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Abstract: There is rarely an optimal solution in sustainable development but most frequently a need to
build compromises between conflicting aspects such as economic, social and environmental ones and different
expectations of stakeholders. Moreover, information is rarely available and precise. This paper will focus on how to
use indicators to monitor sustainable development, integrating the information provided by many of them into a
complex general sustainability index. Having this general indicator is essential for decision makers as it is very
complicated to evaluate the performance of the organization based on multiple indicators. The objective of this
paper is to find mathematical algorithms for simplifying the decision-making process by offering an instrument for
the evaluation of the sustainability progress.
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1. Introduction

Sustainable Development (SD) within an Organization can be achieved by Corporate Social
Responsibility (CSR) [1]. CSR aims to find an equilibrium between economic, social and environmental
considerations. With all these considerations, the management of the Organization is becoming more and
more complex due to the increasing number of: (i) regulations to fulfil, (ii) other actors that are impacted
by the decisions of the Organization who must be consulted and (iii) indicators (parameters or criteria) to
follow.

Corporate sustainability is not just a buzzword—for many industry leaders and corporations, it
has become an invaluable tool for exploring ways to reduce costs, manage risks, create new products, and
drive fundamental internal changes in culture and structure. However, integrating sustainability thinking
and practice into organizational structure is not a trivial task and it requires a vision, commitment and
leadership. It also requires a systems approach with an appropriate management framework that enables
design, management and communication of corporate sustainability policies [19].

As it has been commonly stated in classical economic and management theories, firms need to
make profits in order to survive. However, management needs to adopt a viable posture in the face of a
variable environment. This new vision promoted by the SD principle has changed the way profit, costs
and risks are considered. Indeed, profit is not only financial quantification (e.g. euro), but also represents
social and environmental gains (e.g. more diversity within the organization and less pollution). The SD
principle needs a strong political engagement because of the constant need to seek equilibrium between
economic, environmental and social concerns that cannot be obtained without the implementation of a
participative governance model.

This paper will focus on how to use indicators to monitor sustainable development, integrating
the information provided by many of them into a complex general sustainability index. Having this
general indicator is essential for decision makers as it is very complicated to evaluate the performance of
the organization based on multiple indicators. The objective of this paper is to find mathematical
algorithms for simplifying the decision-making process by offering an instrument for the evaluation of the
sustainability progress.

To move from an ethical perspective of operation to an action, the SD principle requires methods
and tools to be implemented. Multi-criteria decision aid methodology can help practitioners to deal with
the expectations and perceptions of different actors with varied objectives to fulfil (economic, social and
environmental).

The integrative general sustainability index is based on mathematic algorithms and aggregation
procedures that have been developed [2] or adapted.
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2. Different levels of decision with the Sustainable Organization

Different actions can be taken at different levels of decision-making within the Organization.
Merad et al [1] suggest that these levels are differentiated according to: (i) the practical objectives that are
sought, (ii) the nature and the level of information/knowledge that is available and (iii) the potential

impacts:

. Strategic. At this level, action planning is the objective of decision-making. The decision
is a long term one (over 8 years) and is dominated by both political and regulatory
dimensions. The information is abundant but imprecise and difficult to sort and select at
this level.

. Tactical. At this level, the decisions are less influenced by political and regulatory

dimensions. The decision is a middle term decision (4 years). The decisions are under the
constraints and objectives within the Organization (social, technical and economic).

. Operational. At this level, decision-making refers to short-term goals achieved in less
than 1 year. The decisions made are more concrete involving technical information which
is often specialized, precise, and more specific than the higher levels.

For each level of decision, the SD principle makes the decision maker reach for an equilibrium
between economic, social and environmental concerns (risks/costs, benefits) [1]. The difficulty here is to
both (i) clarify what measures (actions) must be taken at each level of decision-making and (ii)
consolidate all the measures at each level in order to become a Sustainable Organization (SO).

