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ABSTRACT

The primary reason most people invest in stocks is the potential return compared to
alternatives such as bank certificates of deposit, gold, and Treasury bonds. This requires
accurate information about the stock market, price changes and predicting future trends.
The main purpose of this study is to present a method based on wavelet denoising and
dynamic time warping to identify the stock price pattern in the Tehran Stock Exchange.
Instead of focusing and summarizing different and numerous methods to predict stock
prices, this research concentrates on neural networks and wavelet denoising, and dynamic
time warping to identify the stock price patterns. This methodology has been approved by
researchers as a new effective technique. In this regard, first, using the wavelet denoising
preprocessing step, noise is removed from the stock price time series, and then the extracted
data was used as input to the dynamic time warping prediction model. MATLAB software
version 9.11 was used to analyze the research data. The statistical population of the present
study includes 3 shares among the shares of steel industry companies of Tehran Stock
Exchange. The research was conducted in the period 2016 to 2020. The results show that
the predictions obtained from the dynamic time warping method equipped with the wavelet
denoising preprocessing step in comparison with the predictions obtained from the dynamic
time warping method without the wavelet denoising preprocessing step in the sample, have
been associated with much less accuracy and error.
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1- INTRODUCTION

Achieving economic growth and development in the country requires
continuous monitoring and control of financial markets. In economic
literature, financial markets as the flow of financial resources from
non-productive sectors to productive play a vital role in economic
growth, job creation, investment, stabilization of monetary and
financial variables and overall improvement of society’s welfare(Jafari
Samimi & Baloonejad, 2013). Facilitating economic activities at the
world level greatly increases the importance of these markets
(Zolfaghari, 2018).

The financial system of each country is responsible for
transferring savings and allocating them as investment resources. The
role of the financial subsystem is to transfer funds from units with
surplus to those with a lack of funds (Mohammadi, Mosleh Shirazi,
Abbasi, & Akhlaghpour, 2019). In a general classification, financial
markets are divided into two categories: money and capital markets.
The stock exchange is an organized and formal capital market in which
buying and selling of shares or government bonds or bonds related to
reputable private institutions is done under certain rules and regulations
(Feghehmajidi. Ali & Shahidi.Fariba, 2018). The capital market by
providing features such as low transaction costs, appropriate
dissemination of market information and clarification in this area,
attracting harmful liquidity in other parallel markets, assigning returns
to investors in appropriate risk, increasing liquidity and facilitating
securities exchanges (Osoolian & Koushki, 2020). The stock exchange
is the most important pillar in attracting and properly organizing
financial resources in the country. In most countries the stock exchange
has two important functions. As a ready market for securities, it ensures
their liquidity and thus encourages people to channel savings into
corporate investment.

For this reason, it is of particular importance to create conditions
where investors would have a wide range of investment products to
choose from (Sadeghi & Beheshti Tabar, 2019). Every conscious
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decision depends on a forecast of its consequences. In a general
definition, forecasting means the possible estimation of future events
based on present and past information (Khaidem, Saha, & Dey, 2016).

Forecasting changes in company stock prices is one of the most
important measures in financial markets. Researchers consider it a big

challenge to predict how the stock market will move (Asadi et
al.,2023). This has attracted the attention of researchers and
policymakers in the last two decades. They use these forecasts in
evaluating and pricing assets, optimal allocation of financial resources,
and evaluation of risk management performance. The
dynamic nature of stock markets means the price of
traded shares can change quickly(Hoseeini Ebrahimabad, Jahangiri,
Ghaemi Asl, & Heydari, 2020). The purpose of forecasting in the stock
market is to determine the direction of the future movement of stocks.
The more correct this prediction is, the more profit investors will get.
Considering the significant amount of investment in the stock market,
the lack of knowledge and sufficient details can lead to significant
losses (Rezagholizadeh et al., 2023).

Since stock market data is generated periodically,
itis considered time-series data. For stock prices, time series
forecasting is common to track the price movement of the security over
time (Bao, 2008).

The purpose of this research is to compare different stock price
forecasting methods and determine the most effective ones. For a long
time, in scientific and professional circles, the use of non-classical
methods to identify the model and predict the behavior of complex
systems has become common and usual.

In many complex and non-linear systems, whose modeling,
prediction, and control through classical and analytical methods seem
very difficult and sometimes even impossible (Ghasemiyeh et al.,2017
& Ghasemiyeh et al., 2024), the use of non-classical methods with
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features such as intelligence will be desirable (Asgari Oskoei, 2002;
Shojaei & Heidarzadeh Hanzaei, 2021; Tehrani, Mohammadi, &
Mohamadalizadeh, 2011).

The research and studies carried out so far in the field of stock
price modeling and forecasting have mostly been based on the proof of
this hypothesis that the changes in stock prices and returns in the
Tehran Stock Exchange, despite being very similar to random
behavior, it was not accidental, but rather chaotic (Raoofi &
Mohammadi, 2018). Therefore, short- and medium-term modeling and
forecasting can be performed using complex and powerful models such
as neural networks, fuzzy networks, etc. (Khaloozade. H & Khaki
Sedigh, 2005). In contrast to the other current survey studies that
concentrate on summarizing many methods used for forecasting the
stock market, this research concentrates on neural networks and
wavelet denoising, and dynamic time warping to identify the stock
price patterns.

1-1- Research Hypothesis
In order to achieve the goals of the research, two hypotheses have
been proposed and tested:

1) The method based on wavelet denoising, and dynamic time
warping is able to estimate the stock price and provide an effective
model to identify the price trends of the companies accepted in the
Tehran Stock Exchange.

2) Applying wavelet denoising pre-processing step removes
noise from time series signals and has a direct relationship with
increasing accuracy and reducing error in price prediction by dynamic
time warping method and recognition of stock price pattern.
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2- METHODOLOGY

The required data has been collected from the website of the Tehran
Stock Exchange Organization. Excel software was used to categorize
the research data and MATLAB version 9.11 software was used to
analyze the research data. Basic metal such as steel and copper in Iran
constitute the most important part of the country's non-oil exports. This

industry in Tehran Stock Exchange also has the highest correlation
with the stock index. About 15% of the total value of the Tehran Stock
Exchange is owned by the Basic Metals Group, and the Isfahan
Mobarake Steel, Khuzestan Steel, and Khorasan Steel companies have
the largest share of the total capital market value, respectively,
compared to other Metals Group companies. As a result, among other
industries active in the Tehran Stock Exchange, the basic metals
industry and among the shares of companies active in the metals
industry, the aforementioned 3 shares were selected as the statistical
population of the research. The required data, 1300 data for each
company, were collected during a four-year period. Also, the K-fold
method has been used to divide the stock transactions of each company
into training and test sections.

2-1- Wavelet Transform

The wavelet transform decomposes the signal into a weighted linear
combination of a set of parent wavelet functions and mother wavelet
functions. So that the mother and father wavelet functions (scale
functions) are orthogonal functions that divide the function space into
a series of orthogonal low and high-frequency spaces(Leal, Costa, &
Campos, 2019). Therefore, after applying the wavelet transformation
to the signal, we are faced with four coefficients, two of which are
known as approximate coefficients and the other two are partial
coefficients. Approximate coefficients contain low-frequency
information, which are the same coefficients resulting from the
functions of the parent wavelet, and partial coefficients contain high-
frequency information, which are the same coefficients resulting from
the transformation of the mother wavelet.
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Raw Date Decomposed Denoising Denois

T > layers X > layers I> ed data

Decomposition Denoising by Reconstruction
by wavelet wavelet by wavelet
transform transform transform

Figure 1. Denoising by wavelet transform
Source: Result Research

Wavelet transform can be considered as a piece-by-piece
decomposition of information in a time series. In this process, the
primary information is first decomposed into layers by wavelet
transformation, which is called function decomposition (Paliwal,
Choudhur, & Govandhan, 2014). Each part of the decomposed signal
can be considered as a wavelet coefficient and a scaling coefficient. In
wavelet analysis, data is divided into two groups with high and low
frequencies. By applying the father wavelet on the original data, low-
frequency data is obtained, which determines the main characteristics
of that data. By applying the mother wavelet to the original series, high-
frequency data is obtained, which is called noise. In fact, the main
purpose of wavelet decomposition is to separate the main features of
the series from the noise (Cottis, Homborg, & Mol, 2016). After
removing the noise from the time series, the denoised layers are
reconstructed using wavelet transform and the denoised data is
extracted the denoised data is extracted (RAElI, MOHAMMADI, &
FENDERESKI, 2015).

In this research, the discrete Mallet wavelet and Butterworth?
transform are used to extract the average phase and amplitude with
application in removing noise from time series signals of stock trading.

! butterworth
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For two-dimensional signals, the function f(x,y), the decomposition
formula is:

(1) Cy{,m = %Zk.jez Ek—z,n Ej—Z»mClg.;l
o = BrserFun) ol
() & = %Zk,jez Iy—2n hj—am CJk_,l
(4) d,fm = %Zk,jezgk_zln gj—z,mcli;l

Where C,{;nl represents the approximate information in the signal
with the scale of 2/~ and Célmrepresents the approximate information
in the signal with the scale of 2/ (LL), and C,{,m represents the
approximation of the horizontal direction and the partial vertical
component of the signal dimension (LH). d,’fm represents the
horizontal part of the signal with dimension 2/ and the approximate

part in the vertical direction (HL part). dfm represents the diagonal
part of the partial component in the signal dimension (HH part). The
signal reconstruction formula will be as follows:

i1 1 J J1
(%) C]n,m = EZk,jEZ Ck,jh'n—Zk R o + dk,jhn—Zkgm_Zk +
j2 J3
dk,ign—Zkhm—Zk + dk,jgn—Zkgm—Zk

Where h and g represent the coefficients of the low-pass and mid-
pass filters, respectively (Mallat, 2009).

2-2-  Dynamic time warping

In time series, dynamic time warping is an algorithm for measuring the
similarity between two time sequences that may differ in speed or
time(Han et al., 2020) . For example, DTW can find the similarity
between two walking patterns even if their walking speed or
acceleration is not the same in time intervals (Kim et al., 2018). In fact,
DTW can analyze any data that can be obtained as a sequence of
information (lzakian, Pedrycz, & Jamal, 2015). In general, DTW is a
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method that finds the most optimal matching between two time
sequences with certain constraints (Myers, Rabiner, & Rosenberg,
1980). The dynamic time warping approach calculates the best
mapping between two time series according to the dynamic changes of
time (Jiang et al., 2020).

To better understand how this method works, consider two time
series in the form A ={ay,ayas..,a..,a,} and
{by, by, b3, ..., bj, ..., by }. At first, we form the matrix dist(m,n) in such
a way that each element of dist(i,j) represents the square of the
Euclidean distance between two points ai and bj in two time series

which is obtained from the following relationship:

(6) Dist (i, ) = (a; - b)) ?

P = {pi,p2, 03, -, P> -, Px} Shows the matching path between
two time series A and B, where K represents the length of the path and
applies to the inequality Max(n,m) < K < n+m+1. Also, the kth element
represents the relationship between two corresponding points in the
two time series under investigation. This matching path is limited to
the following conditions:

1) Boundary condition: The starting point of the path corresponds
to the first point of the two time series and the end point of the path
corresponds to the end point of the two time series and these points
correspond to the beginning and end points of the dist(m,n) matrix. In
other words, it can be said that p; = [1,1] ¢ px, = [m, n].

