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EXTENDED ABSTRACT

INTRODUCTION
Scarcity and justice have always been the concerns of human beings. To make
a choice between these two concepts, capitalist systems have given priority to
scarce resources and the optimization of their use in the hope that economic
growth will also provide justice. In recent decades, environmental degradation,
increasing pollution, extinction of various animal and plant species, climate
change and global warming have cast doubt on the unbridled growth approach
adopted by the capitalist system. This approach has proposed the idea of
‘sustainable development’ as a solution to those problems. The concept of
sustainable development, which was proposed in 1980, was actually a response
to the destructive environmental and social effects and to the concept of
economic growth in general, in such a way that this opinion originated from
environmental trends (Zakerian et al., 2014). Based on this idea, it is possible
to take advantage of development opportunities through the interaction and
adaptation of social, environmental and economic goals. The approach focuses
on sustainable development, which gives importance to the equitable
distribution of economic growth benefits (social and environmental goals) and
pays attention to scarcity (economic goals). On this basis Sustainable
development is development that can continue for a long period of time without
causing damage to the environment (Shafiei, 2018). These points bring one to
the conclusion that, to exploit resources, not only economic interests but also
social, environmental and economic goals should be taken into consideration.
Since in recent years, the continuation of economic growth along with
the development of urbanization and population growth has led to further
destruction of the environment and the reduction of scarce natural resources,
including water resources, this issue has led researchers to pay more attention
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to the environmental aspect of sustainable development. From the perspective
of sustainable development, priority is given to activities that, while providing
the most economic benefits, put the least pressure on water resources and the
environment of the region (Nasrollahi & Zarei, 2017). In Iran as a developing
country, environmental issues took on a wider and more visible dimension.
Although Iran has devised measures to overcome environmental challenges, the
gap with global indicators is large, and according to many activists in this field,
Iran is approaching a multi-faceted environmental crisis (Rezayan ghayehbashi
and Marzban, 2020). The location of Iran in the arid and semi-arid climatic
region and the uneven distribution of rainfall have led to the aggravation of the
water shortage in Iran, so that the increase in demand has faced the country with
the limited supply of water resources.

Therefore to prioritize the economic activities, it is necessary to pay
attention to the water shortage issue and the other environmental
considerations .In this regard, the present study has identified and prioritized the
economic activities of Isfahan Province by using the criteria for different
dimensions of sustainable development and with an emphasis on the importance
of water resources .To this end, input-output models and the TOPSIS method
are innovatively combined to provide a proper picture of prioritizing the
economic activities in the province. The rest of this article is organized in
several sections. The second section provides the research background .The
third section presents the Background studies, and the forth section research
method and the data. The findings of the study are put forth in the five section.
The last section is dedicated to the conclusion of the study and suggestions for
future research.

METHODOLOGY

Therefore, the present study prioritizes the economic activities in the province
of Isfahan by combining an input-output model and the TOPSIS method as well
as considering the six criteria of water abstraction, energy consumption,
pollution, intensity of inter-sectoral relations, job creation, and value added. To
achieve the objectives of the research, first, the national input-output table of
2016, the Central Bank data and the SFLQ quota method were used to prepare
a twenty-sector input-output table for Isfahan Province. Then, using the internal
multipliers of the province, the forward and backward linkages, direct and
indirect water intensity, direct and indirect energy intensity, and direct and
indirect employment of the economic sectors of the province were calculated.
Shannon weighting method was also used to weight the criteria. Finally, the
prioritization of the sectors in Isfahan Province was done with the TOPSIS
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method and the desired criteria. In the following sections, more details are
provided on the methods collection in this research.

Shannon Entropy Method

Shannon entropy method served to determine the weight of each criterion in the
study. This method is an alternative to using the opinions of experts, and it is
advantageous in that the opinions and personal judgments of individuals are not
involved in it; the weight of each criterion is determined based on a decision
matrix (Dorostkar Ahmadi and Dehghani, 2020). There were a number of steps
to determine the weights by Shannon entropy. First, all the decision matrices
were normalized through Equation (1) and the value of E (entropy) was
estimated using Equation (2)

_ Xij P
(1) T = m o Vij
(2) E] = —hZﬁlrij X lOg Tij

In Equations(1) and (2), x;;, the values studied in the research and m and n
represent the number of the sectors and indicators studied in the research.
Next, the weight vector was calculated, and the weight of each criterion was
determined using Equation(3).