Deciding / taking Prescribing
infrormed actions recommendations

Calculus — deploying
the algorithm

Defining the problem

Figure 1 The methodology of the proposed multi-criteria decision support tool.

A multi-criteria decision support tool is what | propose [3] as a solution to go beyond these limits.
The tool is based on a methodology that follows a two-step approach. The first step consists in ,,outlining
and structuring the problem”. To do so, it is necessary to identify and explicit the stakes, the constraints,
the actors and stakeholders concerned or affected by the SD problematic and then to choose the adequate
method according to the level and to the nature of information and knowledge. The second step is the
“implementation of a method”. This step consists in restructuring the available information according to
the method to be used and analyzing the results of the method in order to provide the adequate
recommendation to the decision-maker. These two steps are described in figure 1.

3. General principles of multi-criteria decision support methods

The great majority of support systems tend to structure the decisional aid process into three
principal phases: formulation of the problem, exploitation of the algorithm, and recommendations.
Formulating a decision-making problem consists in finding an adequate model for the decision-making
process. In a context where reality is represented by a multi-criteria form, this first phase consists of [1]:

. The identification of the actors, their value systems and the different significant points
that affect the decision making process which can vary in time.

. Defining the actions that are elements of decision-making.

. Identifying decision making situations or alternatives.
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. Defining a set of criteria or a set of indicators and modeling the consequences of actions

and drawing up criteria in order to compare the different actions with each other.

This phase is the most delicate one because the conclusions reached and the recommendations
provided depend on the way in which the SD principle is considered. The second phase is more
mathematical.

4. The need of an integrated sustainability indicator

The impact of industry on the environment and on the society can be determined in the “triple
bottom line,” which covers the three aspects of sustainability: economic performance, social
responsibility and the environmental impact. As presented in the previous chapters of this research, many
companies are addressing sustainable development and have different approaches in doing so. However,
the achievement of these objectives needs not only a re-think of practices in industry, but also the
instruments to monitor and measure the achievements that have been made in the transition process
towards sustainability.

Until recent, companies have been using just classical, standard financial indicators to assess their
business effectiveness, but considering the increased pressure and demand for sustainable practices,
sustainability reports have become a new trend in the corporate reporting [4].

The sustainable organization needs to take into account several aspects that have been synthetized
in performance indicators [5]. These indicators not only measure the economic performance, as they used
to do until recently, but also assess social responsibility and environmental performance. They are known
as sustainability indicators and translate sustainability issues into quantifiable measures with the ultimate
goal to address key sustainability concerns [6] and to provide information on how the company
contributes to sustainable development [7].

Dozens of indicators have been proposed for various aspects of the three components of
sustainability, but integrating them into more comprehensive indexes has been a challenge and involved
high mathematical skills, thus reducing their usage. Krajnc and Glavi¢ [8] present the efforts that have
been done in the development of composite indicators needed especially for comparison of economic,
social and environmental and/or sustainable progress of nations, mainly in a quantitative mean. They
summarize the indicators that have been applied in the mentioned fields, as follows:

. Environment: pilot environmental performance index [9], index of environmental
friendliness [10], eco-indicator 99 [11];

. Economy: internal market index [12], composite leading indicators [13], index of
sustainable and economic welfare [14];

. Society: human development index [15], overall health system attainment [16]; and

. Sustainability: Dow Jones sustainability index [17], index of balanced sustainable

development [18].

Considering the above presented, it is essential to find a general sustainability index that should
integrate the indicators presented in the model of the sustainable organization [19] and the others that
have not been included into the graphic model due to space considerations. The Global Sustainability
Index (GSI) aims to be a useful integrating instrument for measuring sustainability achievements of the
company needed for decision-making and for raising the sustainability reporting to a higher level of
consistency.

Thus, it is clear that it is essential for any company to have integrated information on sustainable
development for the decision-making process, as it is very complicated to rely on too many indicators.