2) Continuity condition: The matching path between two time
series is continuous and without jumps. Therefore, the specified points
in this path are adjacent and in the dist(m,n) matrix, they move only
along the diagonal, horizontal and vertical lines without jump.
Considering py = [ix, ji] and spr—1 = [ix—1,jk—1] the following two
inequalities will be established.
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(8) Jk = Jk-1 =1

3) Uniformity condition: The matching path of two time series in
each step is progressive in at least one of the time series and fixed or
progressive in the other and cannot go back. Considering p, = [ix, jil
and  pyr_1 = [ix—1,jk-1] this condition will be established if the
following two inequalities are established:

) I 2 lg—1
(10) Jk 2 Jr-1

4) Warping window width: In finding the best route, it should be
noted that the optimal route is one whose deviation from the diameter
of the matrix is not large. To achieve this condition, a number like K is
determined as the width of the warping window, and the following
inequality holds for all points of the route:

(11) lix —Jjil <k

In Figure 2, there are different matching paths for two time series
with different lengths of 6 and 8. According to the matrices in Figure
1, the boundary condition is not established in the matching path
specified in matrix A. In the path specified in matrix b, the continuity
condition is not met. The selected matching path in matrix C does not
satisfy the condition of uniformity, and also in matrix D, the swing
window condition is not met, and finally, in matrix C, we have an
optimal matching path that has all the necessary conditions.
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Figure 2. Different matching paths for two financial time series of lengths 6 and 8
Source: Result Resaerch

The optimal matching path is the shortest possible path, as a
result of this path, taking into account the mentioned conditions, by
minimizing the cumulative distance calculated using the following
matrix:

(12) DISTppy = [min(E, dist iy, j)}]?

To find the minimum value of this function and as a result to
achieve the optimal matching path by using the cumulative distance
definition and using the DIST,,,, matrix, the D,,,, matrix must be
formed in such a way that its dimensions are obtained from the
following recursive relation:

(13) d(i,j) = dist(i,j) +
min{d(i,j — 1),d(i—1,j),d(i—1,j — 1)}

After completing the above-mentioned matrix, the optimal path
will be recursively obtained from the element d(m,n) to d(0,0) with the
minimum distance criterion in each path and considering the mentioned
conditions. Then according to the path obtained, in the matrix D,, ,and
its corresponding rows in the matrix DIST,,,, the elements of the
matching path P are obtained (Sadeghi & Beheshti Tabar, 2019).
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2-3- Research variables

1) Opening Price: The first traded price in the current day

2) the highest price: the highest trading price of the share in the
current day

3) Lowest price: the lowest price of the share transaction in the
current day

4) Closing price: the last trading price of the share in the current
day

5) Closing price: the weighted average of all the prices that each
share was traded in the current day.

3- FINDINGS

3-1- Data analysis and findings

6000

Proposed
Simple

real price
5500 1

5000 +

4500

4000

3500 -
0 50 100 150 200 250

Figure 3. Forecast chart of Mobarake steel price trend in Isfahan in the proposed method and
the compared method
Source: Result Resaerch
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Figure 3 shows the forecast trend of Isfahan Mobarakeh Steel
Company stock price, that the proposed method (red line) is exactly on
the actual price chart (blue line). This shows the high accuracy of the
proposed research method (dynamic time warping equipped with
wavelet denoising step). However, the prediction of the price trend
according to the compared method (black line), the dynamic time
convolution method without wavelet denoising step, has low power
and the predicted trend is not in accordance with the actual price trend.

MRE
0.05 |

Proposed Method ‘

0.04 | Simple

0.03 |
0.02 |
0.01 |

ot
-0.01 [
-0.02 |
-0.03 }

-0.04 |

.0.05 | . " 2
O 50 100 150 200 250

Figure 4. The average relative error of forecasting Mobarake steel in Isfahan in the proposed
method and the compared method
Source: Result Resaerch

Figure 4 shows the average relative error of forecasting the share
price of Isfahan Mobarakeh Steel Company, which according to the
proposed method (blue line), was almost equal to zero during the entire
test period and was associated with very little fluctuation around the
zero axis, but in the compared method (orange line), the average
amount of relative error is very high and in the range of -0.05 to 0.04,
it has faced severe fluctuations.
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Figure 5. Regression analysis of Isfahan Mobarake steel stock price trend in the proposed
method
Source: Result Resaerch
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Figure 5 shows the results of the regression analysis of the
prediction of the stock price trend of Isfahan Mobarakeh Steel
Company, which according to the proposed method (Figure A) in the
training section, test and both sections indicates 99% accuracy, but
according to the compared method (Figure b) indicates 20% accuracy
in the training section, 7% accuracy in the test section and 4% accuracy
in both sections. Therefore, this analysis shows that it is possible to
trust the results of stock price predictions in the coming years through
the proposed method in this research.

4
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Figure 6. Forecast chart of Khorasan steel company's stock price trend in the proposed
method and the compared method
Source: Result Resaerch

Figure 6 shows the prediction of the stock price trend of
Khorasan Steel Company that the price prediction trend in the proposed
method (red line) is completely consistent with the actual price trend
(blue line) and the price prediction trend in the compared method
(black line) is also very close to the real price trend.
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Figure 7. The average relative error of prediction of Khorasan Steel Company in the
proposed method and the compared method
Source: Result Resaerch

Figure 7 of the average relative error of Khorasan steel
company's prediction for the proposed method (blue line) and the
comparison case (orange line) shows that the proposed research
method has faced a very small fluctuation in the range between -0.01
and 0. So that in the beginning to the middle of the investigated range,
the error rate was close to zero and after that the error tended to be -
0.01, but in the compared method, the fluctuations are still very high
and vary in the range of -0.01 to 0.05.
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Figure 8. Regression analysis of stock price trend of Khorasan steel company in the
proposed method
Source: Result Resaerch
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Figure 8 the regression analysis of the stock price forecast of
Khorasan Steel Company according to the proposed method (Figure A)
in the training section, test and both sections, shows 99% accuracy.
Therefore, this analysis shows that it is possible to trust the results of
stock price predictions in the coming years through the proposed
method in this research. The regression of predicting the stock price
trend of Khorasan steel company according to the compared method,
which is shown in part b, indicates an accuracy of about 86% for the
educational, test and both parts of the stock transactions.
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Figure 9. Chart of forecasting process of stock price of Khuzestan Steel Company in the
proposed method and compared method
Source: Result Resaerch

Figure 9 shows the stock price trend of Khuzestan Steel
Company that the price trend according to the proposed method (red
line) is very close to the actual stock price trend (blue line), but
according to the compared method (black line), it is with the actual
price trend It does not correspond much, which reveals the low
accuracy of the prediction with the mentioned method.

The compared method shows a trend with very low and almost
constant price fluctuations in the entire range of the test in 2018, with
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the exception of high fluctuations in the beginning and middle of 2018,
which is not consistent with reality.
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Figure 10. The average relative error of stock price prediction of Khuzestan Steel Company,
the proposed method and the compared method
Source: Result Resaerch

Figure 10 indicates the average relative error of forecast of
Khuzestan Steel Company according to the proposed method (blue
line) and the comparison case (orange line). The figure indicates that
the proposed research method has still lead a very low error and the
error has fluctuated in the range of 0 to 0.01 and until the end of the
test range, it has faced an error of almost 0 in price prediction. But in
the compared method, the fluctuation of the error is variable in the
range of -0.03 to 0.26, so that in the beginning of 2018, the prediction
error of the price trend is very high compared to the middle to the end
of 2018.
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Figure 11. Regression analysis of Khuzestan steel stock price trends in the proposed method
Source: Result Resaerch
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Figure 11 shows the results of the regression obtained from the
trend of stock price forecasting in Khuzestan Steel according to the
proposed method (Part A) and the compared method (Part B). The
regression analysis of the forecasting of the Khuzestan Steel
Company's stock price trend in the proposed method shows an
accuracy of 99% for the stock transactions of the educational sector and
97% for the stock transactions of the test sector and 98% for the stock
transactions of both sectors. Therefore, this analysis shows that it is
possible to trust the results of stock price predictions in the coming
years through the proposed method in this research.

Part B shows the regression analysis of the Khuzestan steel price
trend prediction in the compared method, which indicates 66%
accuracy for the educational sector stock transactions, 27% accuracy
for the test sector stock transactions, and 47% accuracy for the stock
transactions at the both parts.

4- CONCLUSION

Global changes in financial markets and dynamic business
uncertainties have become a driving force for accurate prediction of
price trends in financial markets. Forecasting stock prices in the stock
exchange allows investors to make timely and informed decisions
about buying or selling stocks, thus reducing the financial losses of
investors.

Therefore, in this research, due to the problems in predicting
stock prices using the simple dynamic time convolution method
(without wavelet denoising), the wavelet denoising approach was used
as a pre-processing step. In contrast to the other current survey studies
that concentrate on summarizing many methods used for forecasting
the stock market, this research concentrates on neural networks and
wavelet denoising, and dynamic time warping to identify the stock
price patterns. There are many smart techniques, each of which has
advantages and disadvantages, one of the new smart methods that has
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better results than some other methods is the dynamic time warping
(DTW).

The proposed framework started with the pre-processing step of
wave denoising in order to reduce the examples of useless transactions
and remove noise from the trading signals of the shares of the three
companies Mobarake Isfahan Steel, Khorasan Steel and Khuzestan
Steel.

Then, the prediction of trading signals was modeled with
dynamic time warping problem. At the end, the results obtained from
the dynamic time warping method with the preprocessing step of
wavelet denoising and the results obtained from the simple dynamic
time warping method without wavelet denoising were compared.

The statistical population of the present study includes three
shares among the shares of companies operating in the Tehran Stock
Exchange (Mobarakeh Steel of Isfahan, Khuzestan Steel, Khorasan
Steel). The reason for this choice is that about 15% of the total value of
the Tehran Stock Exchange is owned by the basic metals group. These
three companies have the largest share of the total value of the capital
market, respectively, compared to other companies of Metals Group.
As a result, among other industries active in the Tehran Stock
Exchange, the basic metals industry and among the shares of
companies active in the metals industry, the aforementioned 3 shares
were selected as the statistical population of the research.

In this study, a method based on wavelet transform and dynamic
time twist (DTW) were used to identify the stock price pattern in the
Tehran Stock Exchange. In other words, first the wavelet transform
method is used to smooth the main stock price chart; then, using the
DTW algorithm to find the diagram with the shortest distance from the
target diagram under the roller window method, the identification and
analysis of the target diagram can be accomplished.

The results indicate that: the forecasting chart of the stock price
trend of Mobarakeh Steel Company of Isfahan in the proposed method
was very consistent with the real price chart, which shows the high
accuracy of the proposed research method, but the forecasting of the
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price trend for the compared method is the time twist method.
Dynamics without wavelet defrosting step have low power and the
predicted trend does not correspond to the real price trend. In general,
the results of the findings indicate the high accuracy and reliability of
the stock price prediction of the studied steel companies.

The average relative error rate of prediction of stock price of
Mobarakeh Steel Company of Isfahan for the proposed method was
almost zero during the whole test period and was accompanied by very
little fluctuation around axis O, but in the comparative method, the
average relative error rate was very high. And has been associated with
severe fluctuations in the range of -0.05 to 0.04. Also, the results of
regression analysis predict the stock price trend of Mobarakeh Steel
Company of Isfahan for the proposed method in the training section,
test and both sections show 99% accuracy, and for the comparative
method, indicate 20% accuracy in the training section. Accuracy is 7%
in the test section and accuracy is 4% in both sections.

The study of Khorasan steel for the proposed method and the
method compared also shows the high accuracy of the proposed
method. The forecast chart of the stock price trend of Khorasan Steel
Company for the proposed method was in accordance with the real
price trend and in the comparative method, the price chart is very close
to the real price trend. The average relative error of forecasting the
stock price of Khorasan Steel Company for the proposed method, has
faced very little fluctuations and has been fluctuating in the range of -
0.01 to 0, but according to the method compared, the fluctuations are
very high and in the range of 0.01 - varies up to 0.05. Also, the results
of regression analysis predict the stock price trend of Khorasan Steel
Company based on the proposed method in the training, test and both
sections, showing 99% accuracy, but based on the method compared,
the accuracy is approximately 86% .