_ (@-Ep
3) W =5 ot
Topsis Model
The TOPSIS model, as a multi-criteria decision-making method, is a simple but
efficient method of prioritization. It is one of the best methods in which m
options are evaluated by n methods.

This technigue, which is a compensatory model based on MCDM
methods, follows a mathematical logic. This logic first introduces a "positive
ideal solution” and a "negative ideal solution™. The positive one is a solution
that increases the profit criterion and decreases the cost criterion. In other
words, the negative ideal solution has the opposite value of the positive one.
Then, all the examined options are compared with the best and the worst
options, and the linear distance of each option from the best option and the
worst option is measured. Finally, the option at the most distance from the worst
option and the least distance from the best option is selected as the best or the
optimal option (Khatami Firouzabadi et al., 2013).

The TOPSIS method can be described as a sequence of steps as follows:

1) Calculate the normalized decision matrix. This regards the formation of
a decision matrix with a number of criteria and options. The criteria are placed
in the columns and the options in the rows of the matrix.
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2) Calculate the weighted normalized decision matrix. The weighted
normalized value V;; is calculated with Equation (4) where W; is the weight of j
criteria, Z}‘: pand w;.=1

(%) Vij=WiNyj..... =1, =1t
3) Determine the positive ideal and negative ideal responses:
(6) At ={(nt Wt L)) =
{(maxvij|i € 0) , (minvl.j|i € I)}
A = {7 Vo7 e O} = {(miny, i € 0), (maxy, [i € 1)}

Thus, the best response (A*) is selected as the option that contains the highest
values of the criteria, and the worst response (A’) contains the smallest values.
In EquationError! Reference source not found.(6), O corresponds to the
utility criteria, and | corresponds to the cost criteria.

4) Calculate the Separator Dimensions: Using the Euclidean criterion, the
distance of each point from the ideal response (positive and negative) is
estimated through Equation(7):

) dt =[S vy 1)) 2 =

1,...,m
(The distance of option i from the positive ideal)

® i =[Sl =V V] Pk = e

(The distance of option i from the negative ideal)

5) Calculate the relative proximity to the ideal response. The relative proximity
of option A;to A" is as Equation(8). There is also R;€ [0 to 1].
©) Ri=—_1,i=1,...m

=—7,
d; +d;

6) Rank the priorities. Using R;, the options can be ranked in a descending
order. In other words, any option with a larger R; has a higher priority
(Moazzami Gudarzi et al., 2014).

FINDINGS
To show the importance of the simultaneous consideration of different criteria,
the results of the study were prioritized once with the water intensity criterion
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and once without it. This was done with regard to the significance of water
resources.

For example, in the prioritization of the sectors according to the water
intensity criterion, the agriculture sector was in the twentieth place, while this
rank was the second in the prioritization without considering that criterion.
Also, in the sector of "manufacture of leather apparel”, this criterion was
downgraded from the ninth to the thirteenth rank considering the water intensity
criterion. Similarly, the sectors of "manufacture of textiles" and "manufacture
of rubber and plastic products" were ranked 7th and 9th, respectively, while the
ranks of these sectors without considering the water intensity criterion were
fifteen and twelve. In the meantime, the priorities for the sectors of "wood and
products of wood", "manufacture of machinery and equipment not classified
elsewhere™ and "construction” remained constant.

CONCLUSION

The results of this prioritization showed the importance of ranking the sectors
in terms of water intensify as a criterion. As it occurred, through the TOPSIS
method, the priority of most sectors emerged to be different from the results of
prioritization with no water intensity considered. The difference was very
significant in some sectors. For example, in the prioritization of sectors
according to the water supply criterion, the agriculture sector was in the
twentieth place, while it shifted to the second rank when prioritized without that
criterion considered. Similarly, for the sector of manufacture of leather apparel,
the involvement of the water intensity criterion downgraded the sector from the
ninth to the thirteenth rank. Thus, the change in the rank of a sector depends on
the water level of that sector. As it was found, the agriculture sector was in the
second place in the prioritization without considering the water supply
criterion, while the rank of this sector moved to twenty with the inclusion of
the water supply criterion. This role of water intensity suggests the importance
of paying attention to the water level. Therefore, it is necessary to prioritize the
economic sectors in a region in accordance with the climatic conditions there.
It is also advisable not to establish water-demanding activities such as steel
industries and cultivation of highly water-consuming products in low-water
areas.
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