is to integrate the complexity of sustainability issues with the straightforward
way of measuring impacts via indicators into a synthesis. The SEM procedure consists of
different steps, which are directed either to the development of a product to perform a certain
function or to the development of an application to meet a particular need, namely the demand
for combined indicators, realized via the development of a indicator database and a
generalized reporting procedure for SR. The SEM steps can be used for achieving the
optimization of this performance for the regions.

These steps include:

e the initial definition of the goal;

e the requirements to reach it;

e measurements and evaluation to verify that the requirements are accomplished.

The first thing to do while starting using the SEM-methodology [9] is to describe the
system and the system boundaries; the system under study and the environment. A system
normally consists of subsystems and system elements structured in a hierarchical order. The
system may be a region in a country or a part of a municipality.

11
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Fig. 4: The systems engineering methodology (SEM) (modified after [9]).

1. Identify Needs for indicators

The first question considers the demand itself: What is needed? The examination concerns
an evaluation of the needs of organizations for indicators for technical, ecological, social,
political and economic reasons, and it is rooted in the need of having an information system
based on stakeholder need. This relates to the question: Why is it needed? It answers points to
the question: How may the need be satisfied? In case of the development of indicators and the
Sustainability Reporting of an organization the needs relate to their particular priorities for
reporting on sustainability, where the first rationale will be that the indicators and the SR
reflects the organizations’ performances in a sensible way.

2. Define the indicator requirements

The functional, operational and physical performance requirements for the system in which
the need takes place must be defined. All requirements relate to the need as well as to the
accomplishment of the systems purpose. The definition of performance requirements must be
assembled to each of the integrated parts of a system.

The functional requirements reflect the need relative to the system's ability to carry out
functions. A function refers to a specific operation within the system. The functional
requirements precise the question “what is needed” regarding needs of the stakeholders, the
de facto possibilities and the overarching goal. The latter concerns the organization’s ability
to report towards sustainable development.

Operational requirements consider actions during the operation of the system. The
operational concept includes information about distribution or arrangement, maintenance,

12
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purpose profiles as well as effectiveness requirements, all in a long term perspective. The
operational requirements comprise the organizations capacities and practices in reporting.
Making indicators of different organizations comparable might be considered as an
operational performance requirement.

Physical requirements are the physical conditions the system is exposed to, and it
suitability system for the environment. They refer to a specific bioregion, environment and
practices. These requirements answer the “how” question in the classification of the
stakeholders needs. If for example transport creates a particular problem for the local
environment, one physical performance requirement could be related to the behaviour of the
transport system. Indicators should reflect the variety of different environments and various
requirements.

3. Specify performance by means of indicators

When the requirements to a system are defined, the performance of the system and
subsystems should be specified by means of indicators. The measurements containing
reasonable criteria for the complete system and the subsystems will be selected. A functional
analysis related to subsystems, systems elements and to the integrated parts of the system
must be done. The functional analysis deduce requirements from the systems level (general
applicable or core indicators) to the subsystems (additional indicators), and as far down in the
hierarchical structure as necessary to identify the performance and hence the related
indicators.

4. Analyse and optimise the performance of the system

Based on the specified indicators of system performances, a representative arrangement of
indicator alternatives can be established. The “trade-offs” and negotiations among different
actors express communication and compromises between conflicting interests order to reach a
common agreement. This step covers activities like searching for a configuration, principles
and applications to meet specific circumstances and the selection between indicator
alternatives for being able to measure improved and optimized performance of the system.

The point is to select the best indicators possible for heterogeneous stakeholders. The use
of facts, information and good reasoning from interested parties is important for the
communicative part. To reach optimisation trade-offs have to fulfill one requirement
themselves: the groups must be able to establish measurement and evaluation criteria for their
particular satisfaction of the functional, operational and physical needs and requirements. In
the optimisation phase it is important to select indicators, taking the different criteria into
account, structure them to get the reporting for the region.

5. Design an indicator system and complete reporting

Based on a set of performance indicators that reflect optimization of the performance
according to expectations of SD of a region, an indicator database (IDA) can be designed. By
means of an IDA, a region/municipality may select the most appropriate set of indicators that
reflects the stakeholder’s needs. Reporting and use of performance indicators should be
completed.

6. Verify the indicator application and test the indicator use

At the end of this step the reporting system can be established as a standardized procedure
being sure that all kinds of interests have been taken into account. The information given by
means of the indicators can be tested according to the initial needs and requirements from the
stakeholders. It should be verified that the reporting system delivers the required information
and ensures that the region is improving according to overall requirements and future needs.

13
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6 SUMMARY AND FUTURE CHALLENGES

Sustainability Reporting is not regulated by the law and the number of reports and types of
measurement vary. Of special importance is to stress the WBCSD statement [6], which
emphasizes that: “Until now, reporting has been a voluntary undertaking with business in
control of what, how and when to report. In the future, more pressure from report users and
society is likely to influence the requirements for Sustainable Development reporting as has
happened with financial reporting. Yet, there is a delicate balance here between what is
realistic to expect companies to report on and what stakeholders want to see reported. That’s
why we have given this report the subtitle *Striking the balance’.”