The stock price forecast chart of Khuzestan Steel Company for
the proposed method is very close to the real stock price trend, but for
the method compared, it does not correspond to the real price trend,
which reveals the low accuracy of the forecast with this method. This
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indicates that in the study of Khuzestan steel, we are faced with high
accuracy of prediction for the proposed method. The average relative
error of forecasting the stock price of Khuzestan Steel Company for the
proposed method was almost zero and fluctuated between 0 and 0.01
in the whole period, but in the comparative method, the error varies in
the range of -0.03 to 0.026. The results of regression analysis predict
the stock price trend of Khuzestan Steel Company for the proposed
method in the training section shows 99% accuracy, in the test section
97% accuracy and in both sections, 98% accuracy, but in the
comparative method, it shows 66% accuracy in the training section,
27% accuracy in the test section and 47% accuracy for transactions in
both sections.

Changing the statistical population and using data from other
groups (such as automobile industry) and using similar methods used
in this article may be proposed as a proposal. It is also suggested to use
other artificial intelligence methods such as neural networks in pattern
recognition and stock price prediction in Tehran Stock Exchange.
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ABSTRACT

The purpose of this study is to analyze the concept of "'developed man' and determine the
degree to which attention is paid in the Fundamental Transformation Document (FTD) in
education in Iran approved in December 2011. This concept has been developed based on
the theoretical basics of classical economics on description of ""economic man'* and also the
Engels’s theory on the description of ""modern man™ and with regard to some of adapted
and localized national and Islamic ideas and beliefs. What is meant by ""Developed man™ in
this research is a person whose attitude and opinion has been developed and has the ability
to turn the country's resources into wealth and prosperity for the people of society. The
instrument by which one can measure it, is a researcher-made content analysis checklist
that involves 25 characteristics for developed human, and its face reliability and validity
have been also verified and ranked by subject matter experts. Shannon entropy indices have
been used to determine the importance and ranking of developed human components. In
order to achieve a valid explanation and transparent results in this study, some important
and fundamental concepts and components that were analyzed in the literature reviewing
this document and their frequency was determined, were selected, and their frequency was
compared with the total frequency of developed human components in the transformation
document text. By use of word-counting the whole text of the Fundamental Transformation
Document of education system, it also became evident that only about 1% (113 words out of
10914 words available) of this 64-page document are dedicated to the components of
developed human and as a result it can be said that with regard to the weight and importance
of the economy and its related issues in the country (such as unemployment, weak attitudes
and skills of wealth creation and lack of efforts to increase production and improve public
living and poverty alleviation) from the leaders and policymakers viewpoint, especially. In
recent decades, little emphasis and attention has been paid to developed human, and
accordingly, it is worthwhile to pay close attention to these components in revision of the
Transformation Document text.
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1- Introduction and problem description

Despite scientific advances and the expansion of social and economic
knowledge, many countries have not been able to identify or overcome
the forces inhibiting growth and development. All the factors that
influence on growth and development, are not necessarily of economic
type and in economic terms they are known as non-economic factors
(S. M. Afghah, Ahangari, & Askari por, 2020).

Hozlitz believes that in addition to economic transformations,
far-reaching changes are needed in all aspects of life. In response to the
question, "Is economic development merely limited to changes in
specific and apparent dimensions of behavior?", he states that:

| think that economic development, especially if it requires
industrialization, is a rapid and (somehow) revolutionary process that,
if it is considered to take root in a society, it must have wide and deep
penetration and consequently affect its social and cultural structures. In
other words, economic development not only involves a change in
production techniques but also a change in orientations in social norms
and values (Hoselitz, 1952).

Most of economists believe that development is a process during
which the range of choices increases for human being (Baltes & Goulet,
1971). Arthur Lewis has a famous phrase that has been used in the
writings of many later economists. The important thing about
economic growth is that it gives man more power to control his
environment, and with that dominance, the scope of his freedom
expands, he says (Lewis, 1954). Walter Elkan has defined development
as follows: Development is a process that increases an individual's
well-being by expanding the scope of his/her choices. (Elkan, 1973).

Theodore Morgan quotes Bauer whilst supporting him as saying:
Our criterion in judging economic development is that development
has broadened the range of choices open to human beings (as
consumers or producers). (Theodore J. Morgan,). But the scope for
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achieving such goals is not clearly measurable," Bauer himself says.
(Bauer & Yanni, 1957: 151).

Seers has questioned three key features of development: The
questions to ask about a country's development process are: What has
happened to poverty? What has happened to unemployment? What has
happened to inequality? If there has been a decline in all three, there is
no doubt that development has taken place in the community in
question. But if one or two of these three fundamental problems are
worsened, especially if all three have worsened, it would be strange to
call the result of this process development even if per capita income
has increased (S. Afghah, 2021; Seers, 1969).

Gaulet also states three basic components or three core values as
criteria for economic development. These three core values that are
pursued as core goals by each individual or community are: livelihood,
self-confidence and freedom. This attitude towards development seems
to have been the beginning of a fundamental change in the definition
of development and the introduction of non-economic concepts into
this definition. In other words, this definition of development includes
not only economic factors but also non-economic factors.

What is meant by "developed man" in this study is a person
whose attitude and opinion has developed and has the ability to turn the
country's resources into welfare for the people of society (similar to
what in the theoretical foundations of economics as an entrepreneur or
economic opportunity has been introduced). The conceptual
framework of developed man is based on the theoretical foundations
derived from classical economics in describing "economic man™ and
Alex Inkeles's theory in describing "modern man" which it is localized
based on some characteristics and Iranian national and religious beliefs
(S. Afghah, 2021; Inkeles, 1969).

Hence, several non-economic factors affect the economic
behaviors of individuals that the educational system cultivates those
factors. In educational systems, basic economic and social insights and
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attitudes are transmitted to citizens through textbooks and teaching
practices and classroom teachers. Thus, a search of the country's formal
education resources can demonstrate whether these teachings can help
nurture human beings who can contribute to the country's economic
growth and development (hereinafter referred to as the developed
human being). Therefore, the present study tried to provide an answer
to the question: has ever proper attention been paid to the education of
developed human beings in the fundamental transformation document
of Iran's education system, as an upstream document of the country's
education system. It should be noted that all textbooks of the academic
years in the country's educational system are written and formulated
based on that transformation document.

Since in the existing background, articles and researches similar
to the title of the present research have not been obtained, the following
refers only to researches that are methodologically similar to the
present research:

Rozi talab et al (2023) examined the impact of good governance
on income inequality in selected developing and developed countries
with emphasis on corruption control. The results of the model estimate
show that corruption control and the rule of law in both groups of
countries in the 25th, 50th and 75th quarters have a positive, negative
and meaningful effect on income inequality, respectively. Political
stability also has negative effects in both groups of countries in 25 and
50 countries and positive and meaningful effects in 75 countries, as
well as tax revenues, inflation rates and GDP per capita in these
countries have different effects on income inequality in selected
countries (Roozitalab, Abounoori, & Maddah, 2023).

Mansouri et al. (2022) have examined the simulation of the
Human Development Index in Khuzestan province with emphasis on
healthy living and access to knowledge and comparison with Iran.
According to the results, the Human Development Index of Khuzestan
province reached a high level from 1996 with a value of 0.64 from the
average level in 2006 to 2016, which is an acceptable growth in this
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index. The Human Development Index without oil in Khuzestan
province is also lower than the similar national index and shows the
worse situation in Khuzestan province than in the country in this regard
(Mansouri, Afghah, Aghaei Jannat-Makan, & sharifzadeh ahvazi,
2022).

Reza Vafaei et al. (2017) in an article entitled "Assessing the
level of attention to the six constructs of educations in Fundamental
Transformation Document in social studies textbooks for elementary
school " using the content analysis method, showed that the scientific
and technological dimensions with information load of 980 and
importance factor of 178 has received the most attention. Meanwhile
the economic and professional dimension with the information load of
733 and the importance factor of 133 has received the least amount of
attention (Vafa’i, Fazlollahi Ghomshi, & Taleifard, 2017).

Najafi et al. (2015), in an article entitled "Explaining the
dimensions and components of human spiritual growth and its analysis
in the content of the Fundamental Transformation Document in Iranian
education™ using qualitative and documentary content analysis and
Shannon entropy, found that spiritual growth has a total of 72
frequencies in the transformation document and among the
components of spiritual growth, attention to the moral dimension with
an information load of 0.839 and an importance factor of 0.373 has
received the highest amount of attention, and the dimension of
rationality with an information load of 0.670 and an importance factor
of 0.298 had received the least amount of attention (Najafi, Vafaei, &
Maleki, 2016).

Farahani et al. (2019), in an article entitled "Study of the place of
Hayat Tayyeba in the Fundamental Transformation Document and
explanation of the ways to achieve it in education system", with use of
content analysis method, found that the frequency of the terms Hayat
Tayyeba and righteous society in the philosophy of educations in
Islamic Republic of Iran is 202 times, the frequency of the term Hayat
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Tayyeba in the philosophy of formal and public education in the
Islamic Republic of Iran is 57 times, and its frequency in the guidelines
of the formal and public education system in the Islamic Republic of
Iran is 71 times, which indicates the importance of Hayat Tayyeba in
the fundamental transformation document of Iranian education system
(farmahini farahani, hosseiniaee, & ahmad abadi arani, 2019).

2- Methodology

Quantitative content analysis method was used to answer the research
question. Content analysis is the method of studying and analyzing
relationships in an objective and quantitative systematic manner to
measure variables, the steps of which involves preparing and
organizing, reviewing and processing messages. Hence, once collected,
data will be categorized and coded. The research analysis community
is the eight chapters of the Fundamental Transformation Document in
education system (approved by Secretariat of the Supreme Council of
the Cultural Revolution, 2011).

Component coding and determination of indicators in this
research has been done by box method, in which components are
determined before conducting research. For this reason, it is also called
a predetermined method (Nourian, 2010: 65). In this research, the
theme is considered to be the unit of record, although attention has been
paid to each word and phrase, but in the end, their content has been
considered by the researchers of the present article. What is meant by
theme, is a specific message that has been taken into account by the
authors of the document. The counting method in this study is
frequency (or number of counted components).

Data collection was done in two stages: first, determining the
dimensions and components of developed human and ranking them in
terms of effectiveness in creating the context of development followed
by preparation of content review checklists.



Analysis of the Position of the Developed Human Being '
36 in the Fundamental Transformation Document of A“ "
Iran's Education SyStem Shahid Chamran University of Ahvaz

Quarterly Journal of Quantitative Economics
(former Economic Studies)

3- The components of developed human:

Based on the theoretical foundations of economic human and
with regard to the three scopes of knowledge, attitude and skill, a set of
components for developed human have been extracted and then ranked
by experts. In order to perform content analysis, the initial 25-
component set were transformed and subdivided into sub-components
or objective and behavioral manifestations of developed human, and
accordingly, in a transparent and operational manner, a content review
checklist was formed. It should be noted that in the research, the same
sub-components are examined and counted, whether they have
appeared explicitly (finding the very same concepts) in the text of the
transformation document or they have been mentioned based on the
theme (Tabel 1).

Tabel 1. Description of components and sub-components of developed human according to

some domain along with component ranking
Source: Research Result

Rank of
Compon
ents
accordin
gto
experts
1

Sub-component Component Area

Giving importance and using advanced tools and

technologies and new ideas in personal and social

life. For example, having a bigger house, a better
car.

Developed human casre
about well-being and 11 Attitude

enjoyment in life and in
general, material life.

Searching new ways to earn and increase income,
entrepreneurship and job creation.