5. Calculation of the Global Sustainability Index (GSI)

The Global Sustainability Index (GSI) is the indicator that combines all the indicators presented
in the model of the sustainable organization, that has been described elsewhere [19]. The triple approach
indicates that the GSI should be calculated by grouping the three sub-indexes: the internal approach
index, the external approach index and the operational approach index. Given the fact that these three
approaches are the pillars of the sustainable organization, they should have all equal weights, but for the
sake of flexibility to the needs and views of the decision maker, their weights should be determined using
the method presented in the previous paragraph. The conceptual model of the eco-business-intelligence
tool, which organizes data into relevant information for the transition towards sustainability, based on the
sets of indicators that have been already described, is presented in figure 2
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Figure 2 Conceptual model of the eco-business-intelligence instrument

Thus the Global Sustainability Index should be calculated using equation (1)

GSI =Y3_,w;-Tal; (1)

i=1

Where GSI is the global sustainability index, Tali represent the sub-indexes of the Triple
approach = internal approach index; external approach index and operational approach index, while wi
represent the weights of each of the three sub-indexes, calculated with the adapted FRISCO method,
presented in [2].

The operational approach index, as indicated in the model of the sustainable organization [19] is
calculated by grouping the sub-sub-indexes for each group of sustainability indicators: social,
environmental and economic indicators. The aggregation formula is presented in equation (2)

Tanp = 213=1Wi 1g; 2)
3
Zwi =1, w; = 0.
i=1

Where Talop is the sub-index for the operational approach, Igi represents the sub-sub-index for a
group of indicators i (economic, i=1; environmental, i=2; social, i=3) and wi is the weight of each sub-
sub-index, calculated as well with the method described in [2].

6. Conclusions

The proposed mathematic algorithm for aggregating more sustainability indexes can be applied in
the companies that want to assess their efforts in the transition towards sustainability and the GSI can be a
useful measure of the current sustainability performance.

This paper highlights the need of decision makers to have a global sustainability index, to ease
their decision, as it is very complicated to consider a very big number of sustainability indicators, with
different measuring units. As the need for transforming in sustainable organization becomes more
obvious, sustainability reporting is becoming more important and offers a broader view to those whose
business is to assess the current sustainability health of companies and influence future action.

This paper not only offers the mathematical grounds for integrating the sustainability indicators
into a general sustainability index, but also provides mathematical support for decision making when
considering the implementation of measures for achieving the sustainability objectives of the
organization.

There is rarely an optimal solution in SD but most frequently a need to build compromises
between conflicting aspects such as economic, social and environmental ones and different expectations
of stakeholders. Moreover, information is rarely available and precise. The combinative algorithm
presented aims to help decision makers to cope with these difficulties. Implementing the proposed



algorithm for a multi-criteria decision support system for a sustainable organization should be made
through incremental steps, as shown, and should be a process of continual improvement in environmental,
economic and social performance.

The proposed algorithm offers the opportunity to avoid monetization of the different dimensions
of sustainability. These dimensions are not substitutable for one another and all have a role to play. Multi-
criteria decision support is a branch of decision theory where actions or alternatives are chosen
considering several points of view or criteria, assuming that the decision maker has all the information at
his disposal concerning the alternatives, i.e., they are fully described by a vector of attributes which is
supposed to be known without uncertainty.

According to Merad et al [1], two main features of this kind of problem make it difficult to solve.
The first one is that attributes describing alternatives are heterogeneous, i.e., they represent different
physical (or economical, subjective, etc.) entities like price, size, colour, weight, etc. and may be
numerical or not. Hence a first difficulty is to make them commensurable in some sense. The second
feature is that points of view or criteria are more or less important to make a decision, and most often they
are conflicting or interacting in some way, so that it is not obvious how to combine them for reaching a
final overall opinion.

Due to organizational cultures of companies and natural human resistance to change, a series of
barriers occur in the process of transition towards the sustainable organization. Barriers such as lack of
awareness, lack of information, difficulties in understanding and operating mathematical algorithms could
be overcome with an on-line version of the proposed algorithm that is subject for further research
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