The possibility to meet the increased need for information by understandable, interesting
and comprehensive SR and thereby make it possible to set off long-term improvements for
sustainability is an attractive alternative to conventional reporting on environmental indicators
[10], [11]. Before this alternative can be implemented it is, however, important to develop
methods and establish cases showing that this alternative is desirable. This includes the task to
involve the regions in Europe in developing an IDA that reflects the performance
improvements of sustainable regions, not only system elements like single companies or parts
of a municipality, organizations in using IDA and the GPM at a test level. To make the
reports compatible with higher level decision making structures both in the public and private
sector is an obligation, which can not be neglected. Future challenges lies on developing a
common set of performance indicators for European regions that reflects possible and
optimized improvement performance of those. This should be a coordinated effort among
different countries.
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Fet A.M., Keitsch M.M. Sustainability reporting in European regions.

Addressing needs for sustainable development requires an appropriate set of policies. Policy-makers translate
their perception of needs into different types of legislation. Indicators provide a universal platform for political
decision makers to estimate progress in sustainable development. This paper gives a brief overview of the Global
Reporting Initiative (GRI) as the framework for sustainability reporting (SR). It gives further an overview of the
indicator systems designed for SR based on the “triple bottom line”; ecological, economic and social
performances, and exemplifies this by means of a few case-results. However, indicators are very often selected
from one reporter’s point of view without harmonisation among different actors in larger system, e.g. in a
European region. To handle the variety and complexity in complex systems, the systems engineering
methodology (SEM) is introduced. The paper illustrated how this method can be used in the process of
identifying indicators, and further on how to use these for reporting purposes.

Fet A. M., Keitsch M. M. Lidzsvarotas attistibas zinosana Eiropas regionos.

Augosas vajadzibas lidzsvarotds attistibas jomd pieprasa attiecigu vadibas sistemu. Sadas vadibas raditdji
parveido savus prieksstatus par vajadzibam atskirigos likumdoSanas aktos. Indikatori veido universalu
platformu politisko lemumu pienéméjiem, lai novértétu progresu lidzsvarota attistiba. Sis raksts isi iepazistina ar
globalas zinosanas iniciativu ka bazi lidzsvarotibas zinoSanai. Ta turpina apskati par indikatoru sistemam,
kuras izmanto zinas par ekologiskam, ekonomiskam un socialam aktivitatéem.

Ka piemeéri doti dazi praktiski gadijumi. Tomer, indikatori biezi tiek izveléti no viena zinotdja viedokja,
nesaskanojot tos ar lielakas sistemas dalibniekiem, t.i., Eiropas regioniem. Lai darbotos ar komplicetam
sistemam, tiek izmantota inZeniersistemu metodologija. Raksts pardada, ka So metodologiju var izmantot
indikatoru izvelei un ka tos lietot zinosanai.

®@et A. M., Keiitiu M. M. Coo0meHusi c6aJJaHCHPOBAHHOTO Pa3BUTHS JJIsi pernoHoB EBpomnbl.

Pacmywue nysicovl  cOanancupoanno2o  pazgumusi mpeOyiom — HAIUNUS  COOMBEMCMBYIOWUX — CUCTEM
ynpasnenusi. Cozoamenu maxKux CUcmem Nepegoodsim C60U NPeOCMABNEHUs. O PA3TUYHBIX HYHCOAX 6 aKMbl
3akonooamenvcmea. MHOuKamopsl 06pazyiom YHUGEPCAIbHYIO NAAMGPOPMY Olsi NPUHUMAIOWUX NOTUMUYECKUe
peuenusi, 4mobvl OYeHUNb NPoO2pecc COANAHCUPOBAHHO20 PA3GUTNUSL.

Oma cmamvs Odaem Kpamkoe 3HAKOMCMEO C UHUYUAMUGOU 2N00ANTbHO20 CO0OWeHUss KaK OCHO80U OJisl
coobwenuti o coanancuposannocmu. Paccmampulealomes cucmemvl UHOHKAMOPOS, KOMOPblE UCHOTb3YIOM
ceedenusi U3 mpex oobnacmeu: 9KOIO2UA, DIKOHOMUKA, coyuanbHas obnacme. I[lpusedenvi Hexomopwvie
npakmuueckue cayyau. OOHAKO YACmMO UHOHKAMOPbL 8blOUPAIOMCS C MOYKU 3PEeHUs 0OHO20 asmopd, KOmopast
He CO2Naco8ana ¢ yiacmuuxamu bonee KpynHou cucmemsl, Hanpumep, pecuonamu Eeponsi. Ymobvl umems deno
C  CHOJCHLIMU CUCTHEMAMY, NPUMEHAeMCs Memooono2usi uHdiceHeprvlx cucmem. Ilokazano, wmo 3my
Memo0002UI0 MOJICHO UCHOAB308ANb KAK 018 8b100pa UHOUKAMOPO8, MAK 05 hOPMUPOBAHUsL COOOUeHUI.
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