13
In general, he/she tries to make the most of the
available facilities.
He cares about his homeland and birthplace and Developed human is a 10

serves the development of society. Respects the patriot and believes in a
land, flag, cultural resources, native literature, sense of patriotism as a
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celebrities and language of his nation and helps

motivation to advance

compatriot. society.
3
Tries to increase production and works hard and
innovates to achieve it
Developed human pays 12
) attention to increase
Seeks faster and more useful ways to get things productivity and
done and avoid wasting time and resources. efficiency and seeks to
find novel ways to do
works.
8
Tries to be the best at his job and duties.
He does not leave his destiny to fate. He thinks, 9
innovates and strives to improve his living Developed human runs
conditions. He seeks to elevate its social class and counter to traditions
avoids behaviors that do not contribute to that hinder progress and
progress or hinder the achievement of development
development goals.
2
Strives to use nature to increase its science and
knowledge. D_eveloped man
believes that man is
able to overcome nature
and must go through 4
the steps of progress
Seeks continuous progress and never stops and towards progress on a
does not settle for the acceptance of the status regular and continuous
quo.. basis.
5
Prefers larger amounts to less.
6

He saves and encourages others to save and avoid
overconsumption. Uses capital and profits to
reinvest.

Man Development The
finding is inherently
extravagant: he tends to
increase his well-being
through work, effort,
and investment.
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Developed man 7
believes in the
He seeks practical and applied use of innovations Importance of
- - innovations and
in society. . L .
inventions in increasing
the well-being of
themselves and society.
14
Tries to increase production and create new job
opportunities that increase income and
purchasing power and ultimately reduce poverty.
From a developed
human viewpoint, 15
poverty is reprehensible
Seeks to find wavs to improve incom and seeks to reduce or
_ SeeKs o ays 1o Improve income eliminate it in society.
distribution as well as apply appropriate tax
methods to society to reduce poverty and
inequality.
From a developed 16
attaches great importance to the preservation of human point of view,
N . . man and all aspects of
man and all aspects of his existence, including: his existence (to us as
the provision of living needs, dignity, his time -
. . - . human beings and
and place, his social, political and economic .
. . . L . regardless of his
rights, his security and individual and social
freedoms, and so on transcepd_ental -
' ' characteristics ), is
respected and honored.
Developed human 17
He gives importance to study science, expand | believes in science and
research, improve the quality and quantity of | knowledge as the only
educational centers and resources (such as | tool for the growth and
textbooks and educational). development of the
country.
. ) . 18
Preserves resources and strives to avoid wasting
resources. He also tries to make better and more
efficient use of available and scarce resources. Developed human
believes in the value of
natural resources and 19
Gives importance to efficiency and improving the the environment
efficiency of production resources.
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He considers irrational capitals (crude natural
resources, oil, etc.) as potential and attaches the
greatest value and importance to his manpower

and intellect

It supports the products of human thought,
including scientific inventions, and is of
particular importance to scientists, inventors,
creators, creative teachers, and scientific
educators.

Developed man knows
that the only
irreplaceable wealth of
society is man and his
intellect and
innovations.

20

21

He is the one who advises and supports
productivity in production (in all three sectors of
agriculture, industry and services).

Developed man knows
the concept, value and
importance of
productivity.

22

He uses science and research to use nature to
increase his well-being.

Developed human
knows that the
acquisition of science
and knowledge is
essential for the
enjoyment of nature
and the surrounding
environment.

23

He tries to teach the concept and importance of
development to others.

The developed man has
knowledge and
awareness of the
concept of development
and cares about it.

24

An individual is an investor or cares about
investing in society.

Developed human is
aware of the role of
capital (human,
physical and financial)
in development.

25

He is an educated person and calls others to
acquire knowledge.

Developed human
considers familiarity
and mastery of
knowledge and science
necessary to achieve
development.

Ranking
of
compon
ents
accordin
gto

experts

Knowle
dge
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1
Reinvests investments. Developed human
draws attention to
sufficient knowledge T
about the importance of
Supports a strong and dynamic banking and the issue of capital
monetary system. accumulation '(fmanmal
and physical).
13
Prevents waste or improper and inappropriate
allocation and their total loss Developed human
knows that available
natural resources are 0
He is extremely sensitive to environmental scarce or limited.
protection.
Developed man tries to 3
advance himself and
He is a bold and risk-taking person. society, seeks (o test
and perform new
experiences and
activities.
He uses innovations and inventions to produce Developed human is an 12
goods and services and for the welfare of himself economic opportunity
and society as a whole. seeker.
Developed human has 8
the necessary
Gives great importance to the physical, mental dg?,z?g"::estfor d
and emotional health of oneself and society. velopment an
considers it necessary
to provide it for all
members of society. skill
Developed man is 9
He will never give up on problems and will seek creative or cares about
or find a new way to solve his problems and creativity and creating
those of society. an environment to
cultivate it.
Developed human has 2
special talents or
He is smart and creative, has genius, hopes or provides the
supports people with these qualities. environment for
cultivating these
talents.
Developed human 4
He seeks to find newer, easier , and less costly §eeks to discover or
ways to solve problems Invent new ways to
' advance oneself and
society.
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Scott’s (2012) method was used to calculate the reliability coefficient
of this instrument. For the purpose, the content review checklist was
distributed amon several subject matter experts, and their agreement
coefficient was calculated.

5 — Po—Pe
(1) \—Pe

Where:

Expected agreement percentage Pe = 0.261
Observed agreement percentage Po =% 94.44
Reliability coefficient = 0.92

According to Scott's formula, the obtained coefficient for the
content analysis form was equal to 0.92, and because it was above 70%,
the agreement coefficient is acceptable.

After formulating the content review checklist and calculating its
validity and reliability, content analysis was performed in a manner in
which, at first, the Fundamental Transformation Document was studied
completely and sentence by sentence. Afterwards, the themes of the
expressions corresponding to and in line with the categorization system
were identified and recorded in the checklist. Then the frequency of
each component was counted and it was determined exactly how much
each part of the document has paid attention to the dimensions of the
developed human. This was done by the researcher and randomly
checked by the supervisors to increase the validity of the findings
(taking into account the similarity of the answers that were confirmed).
It should be noted that the obtained data were analyzed using
descriptive indicators in the Shannon entropy analytical process. This
means that at first the frequencies of components in the content of the
Fundamental Transformation Document were extracted and then
inserted into the relevant table; Next, the research data were analyzed
in the Shannon entropy analytical process (to normalize the frequency
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table data, calculate the information load of the categories and to obtain
their importance factor and rank), three steps of which are explained as
follows.

4- Shannon entropy method

In this research, Shannon entropy method (as a widely used
method for calculating the weight and rank of indices) has been used.
This concept has been developed in various scientific fields, including
physics, social sciences and so on.

In this method, some steps are defined sequentially, which are
explained as follows:

Step 1: Firstly, the decision matrix was formed. For the purpose,
it is enough to get the evaluation of each option from the verbal
expressions of each criterion for qualitative criteria, and to put the real
number of that evaluation for the quantitative criteria. In the formula
below, columns and rows are criteria and options of decision matrix,
respectively. For example, X2 is the score of the first option compared
to the second criterion.

" W m
Xy Xyy 0 Xim

X = [Xij]nxm = . . . .
2 X Xny 7 Xam

Step 2: Normalize the above matrix and call each normalized
entry pij. Normalization is the division of each column by the sum of
the columns.

Step 3: Calculate the entropy of each index: The entropy, Ej is
calculated as follows and k as a constant value keeps the value of Ej
between 0 and 1.
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where p(x) is the probability distribution of the random variable
X. An increase in Shannon entropy increases uncertainty and decreases
information about a random variable knowledge. Another aspect of
Shannon entropy is its maximum entropy property for uniform
distribution.

Step 4: calculate the value of dj (degree of deviation) that states
how much relevant index (dj) provides useful information for decision
making to the decision maker. The closer the measured index values
are to each other, the less different the competing options are in terms
of that index.

(4) dj = 1-Ej
Therefore, the role of that indicator in decision making should be
reduced equally.

Step 5: calculate weight value, Wj. In fact, the standard weight
is equal to each dj divided by the total number of djs.

(5) wj=dj/2dj

It should be noted that in the present study, the number of
frequencies confirms the degree of importance and attention, so the
weights are calculated based on EJs.

5- Findings:

After determining the components and domains, and preparing and
approving the checklists, all the obtained results of counting the
frequency of components were collected in tables (Tabel 2, Tabel 3
and Tabel 4). In this section, after offering these tables, the information
and the results of their analysis are summarized and an answer to the
research question is provided.
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Tabel 2. Frequency distribution of attention (to three domains) and sub-components of

developed human in the transformation document

Source: Research Result

Component Some Introdu | C C |C |Se|Se|C C cC | T
manifestation | ction ha | ha | ha |as |[as | ha | ha | ha |0
s of the and pt | pt | pt {on|on|pt |pt |pt |t
following generali | er |er |er |4 |5 er |er |er |a
components ties 1 2 3 6 7 8 |
1- Human welfare | Development of life 1 1 1 3
(attitude)
Entrepreneurs 2 2
hip
Maximum use and
pleasure
2- Patriotism Respect for the people and the 2 2
(attitude) land and the fla
3- Efficiency diligence 1 1
(attitude)
Get things done fast 1 1
4- Contrary to the | Being the best at work
tradition of
inhibiting
development
(attitude)
Strive for 1 1
your destiny
5- Continuous Increase your knowledge
improvement
(attitude)
Rejection of 1 1
the status quo
6- Increase Prefer more amount to
welfare with work | less
(attitude)
Savingsup |
7- The importance | Implement innovations
of obedience in in society
welfare (attitude)
8- Condemnation Increase purchasing
of community power and revenue
poverty (attitude)
Balanced income
distribution
9- Respect for The importance of health,
human beings dignity and respect
(attitude)
10-Science is a Improving 1 2 1 3 7
tool for the quality of
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overcoming nature | educational
(attitude) resources
11-Value of No waste of resources 2
resources (attitude)
Importance to
productivity
12-The importance | Irreplaceable wealth 2
of human intellect | wisdom
(attitude)
13-Productivity Importance to scientists 1
(knowledge)
Supports productivity in
all sectors
14-The importance | Use science to serve
of knowledge in nature
overcoming nature
(knowledge)
15-Importance to Teach the 1
the concept of concept of
development development
(knowledge) to others
16-The role of It cares about investing
capital types in in the community
development
(knowledge)
17-Is Has been 1
knowledgeable educated
(knowledge)
18-The importance | Reinvest to increase
of capital capital
accumulation
(knowledge)
Pro a strong banking
system
19-Scarcity of It does not waste
resources resources
(knowledge)
It is the protector of the 2
environment
20-Experience It is bold and risky
(skill)
21-Economic Application of the invention to
Opportunity increase production and
(Skills) prosperity
22-Capable (skill) It cares about physical, 2
mental and intellectual
health
23-Creative (skill) | Findsanew 3
way
24-Special Talent He is smart 4
(Skills)




Analysis of the Position of the Developed Human Being " »
46 in the Fundamental Transformation Document of ‘ A‘ " -
Iran’s Education System S e van ] e A

(former Economic Studies)

25-Inventing new Find a new way for
methods (Skills) society to progress
Total 5 9 0 2| 2| 3|15 0 0|3
6
Percent% 139 | 25 0| 5| 5. 8 | 41 0 0|1
6| 6| 3 7 0
0
%

Tabel 2 identifies the number of components enumerated according to
the three domains of the developed human being (attitude-based,
knowledge-based, skill-based) and its subcomponent. For the attitude-
based domain, a total of 22 frequencies of developed human
components (60%) have been counted. In knowledge-based domain, a
total of 5 frequencies of developed human components (14%) are
considered. In skill-based domain, a total of 9 frequencies of developed
human components (25%) are considered. The highest percentage of
frequency is related to the attitude-based domain (the set of objectives
that involve matters related to tendency, value, emotional effects and
beliefs and the expected ideas, and pupils should also reinforce his/her
desires, feelings, attitudes and beliefs about the subject matter).

Tabel 3 shows the frequency of components and sub-
components developed of human according to the different chapters of
the Fundamental Transformation Document.
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Tabel 3. Frequency distribution of attention to components and sub-components of developed human in the Fundamental Transformation Document
of Iranian education system
Source: Research Result

T
Ite o
m 1 2 31 4 5 6 7 8| 9|t
No. a
|
s c|C C C C c|C
1 o h |h h h h h |h
Co ac;cnut Introduction a Z ; ; ; Z ’a) ’a)
mp chap and . s t t t t t t t
one generalities o
ters e | e e e e e | e
nts n
1 r r r r r r r
2 |3 4 5 6 7 |8
He seeks To Follow
prosperit To Welfare And
1 Human Is an y and the Follow To Follow ... creating
0 2 0| 0 1 | expansio 1 1 | Welfare 0| O | 5| employment
welfare entrepreneur Welfar
n of And( and
s e And
livelihoo entrepreneur
d ship A, B
Respect for
L. water, soil, Respect To
2 Patriotism | O 0 0| O 0 0 2 flags and o 0|2 Water And D
people
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Increase
He tries to . production
3 0 1 increase ol o 0 0 3 Cv\;zlt?ng ol ol2 with hard
efficiencies production and time work -
hard work Prevent From
..EF
4 Contrary He does He is against
to the not leave the traditions
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Furtherly, in order to normalize the data and determine the information
load and their importance factor, Shannon entropy method has been
used. To apply the Shannon entropy method, at first, we draw a table
of data related to the study of developed human components in Excel
software and then we normalize the data. Next, using the formula in the
second step of Shannon method, Entropy or amount of information
load of each index (EJ), Degree of deviation of each index (DJ), weight
of each index (WJ) and finally rank of importance of each component
(RANK) in the transformation document for each of the components,
the data will be evaluated. The results are presented in Table 6. It
should be explained that, since the rankings are based on the subject of
research, in terms of frequency, so in the entropy method, EJs are taken
into consideration as the basis for calculating weights than DJs.

Tabel 4. Shannon entropy results for examining the degree of attention to human developed

components in the fundamental transformation document
Source: Research Result

1 Human welfare 5 0.732 0.151 2

2 Patriotism 2 0.315 0.065 6

3 Importance of efficiency 2 0.315 0.065 6

4 Denial of false traditions 1 0 0 11

5 continuous improvement 1 0 0 11

10 science tools to overcome nature 7 0.885 0.183 1

11 Valuable resources 2 0.315 0.065 6

12 Gives importance to human intellect 3 0.5 0.103 4

15 knows the concept of development 1 0 0 11

17 Adequate mastery of development 1 0 0 11
knowledge

19 He knows the scarcity of resources 2 0.315 0.065 6

22 He has the potential for development 2 0.315 0.065 6

23 He is creative 3 0.5 0.103 4

2 He has a special talent 4 0.630 0.130 3

Question: What is the level of attention to the 25-item components of
developed human in different chapters of the Fundamental
Transformation Document ?
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As can be seen, based on the results obtained from Shannon
entropy, the degree of attention and rank related to the importance of
each developed human component in the Fundamental Transformation
Document is as follows:

The tenth component (developed man believes in science and
knowledge as the only tool to dominate nature and the environment,
however without harming it) with an information load of 0.885 and an
importance factor of 0.183 has been given the most importance.

The word counting method was also used to make the results
clearer. The results of this word-counting are given in the table below:
Tabel 5. Word counting on the fundamental transformation document of Iranian education

system.
Source: Research Result

Percentage% Economic words in Total numbers of Reference Item
question words in the No.
document
1,035 113 10914 Fundamental 1
Transformation
Document...

As can be seen from the results of the table, out of the total number of
words counted in the text of the eight chapters of the document, about
1% is about the desired components of the research, namely, the
characteristics of the developed human.

To examine the reliability of obtained results from the research
tests, we proceeded to select several components not relevant to the
research topic, to compare with the research results, the results of
which are as follows (Note that the selected components are among the
most frequent components in the Transformation Document, some of
which are also mentioned in the Literature Review section).
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Tabel 6. Comparison of the frequencies of some important and fundamental concepts in the
transformation document with the developed human components
Source: Research Result

Frequency Some of the concepts and components used in the Row
Fundamental Transformation Document

58 The word of Islamic standard system 1

176 The word and concept of ethics and religious and 2
divine education

38 The word of Velayat Orientation 3

70 Paying attention to the branches of religion, chastity 4

and hijab

12 The word of Mahdism and Waiting (for Mahdi) 5

275 Words and themes of Hayat Tayyeba (good life) 6

36 Total number of the themes about 25 components of 7
developed human

As it is clear from the results of the frequencies in the table, there is a
big difference between the amount of attention to categories such as
Hayat Tayyeba (good life) and Foru’oldin (Ithe branches of religion),
hijab and chastity, etc. with the level of attention to the 25 counted
components of developed human. Nevertheless, most of these other
categories are obtained using word-counting and have been as both co-
word and co-theme for developed human components. As mentioned
in the research method, the unit of counting in this study is frequency,
S0 as a comparison based on this criterion, the amount of attention to
the components of the developed human is small compared to other
categories.

Here, using the data shown in the table above for the Shannon
entropy process, the importance factors and information loads of the
selected control categories are calculated.
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Tabel 7. Calculated entropy of selected control categories in the fundamental transformation
document
Source: Research Result

The title of Frequencies Entropy or Weights or Ranks (Obtained
Components information load of importance based on
each index (rounded) factor importance factors)
(rounded)
Islamic standard 58 2.3 0.161 4
system
Ethics and religious 176 2.9 0.205 2
and divine education
Velayat Orientation 38 2 0.144 5
Branches of 70 2.2 0.168 3
religion, chastity
and hijab
Hayat Tayyeba 275 3.1 0.223 1

As can be seen from the results obtained in Table 7, Hayat Tayyeba
with information load of 3.1 and importance factor of 0.223 has gained
the highest level of attention and guardianship Orientation (Velayat
Madari) with information load of 2 and importance factor of 0.144 has
received the lowest level of attention from among the five selected
control categories in the Fundamental Transformation Document.

Here, to make the results clearer, a table is provided to compare
the results of the research variables in terms of frequency as well as
entropy results and importance factors with the results obtained from
(selected control variables).

(In the case of the research components in the last row of the
table, only the highest importance factor and information load is given
among the 25 research components):
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Tabel 8. Comparison of the frequency of developed human components with other selected

important control components
Source: Research Result

Frequencies Entropy or Weights or importance factor Ranks (Obtained
information (rounded) based on
load of each importance

index factors)
(rounded)
Islamic standard system 58 2.3 0.161
Ethics and religious and 176 2.9 0.205
divine education
Velayat Orientation 38 2 0.144
Branches of religion, chastity 70 2.2 0.168
and hijab

Hayat Tayyeba 275 1.3 0.223
The components of 36 0.885 0.183

developed human of our

study

As can be seen from the results of the above table, the frequency of
only five components (Islamic standard system, morality and religious
education, guardianship-orientation, branches of religion and chastity
and Hijab, Hayat Tayyeba) is 617 times, despite they has been obtained
using word counting and not theme-based, while the frequency
obtained for 25 components of developed humans is only 36 times, and
the highest information load and importance factor related to developed
human is less than most of these components, which it is solely a reason
for the negative response to the research gquestion.

6- Summary and Conclusion

Based on the obtained results, with regard to attitude-based,
knowledge-based and skill-based domains, a total of 22, 5 and 9
frequencies are counted, which they account for 60%, 14% and 25% of
the developed human components, respectively.

As a result, the highest percentage of frequency is related to the
attitude-based domain and the lowest percentage of attention is related
to the knowledge-based one.
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Attitudes, values and even skills should be formed based on the
knowledge and awareness of people and in fact they should result from
it, but as the results of research showed in the Transformational
Document, science and knowledge have not been paid attention as
much as the attitudes.

Based on the results obtained from Shannon entropy, the degree
of attention and rank related to the importance of each component of
developed human in the Fundamental Transformation Document is as
follows:

The component of “developed human believes in science and
knowledge as the only tool to overcome nature and the surrounding
environment, of course with environmental considerations” with a
importance factor of 0.183 and information load of 0.885 is given the
most importance and it has been ranked first.

The lowest importance factor is related to the components of
“tradition breaker, continuous progress, knows the concept of
development, is knowledgeable and aware” each with zero information
load and importance factor.

Given the small number of frequencies counted in all three areas
of education, which are in fact various dimensions of human
components developed, compared to competing concepts and
categories in Table 10 (the components such as: Islamic standard
system, ethics, divine and religious education, guardianship-
orientation, etc.), it seems that in the Fundamental Transformation
Document, not enough attention has been paid to the components of
human beings, and therefore, this lack of attention and importance has
been extended to the text of selected books. As a result, with this
amount of attention, they will not be able to convey the sense of
necessity of cultivating developed human beings who produce
economic growth and prosperity to textbooks and, as a result, students.
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Regarding word counting, the results showed that about 1% of
the total content of the document has dealt with the subject of research,
namely the characteristics of the developed human being.

Comparison of the importance coefficients of selected control
categories (entropy table No. 9), that is 5 categories of “Islamic ethics
and education, branches of religion and hijab, chastity and good life,
orbital province and Islamic standard system”, versus the coefficients
of importance and information load of human development
components, the findings indicate that the information load and
importance factors obtained from the entropy of selected categories are
far higher than the human components developed. The larger the
entropy of a number variable, the higher its weight and rank. And
because initially, according to the definitions in the third chapter, high
frequency of a word or theme indicates more attention and importance
given to a component in a text message (book or any other media), so
based on the results it can be judged that the higher coefficients
obtained from the entropy of competing components indicated their
greater importance from the point of view of the authors of the
Fundamental Transformation Document.

If the results obtained according to Table (2), the ranking of
human components developed based on the priorities set by the
researcher, which was ranked according to the priorities and needs of
the country and with the advice of a number of experts, are compared
and interpreted, it should be said: a component that has won first rank
in the entropy test (developed man believes in science and knowledge
as the only tool to overcome nature and the environment, of course,
with environmental considerations), it is ranked fourth in importance
in the ranking table,. Therefore, not only the frequency number and
attention to developed human components, but also the order of
importance of each of them has not been sufficiently and expertly paid
attention, and therefore it would be far from expected that such
planning in upstream documents could provide manpower with
developmental thinking in the education system.
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As a result, the frequencies, percentages and poor results
obtained indicate that the Fundamental Transformation Document pays
little attention to these components and since textbooks in the Iranian
education system have been prepared and compiled based on this
document, so about the question that whether formal upstream
educational resources in Iran can nurture human beings with developed
thinking or not? It must be said, no.

Raising a developed human being who can be the source of
growth, development and progress of society in the future, requires far
more importance and attention than the results of what has been tested.

As a final point, it seems that the realization of developed human
requires a human-centered view and more attention to human material
life and needs, of course, religion itself is not indifferent to this issue.
In Islam, both material and spiritual aspects of human beings have been
considered, and in principle, Islam is a multifaceted religion and has
never condemned or prohibited efforts to improve human material life,
but many verses and hadiths recommend hard work for meeting human
needs in it, but it seems that the authors of the Transformation
Document are too focused only on the spiritual and otherworldly needs
of human beings, and this way of thinking and attitude can be clearly
seen and felt in the text of the document.
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ABSTRACT

In this paper, we investigate the relationship between the economic policy uncertainty (EPU)
and oil prices in OPEC countries utilizing a nonparametric panel data model to allow the
data to outfitter the shape of functional form. The change in oil price reflects the changes
in fundamental and non-fundamental factors. Using yearly data from OPEC countries from
2003 to 2017, we find that EPU has a positive and significant effect on price. The research
findings show renewable energies, oil price expectations, and EPU are the most influential
factors, respectively. So policymakers should devote more attention to fundamental aspects.
The planning and establishment of the necessary infrastructure for the extensive use of
renewable energies will lead to a significant reduction in oil prices. Although the research
findings indicate that renewable energy and oil are substitutes, oil and gas will continue to
grow in the decades ahead. Also, the rise in the EPU will lead to an increase in oil prices.
In this regard, policy authorities try to mitigate the adverse effects of oil price increases,
which in turn reduces the success of those policies and causes an increment in economic
policy uncertainty.
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1-  Introduction

Oil, the primary source of energy and the motor to grow economically,
is an essential factor behind the process of production. The
consumption of oil has increased significantly with the modernization
of the economy (Basher & Sadorssky, 2006). In the field of oil and gas,
current policies of the country include increasing the capacity of
protected oil production in proportion to the existing reserves with
more economic, security, and political power, exploiting the regional
and geographical situation of the country for buying and selling,
processing, refining, exchanging and transferring oil and gas to
domestic and global markets, and replacing the export of oil and gas
and petrochemical products with exporting crude oil and natural gas.
Despite that, the components affecting the production volume and price
of oil are not decided by economic policymakers, which affects the
economy of Iran and oil-exporting countries. Rising oil prices increase
production costs, import, oil products, and inflation, which are
obstacles to GDP increases for countries that import oil (Cavalcanti &
Jalles, 2013) and can reduce consumption, investment, and,
consequently, the economic growth as well (Loungani, 1986). Earlier
research indicates that the pricing of each commodity is determined by
the market mechanism and the interaction of supply and demand of that
commaodity is affected by various components. Demand depends on
consumer income, the price of related commodities, and price
expectations in addition to the price of the commodity. Also, the
amount of supply depends on commaodity prices, production costs, and
price expectations. Therefore, the price is affected by the factors
affecting supply and demand. In general, the factors can be divided into
two main groups: fundamental factors and non-fundamental factors.
Oil is regarded as an asset and a commodity, so changes in fundamental
and non-fundamental factors alter oil prices. Fundamental factors
comprise supply and demand, while non-fundamental factors cover
risks and uncertainties, psychological, political, and geopolitical
factors, and stock exchange and speculation activities in oil financial
markets, which cause fluctuations in oil prices. Uncertainty in an
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economic system can be characterized by high fluctuation among the
economic variables. The interaction between oil performance and
macroeconomics has been noticed by many researchers.
Comprehension of the effects brought about by oil shocks is
essential to formulate a proper response to policies. These results
probably are dependent on the source of the change in oil prices and
vary among states. Recent studies suggested that the influences of oil
shocks on the US and EU countries change impressively depending on
the source and cause of oil price fluctuations (Kilian, 2009; Peersman
& Van Robays, 2009b). For example, it is expected that exogenous
disruptions in the supply of crude oil leading to raised oil prices will
lead to lower economic activity and higher inflation in oil-importing
countries. On the other hand, the rise of oil prices can be a consequence
of the growing oil demand that reflects worldwide economic expansion
or precautionary motives that will have potentially varied influences on
output. The identification constraints can be obtained from a simple
model of supply and demand in the oil market. First, a shock in the oil
supply negatively correlates with oil prices and its production. For
example, such shocks can result from production disruptions because
of changes in production quotas set by the Organization of Petroleum
Exporting Countries (OPEC) or military conflicts. After an adverse oil
supply shock, world economic activity will either slow down or remain
unchanged. Second, the occurrence of demand shocks will lead to a
change in oil production, and oil prices will move in the same direction,
as demand-driven price rises typically follow more outstanding
production of oil in oil-exporting countries. Here we define such a
shock as the oil demand shock, which is rooted in higher economic
activity. As a result, this shock is characterized by a positive movement
between world economic activity, oil prices, and oil production. Fears
about the future of crude oil supply or rising oil prices based on
hypothetical motivations are clear examples of it. Unlike the demand
shock caused by economic activity, shocks because of oil-specific
demand because of uncertainty can not have a positive outcome on
economic activity globally. Therefore, the final impact on global
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activity can be harmful even due to rising oil prices (Baumeister,
Peersman & Van Robays, 2010).

In recent years, the rapidly growing literature on nonparametric
econometric methods has been a solution to the problems of parametric
specification error in econometric regression models. Nonparametric
regression methods do not require the researcher to assume and
determine a functional form for the relationship between explanatory
variables and dependent variables. Thus, the functional form is
specified by the data instead of the researcher making arbitrary
decisions. Therefore, in the present study, considering the role and
importance of OPEC in the oil supply, demand, and oil prices and its
effect on the growth and wealth in the world, factors affecting the
determination of OPEC oil prices with an emphasis on EPU as a
representative of non-fundamental factors affecting oil prices are
investigated for a selection of OPEC member countries during 2003-
2017 using non-parametric regression.

2- Review Literature

Concerns about political uncertainty have been exacerbated by the
global financial crisis, the eurozone chain crisis, and partisan political
divisions in the United States. For instance, the Federal Open Market
Committee (2009) and the International Monetary Fund (2012, 2013)
advise that uncertainty about fiscal policies, regulations, and monetary
policy have contributed to a sharp economic downturn in 2008-09 and
the slow improvement of the future. To examine the role of policy
uncertainty (Baker, Bloom & Davis, 2016), they first developed an
EPU index (EPU) for the United States and examined its evolution.
This index is based on the media and shows that such uncertainty has
a negative, lasting effect on economic activity. Several studies have
examined the impact of EPU on employment and industrial production,
unemployment rate (Caggiano, Castelnuovo & Figueres, 2014 and
2017) stock market fluctuations, and returns (Kang & Ratti, 2013a;
2013b; You, Guo, Zhu & Tang, 2017). Another branch of studies in
this field examined the relationship between EPU and asset prices
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(Brogaard & Detzel, 2015) and the growth of bank lending (Bordo,
Duca & Koch, 2016). Evidence shows that EPU has a negative
relationship with business cycles and exacerbates the effects of the
recession by postponing firms’ decisions to invest and hire (Bloom,
2014). The impact that oil prices have on EPU is considered and
evaluated in various studies. Hamilton (1983) proved that oil price
shocks affect stock returns, inflation, and GDP. Recent studies have
concentrated on the channel of the business cycle through negative oil
shocks and their impact on macroeconomics. Hamilton (2003) shows
that oil prices fall in the event of a recession in the United States.
Barrero, Bloom & Wright (2017) based on the study showed that oil
price fluctuations have a short-term effect on uncertainty. Also, Baker
et al. (2016) show that EPU affects oil prices. So that the uncertainty
of economic policies can be affected through the media, showing that
according to this index, the international financial crisis has intensified
EPU. Bloom (2014: 28 (2)) relies on the effectiveness of economic
policy with business cycles. The results of the research show that
uncertainty with delay in investment decisions has a negative impact
on the employment of firms and exacerbates the recession. It shows
that this uncertainty has the effect of recession through delay in
investment decisions and employment of enterprises and increases it
by weakening economic policies. Antonakakis, Chatziantoniou & Filis
(2014) examined the dynamic relationship between changes in oil
prices and the EPU index; they showed that EPU (oil price shocks)
negatively responds to increased demand for oil prices (fixed economic
policy shocks). Rehman (2018) examines whether oil shocks predict
EPU, and concludes that the economic uncertainties of India, Spain,
and Japan respond to global oil price shocks. Seifollahi(2018)
investigates the effect of oil price uncertainty on economic growth
using the (GMM) method between 1961-2015 in oil exporting and oil
importers countries. The esults show that oil prices uncertainty have a
negative effect on economic growth both in the group of oil exporting
countries and in the group of oil importing countries. However,
demand shocks cannot trigger any change. Hailemariam, Smyth &
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Zhang (2019) examined the relationship between oil prices and the
EPU. Their results show that the oil price coefficient becomes negative
when the demand for oil prices increases on a global scale. Also,
specific non-parametric estimates in each country show that these
functions and routine factors are increasing over time. Zhang & Yan
(2020) investigated the possible effect of EPU (EPU) on crude oil
prices. Their experimental results suggest that, first, almost all the US
EPU indices and WTI returns over the sample period, are adverse.
Second, in the frequency range of 1-6 months and 6-12 months, almost
all the EPU indices can have significant effects on WTI returns, while
in the frequency range of 12-24 months, only the uncertainties about
monetary policy, National Security, and Regulation Policy may
significantly affect WTI performance. The effect of the US EPUs on
WTI performance seems more remarkable, particularly in the face of
the global financial crisis. Darmawen et al. (2021) studied the effect of
changes in world oil prices on inflation in Indonesia and they adopted
a nonparametric regression approach to find that the world oil price
changes affected Indonesia’s inflation less seriously. Wen et al.(2022)
examined the impact of economic policy uncertainty on economic
growth in Pakistan. the results of the nonlinear model show that the
positive effects of economic uncertainty have a negative effect on
short-term economic growth and the positive effect of economic
uncertainty is more than the negative effect of economic policy
uncertainty. Ansari and Rezazadeh (2023) provide important evidence
on the short-run relationship between various uncertainty shocks and
the Iranian macroeconomy. In the long run, the results show that
economic news from the US government is the least important
parameter for domestic production and Iran's macroeconomic
uncertainty is the most important; Exchange rate and oil market shocks.
Shocks in international financial markets have an asymmetric effect on
the money supply, and a decrease in energy market uncertainty can lead
to an increase in the money supply.

Given that the volume of oil reserves in OPEC member
countries is almost four times that of non-oil exporting countries,
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OPEC decisions and policies in response to oil market realities affect
oil prices. These decisions are influenced by important factors of oil
demand and supply and global uncertainties. In this regard, the present
study tries to examine the effect of global EPU on OPEC oil prices.
This study differs from others in two ways. EPU in this study is media-
based according to the method propped by Baker et al. (2016). Besides,
the economic theory provided little information about the functional
form of the relationship between dependent and independent variables.

3- Model and Data

The real oil price is the dependent variable, and independent variables
include EPU, industry value-added index, real interest rate, oil rents,
renewable energy, and oil price expectations.

Tablel.Variables

Source: Resarch Result
Real price of OPEC oil (OPEC oil | https://www.opec.org/opec_web/en/
basket)
Policy Uncertainty Index (Global) https://www.policyuncertainty.com/

QOil rents https://data.worldbank.org/

Industry value added https://data.worldbank.org/

Real interest rate https://data.worldbank.org/

Renewable energy https://www.oecd.org/

Oil price expectations https://www.eia.gov/outlooks/steo/report/prices.php

In this study, the nonparametric method is used to investigate the
effect of uncertainty on the real price of OPEC oil. According to the
literature, parametric models having restrictive assumptions on the
functional form have been used to examine the relationship between oil
prices and EPU. The downside with parametric models is because of
the biased and inconsistent estimates, as a result of misspecification if
there was not any prior knowledge about the functional form
(Hailemariam et al, 2019).

According to the modeling strategy of Li, Chen & Gao (2011)
and Silvapulle, Smyth, Zhang & Fenech (2017), the proposed
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econometric model linking the EPU index to the real oil price is as
follows:

(1) Yie = ft + ;Bt,lUNt + ﬁt,zREit + ,Bt,SINDit +
Bt aRR: + BrsOR;t + BrcOPE. + a; + e

the following relation is established:
Xit=(,RE;;,,RR;,,OPE;)
This model is written as a matrix as follows
Yy = ft + Xittﬂt T+ 6,
i=1..,Nt=1..T
That Y;; is the real oil prices, f; is trend functions of unknown
country-specific, UN; is the EPU index, OPE, is oil price fluctuations,
IND;, is industrial production index, RR; is real interest rates, RE;; iS
renewable energy, and OR; is oil rent.

()

a, shows unseen individual effects, e;, is an error term that is
fixed and independent of regressions. 4 ; = 3, (t/T) and f, = f,(t/T)
are variable vectors with time and trend functions; f(0) and g3, (0) are

unknown smooth functions. To identify, we assume thatiai =0.
1=1
To estimate the trend functions, fi and time-varying
coefficients, S ; which measures the impacts of oil price fluctuations
on the actual oil price in Equation(3), we use the LLDVE approach

which was proposed by Li et al. (2011). To accurately explain the
LLDVE estimator, the following symbols are introduced.
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Y o= Y o Y oY Y Y )"
B(X,B)=(X 1T1ﬂ1 ----- XlTT/BT ----- X I\Tlﬂl ----- X I\TTﬂr)T
0
€ = (B1qs 1€ 1€p1rr€op 1eer €11 Eht)
0 -
f=T, ®@F,..f) =1&f
a=(a,,....ay )y,
- _
@) D=(-lylys) ®lIr,

Where I, isavector K x1and ® is the Kronecker product.

For estimating the coefficients and functions of the variable

using the LLDVE approach, here the variable vector can be defined
with added time as  A.(z) =[f (¢), B.(2),.... B, ()] and assume that £.

has first- and second-order derivatives. After Taylor’s expansion, the
following relationship is established:

(4)

B/T)= B(r)+ L.()t/T —71)
Where f.(7) is the first derivative of f.(r) and the following

relation is obtained:

4B A ~M @A @B ]

Hence the following relationship is established:
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)
~ T
MT(2)=[M/(z),M ] (2),.M (7) ]
Th Th
Mi(T)Z .
1 XiTT T —=T T—TTX;
Th Th ,
i =12,..., N

The parameters are estimated by minimizing the weighted
! T
squares in equation (6) concerning a. and [ﬂ*(r), hﬂ*(r)} . Therefore,
the following relation is established:

(6) min[¥ — Ni (r)[ £.(2), h/}j(r)]T —Da] W ()Y -M (r)[ £.(), h,B:(r)T ~Da]
Where W (z) = I, ®WV(7) the core weight matrix is as follows:

W (7) =diag {%k [1;? j%k (1;;T j}

K(0) is the function of the kernel and h is the bandwidth.

(")

Given the first-order condition (6) concerning o, we obtain the
following relation:

@ a =d[BW ()5 ] B'W (r)[v” M (r)[ﬁf(r),h(ﬂ;(r))T]T]
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By substituting ¢ with @ in Equation (6) and minimizing
' 7|7 ~
concerns to {ﬂf (r),h{ ﬂ*(r)} } and estimating the LLDVE, g.(7),

LS.(7) is as follows:

©) Bo(@) = (141,04 )M (W “(@)IM (DM T (W "(2))
Where l,, is the identity matrix of(d +1)x(d+1), 0y, is
matrix 0 of the relation (d +1)x (d +1),

L) =[f @, B By ()] W () =K (W (0)K (7)
K(z)=1yw —D(DW ()D)'DW (z)

and

Note that for each 7, K({r)Da=0

In this study, the specific trend functions can be estimated from
the residuals.
eAit =Y _fﬂ(t IT)-X |?ﬁt -,

(10)
In particular, for the cross-section i the trend function,
m, (t/T)

T=t/T

can be calculated by using a local linear regression of S at

(11) e, =m/T)+eg,
Where €t in 1=12.0T g independent errors with zero
mean.

Following the findings of Sun, Carroll & Li (2009) and
Silvapulle et al. (2017), we use cross-validation to select bandwidth.
This method automatically selects the optimal bandwidth. We use the
bootstrap approach to create non-parametric confidence bands for
time-varying trends and coefficient functions according to the findings



Parvaneh Pordel, Marziyeh Esfandiari 75
Quiarterly Journal of Quantitative Economics(JQE) (2024) 21(1)

of Mammen (1993) and Silvapulle et al. (2017). The first step is
obtaining the remainder of the detrending of (5), & =€ —m; (z:b)

1=12,..,N 1 =1,2,..N s established. In the

—

next step, we re-sample the remaining detrending % ~ % where k is

where for , the relation

randomly selected from R by replacing and creating a bootstrap

sample of Vi through the following equation:

Yo=f@T)+X{ B +a +m, (t;b)+&

it ? it

Using the bootstrap sample { } we estimate the usual

time-varying trend functions f /T), coefficient functions A , and
proprietary trend functions using the LLDVE method. The last step is
repeating the above method 1000 times and obtaining a 90%
confidence band to estimate the usual trends and coefficient functions.

4- Research findings

This section provides the results of nonparametric tests including the
Kolmogorov-Smirnov and Kruscal-Wallis tests and The Kernel
regression( Local linear estimator ) results.

The Kolmogorov-Smirnov test compares a known hypothetical
probability distribution (e.g. the normal distribution) with the
distribution generated by the data. As can be seen in Table 1, the P-
VALUE is less than 5% and it can be concluded that the data used in
the present study do not have a normal distribution. So, the estimation
with parametric models can be biased and inconsistent, as a result of
misspecifications if there were not any prior knowledge of the
functional form.

! Epanechnikov type of kernel functions is used in this study
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Table2. Kolmogorov-smirnov test
Source: Resarch Result

One-Sample Kolmogorov-Smirnov Test
id op un Ope ind or rr re
N 354 354 354 354 354 354 354 354
Normal 72.7 116.5 24.5 22,5 9223.3 27.7 27.7
Parameters* | 3.50 8 2 1 38 |0 7 6 6
b 30.0 15.1 9223.3 30.6 30.6
1.71 1 45.12 8.57 9.79 8 7 0 0
Most 0.14 0.14 0.15 0.11 0.18 0.07 0.41 0.30 0.30
E)_(treme 0.14 0.10 0.15 0.11 0.18 0.07 0.41 0.30 0.30
Differences -0.14 -0.14 | -0.10 -0.11 | -0.16 | -0.07 | -0.26 -0.18 | -0.18
Test Statistic 0.14 0.14 0.15 0.11 0.18 0.07 0.41 0.30
Asymp. Sig. (2-tailed) .000
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Monte .000
Carlo Sig. | .000d 0.00 0.00 0.00 d 0.04 0.00 0.00 0.00
(2-tailed) 00 |00 .000
0 0 0.00 0.00 0.00 0.03 0.00 0.00 0.00
0.0 0.0 .000
0 0 0.00 0.00 0.00 0.04 0.00 0.00 0.00

The Kruskal-Wallis H is a nonparametric test based on rank, which can
be used to determine whether there exist statistically significant
differences between two or more groups of independent variables on a
continuous or dependent one. Given the concept of the Kruskal-Wallis
test, we want to answer the question of whether the effect of different
factors on oil prices is the same in OPEC countries. According to Table
3, oil rent, real interest rate, oil price expectations, and industry value
added have different effects on oil prices in OPEC member countries.
The mean of the variables and the corresponding ranking of countries
are given in Table 4. Nigeria is the highest in renewable energy. Iraq
has the highest rank in oil rent, real interest rate, and industry value
added.



A \Vf‘ Parvaneh Pordel, Marziyeh Esfandiari 77
Shahid Chamran University of Abvaz Quiarterly Journal of Quantitative Economics(JQE) (2024) 21(1)
Quarterly Journal of Quantitative Economics
(former Economic Studies)

Table3. Kruskal-Wallis test
Source: Resarch Result

op | un | ope | Ind or rr re
Kruskal-Wallis H .0 .0 .0 | 47.7 | 266.9 | 251.3 | 329.9
Df 5 5 5 5 5 5 5
Asymp. Sig. 1.0 [ 1.0 | 1.0 | .000 | .000 .000 .000
Monte Sig. 1.0 | 1.0 | 1.0 | .000 | .000 .000 .000
Carlo Sig. 95% Confidence Lower 10| 1.0 | 1.0 | .000 | .000 .000 .000
Interval Bound
Upper 1.0 | 1.0 | 1.0 | .000 | .000 .000 .000
Bound
re
100
80
60
40
20
0
i 10 | e e || ol |l e | D st | e s ] | ] | o | Pt | o () || | (] (v | e e | ] (Ve
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Figurel. Kruskal-Wallis test
Source: Resarch Result
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Tabled. Kruskal-Wallis test for renewable energy index for 6 OPEC countries in the period

2003: g1 to 2017: g3
Source: Resarch Result

Number of country Renewable real Oil Industry
observation energies(Mean interest rent(Mean value
s ) rate(Mean ) added(Mean
) )

Mean Mean Mean

59 Algeria 33.56 91.64 188.00 122.07

59 Angola 265.83 133.97 245.88 198.63

59 Indonesi 207.17 117.05 34.07 202.56

a

59 Iran 114.39 266.22 188.27 169.85

59 Iraq 119.05 324.78 305.54 231.32

59 Nigeria 325.00 131.34 103.24 140.58
'20008 ST ey esqydd | raa e e | oot heopt et o T o e st R ot A1
BB itdiezzess22 R0 8
<<<<<<<<_§_§_§_§ = | = ||| o=

Figure2. Kruskal-Wallis test for real interest rate
Source: Resarch Result
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Figure3. Kruskal-Wallis test for oil Rent
Source: Resarch Result
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Figured. Kruskal-Wallis test for industry index
Source: Resarch Result

Using the kernel local linear regression estimator, the extent and
direction of the effect of global EPU on oil prices are estimated. There
are two hypotheses are examined as follows:
Global EPU has a positive impact on oil prices.

Among the explanatory variables, EPU is the most influential
factor.
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Table5. Core regression: Local linear estimator
Source: Resarch Result

Local-linear regression Number of obs = 327
Kernel: epanechnikov
Bandwidth: cross validation R-squared = 0.9678
Log op Estimate Z(P>|Z|)
Mean
Log op 4.210966
Effect
Log un 0.3522596 2.6(0.0000)
Ope 0.420129 49.0(0.0000)
L -0.0003032 -0.1(0.9000)
Or 0.0209778 0.8(0.4000)
L ind 0.0169741 2.2(0.0000)
Lre -1.228478 -3.2(.0000)

Based on Table 5, the results show that there is a positive and
significant relationship between oil prices and EPU. According to the
findings, it can be concluded that for oa one percent change in the EPU
index, the variable of oil price will change by 0.35 percent. For one unit
change in the oil price expectations index, oil prices increase by 42%.
Real interest rate and oil rent index do not have any significant effect
on oil prices. One percent increase in the industrial value-added
elevates the oil price by 1.6 percent; also, renewable energies reduce
the oil prices by 12 percent.

The fundamental factors of oil supply and demand and non-
fundamental factors comprising of financial market conditions,
speculation, and geopolitics have significant impacts. On the other
hand, factors such as the industrial value-added in each country,
alternative energy sources, oil rents, and oil price expectations are
among the fundamental factors, and the US Federal Reserve real
interest rate and EPU are among the non-fundamental factors.
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Estimation of the model by nonparametric method shows that
renewable energy has the greatest effect on oil prices. As the quota of
renewable energy in the energy supply increases, OPEC oil prices fall
due to declining demand. The industrial value-added has a positive and
significant effect on oil prices because, with more industrial activities,
the oil demand has increased, which elevates oil prices. Oil rents have
a positive and significant effect on oil prices as the difference between
oil income and oil extraction costs. Due to the determination of oil
quotas and oil prices in OPEC member countries, the oil industry profit
rises by reducing oil extraction costs. Oil price expectations, like
market expectations for any commodity, affect prices. Expectations of
rising oil prices will lead to higher oil prices due to increased
precautionary oil demand. According to the research findings, an
increase in the Federal Reserve's real interest rate will lead to lower oil
prices. On the one hand, raising interest rates increases the cost of
maintaining oil on board, and on the other hand, it reduces the net
present value of future profits, hence increasing the oil supply. Rising
interest rates on the Federal Reserve will reduce the price of savings
bonds, treasury bills, and stocks. Thus, the profitability of speculative
activities in the savings bond market leads to the transfer of cash flow
from commodity exchanges such as oil and its derivatives and
agricultural products to the savings bond and treasury markets. As a
result, oil prices fall. The emergence and spread of EPU will lead to
higher oil prices. Since oil has assets in addition to physical and
commodity aspects, with the increase of EPU, the possibility of
restricting the future supply of oil, as well as increasing precautionary
demand and speculation of oil, increases oil prices. Therefore, the
unique situation of OPEC member countries means that the uncertainty
of global economic policies is not a significant factor affecting oil
prices, and the development of alternative energies has a significant
effect on oil prices. This necessitates a change in policy and precise
planning in oil-rich countries to use alternative fuels and produce oil
products instead of selling crude oil.



The Effect of Economic Policy Uncertainty on Oil A\",‘
82 Prices (Case StUdy: OPEC Countries) Shahid Chamran University of Ahvaz
Quarterly Journal of Quantitative Economics

(former Economic Studies)

5- Concluding Remarks

The present study aimed to investigate the impact of EPU on oil prices
in selected OPEC countries. We have examined the effect of
fundamental and nonfundamental factors on oil prices in the selected
OPEC countries using a nonparametric panel data model. This
technique allows determining the shape of the function using the data
instead of imposing assumptions. The results show that among the
fundamental factors, renewable energies and oil price expectations are
the most influential factors. Also, EPU has a positive and significant
impact on oil prices. However, the impact of renewable energy is more
effective than EPU as a non-fundamental factor. The results align with
(Gudazi Faahani & Abbasinejad,2023), (Hamidi et al.,2019) and (Jang
& Yan,2020).

The emergence and expansion of the economic policy led to an
increase in oil prices. Since oil is an asset in addition to its physical
aspects, oil prices are likely to rise with higher EPU, the limitation of
future oil supply as well as increasing discretionary demand and oil
speculation. Therefore, the unique conditions of OPEC member states
make it incumbent on the global economic policy as the most important
factor affecting oil price, and the rise of alternative goods has had more
effect on the oil price, which requires the necessity of changing politics
in oil-rich countries towards producing oil products.
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ABSTRACT

In the last few decades, the control of environmental issues, including waste, has been an
important part of human duty in maintaining human health, which has a special place in
new science and technology according to economic health standards. The use of circular
economy practices has been proposed as a new approach for urban solid waste management.
The purpose of this study is to provide a data envelopment analysis (DEA) approach to
measure the performance of the Persian Gulf countries in the management and exploitation
of municipal solid waste (MSW). A careful study of the existing literature shows that there
is little knowledge of CE and MWSM, especially in the discussion of improving the circular
performance of countries in the field of MSW. Therefore, measuring the performance of
countries in this field can be very important. This research is applied in terms of purpose
and descriptive survey in terms of data collection. The statistical population is the Persian
Gulf countries. In this research, the MSW production per capita and the three dimensions
of social progress index "'basic human needs™, ""basics of well-being" and "opportunity"
are used as input and recycling as output in the model. Data on MSW generation and
recycling rates were obtained from the World Bank and data on the three SPI indicators
were extracted from the Essential Social Progress website. The data of this research is for
the year 2021. The DEA model was implemented in LINGO Softer.

The results show that the countries of Kuwait and the United Arab Emirates respectively
have the highest circular economy performance compared to other countries in the Persian
Gulf. Data analysis shows that according to the statistics of the World Bank, these three
countries recycle 21% and 20% of production waste, respectively. Of course, they perform
well in input indicators compared to other countries. It should be noted that these results
can be somewhat influenced by the conditions of the Covid-19 pandemic. For example, Iran
will produce more solid waste with more population and compliance with health protocols.
This could have caused it to fall to fourth place. Although their performance in these
indicators is much lower than some European countries such as Slovakia. According to the
results, it is suggested that other Persian Gulf countries improve their performance in
recycling.
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1- Introduction

In the last decade, concern about the environment has increased
increasingly around the world. One of the serious environmental
challenges is urban solid waste, the management of which has been
raised as one of the main concerns of human societies. According to
the World Bank, by 2025, more than 1.4 billion people will live in cities
around the world, and each of them will generate an average of 1.42
kilograms of municipal waste per day. Estimates show that municipal
waste worldwide triples every year. The annual generation of
municipal waste worldwide has increased from 0.68 billion tons to 2.2
billion tons. Based on available data from countries up to 2012, the
World Bank has published a report focusing on municipal solid waste
generation. Waste is materials or objects that are discarded or thrown
away. Solid waste is waste or discarded materials and objects obtained
from industrial, commercial, mining, agricultural, and general daily
activities (Ugwu, Ozoegwu & Ozor, 2020). Solid waste is one of the
serious environmental issues in developed and developing countries.
Solid waste management is a major challenge in urban areas around the
world, especially in developing countries. The main reason for this
challenge is the rapid population growth along with the expansion of
cities, the reduction of financial resources, and the weakness of urban
planning. Human activities and changes in lifestyle and consumption
patterns have led to an increase in waste production rates (Bovard &
ilanloo, 2019). Controlling environmental pollution, including waste, is
an important part of human duty in maintaining human health, which
has a special place in new sciences and techniques according to
economic health standards. Waste production is inevitable in human
daily life and population increase will increase it. Municipal solid
waste is defined as waste generated by human, commercial, and
construction activities that are collected and treated by municipalities
(Xiao, Dong, Geng, Tian, Liu, & Li, 2020). The main composition of
these wastes is almost the same in different countries of the world.
However, the amount of production waste, density, and share of each
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part of it is different from country to country and city to city. This
difference is caused by economic development, geographical location,
weather conditions, and cultural and social considerations (Afshar
Kazemi, Eftekhar & Omrani, 2014). About, 2.01 billion tons of
municipal solid waste is produced annually in the world, of which at
least 33% is not environmentally managed. Worldwide, waste
generated per person per day averages 0.74 kg but varies widely from
0.11 to 4.54 kg. Of course, it is predicted that by 2050, the amount of
waste produced in the world will increase to 3.40 billion tons, which is
equivalent to 2 times the population growth in that year. The East Asia
and Pacific region produces the most waste in the world at 23%, while
this number for the Middle East countries is about 6% as shown Figure

1. Of course, it is expected that the total waste production in this region

will more than double by 2050. It is worth noting that in these areas,
more than half of the waste is discarded without reuse. This waste
growth will bring many adverse environmental, health, and welfare
consequences. Therefore, it requires basic measures.

East Asia and Pacific

Europe and Cantral Asia
South Asia

North America I

Latin Amarican and Caribbean |—
Sub Saharan Africa —

Middel East and North Africa

0 100 200 300 400 500 600 700 800

2050 m2030 Millions tones/year

Figure 1. Forecast of waste generation
Source: world bank (2021)
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The Persian Gulf region includes the eight coastal countries of Iran,
Iraq, Kuwait, Saudi Arabia, Bahrain, Qatar, and United Arab Emirates.
The most populous and least populous countries are Iran and Bahrain,
respectively. Researchers found that countries such as Saudi Arabia,
United Arab Emirates, Kuwait, and Qatar that consume more natural
resources tend to produce more waste (Umar, 2020).

Studies show that about 65% of waste in the Persian Gulf region
IS not managed. Ghayebzadeh et al. (2020) showed that the coastal
countries of the Persian Gulf produced about 1634.9 kilotons of plastic
waste in 2016, which is expected to increase to 531.6 kilotons by 2030.
As a result, the associated cumulative environmental impacts could be
more severe. It can be emphasized that all the countries located in the
coastal areas of the Persian Gulf need to improve their waste
management.

In this situation, there is a need for a model to transition from
the traditional linear state of the economy and replace its stable state.
A circular economy as an efficient tool can reduce environmental
impacts and prevent increased costs, delays, and other consequences.
In recent years, the use of circular economy practices has been
proposed as a new approach to the management of urban solid waste.
Geissdoerfer, Savaget, Bocken & Hultink, (2017) define the circular
economy as regenerative and consider it a model that reduces waste
production and emissions. This system focuses on reducing the use of
raw materials, protecting material sources, and reducing the carbon
footprint (Murray, Skene & Haynes, 2015). In the circular economy,
various measures such as recycling, use of second goods, etc. are
emphasized. If they are followed in the waste management system,
they will create many benefits. For example, recycling reduces the
pollution from waste incinerators and reduces the pollution of water
resources due to leachate. Also, less waste will be buried and burned,
and fewer raw materials will be extracted from mines. In developing
countries, less than 10% of municipal waste is recycled and only a
small amount of these recycled materials have acceptable standards. It
is important to promote efficient and environmentally friendly waste
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management. Increasing the rate of recycling and management of the
collected waste can contribute to environmental and circular
performance in countries, especially developing countries. To this end,
it is vital for policymakers and scientists to be able to measure waste
management performance and also assess whether the analyzed
countries are on the right track to more efficient use of recycled
materials. The main question of this research is: How is the efficiency
of the circular economy of each of the Persian Gulf countries?

For this purpose, in this research, the research literature and the
background of circular economy and urban solid waste have been
examined. Then the methodology is stated. In the following, the
findings are presented, and at the end, conclusions and research and
practical suggestions and limitations are presented.

2- Literature review

In all countries, based on the growth of population and economy, the
amount of waste production is increasing annually. Also, the amount
of waste produced, its composition, and its origin differ among
countries and are related to the structure of the economy and the level
of investment in innovation and technologies. In this section, urban
solid waste management and sustainable economy as well as the
empirical background in the above fields are presented.

2-1- Municipal Solid Waste Management

In the past decades, especially since 1990, the amount of municipal
solid waste production has increased according to private consumption
costs and GDP. The amount and composition of urban waste in
different countries are different according to consumption levels and
patterns, urbanization rate, income level, lifestyle, and national waste
management practices. Ten years ago, there were 2.9 billion urban
residents, producing about 0.64 kg of MSW per person per day (0.68
billion tons per year). The report estimates that today these amounts
have increased to about 3 billion people, producing 1.2 kg per person
per day (1.3 billion tons per year). By 2025, this amount is likely to
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increase to 4.3 billion urban dwellers, who generate about 1.42 kg per
person per day of municipal waste (2.2 billion tons per year)
(Hoornweg & Perinaz, 2012). MSWM refers to the activities and
actions such as storage at source, collection, transportation, treatment,
and final disposal that are required to manage MSW from origin to final
destination. As a provision of urban governance, the public,
environment, and attractiveness of a city depend on it (Wilson et al.
2013).

2-2- Circular Economy
The environment uses resources such as materials, water, and energy.
The products and services and waste are produced. The production of
waste in excess of the absorption capacity disrupts the ability of the
environment to provide input resources and will ultimately cause their
reduction(Hosseinpoor & ghorbanpour, 2023). The circular economy
will create new resources as a closed-loop system by recycling the
produced waste (McDonough & Braungart, 2013). For the first time,
the concept of circular economy was introduced by Boulding in 1966.
Pearce & Turner(1989), introduced the circular economy under the
concept of environmental economy, which promotes competitiveness
and sustainable development. Grafstrom &Aasma (2021), the circular
economy promotes economic performance through waste recycling
and cost reduction. Also, Keulen & Kirchherr (2017), states that in the
circular economy, it focuses on reuse of materials, reduction of waste
and recycling.

Recently, various researches have been conducted in this field.
In 2021, Rafew & Rafizul investigated the capacity of producing,
collecting, treating and burying municipal waste with a system
dynamics approach until 2050, and the results showed that the per
capita waste production will increase to 0.561 by the end of the year.
Therefore, it is necessary to increase the budget for the development of
wastewater treatment facilities. Bertanza, Mazzotti, Gémez, Nenci,
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Vaccari & Zetera (2021) addressed a topic called circular economy
implementation in municipal solid waste management in an average
Italian city with the aim of evaluating municipal waste management
strategies in the city of Brescia over a 30-year period. The results of the
study show that the separate collection is saturated with street
containers by about 40%. The creation of incinerators eliminated the
direct disposal of waste in landfills. With the introduction of the new
collection system, separately collected waste increased by more than
73%, the amount of waste collected per capita decreased from 685.3 kg
per year to 579.6 kg per year, a significant decrease in recyclable
materials in unsorted waste was gained.

2-3- Social Progress Index

In the field of waste management, in addition to technical, institutional
and financial issues, social progress index(SPI) will also be very useful
and effective. social progress indicators such as education and public
health and advertising will have a great impact on the collection of
recyclable waste and thus the recycling rate.

2-4- A review of experimental studies

In the field of this research, several studies have been conducted in
recent years, which include:

Marques & Teixeira (2022) in a study evaluated the performance of
municipal waste in the European Union using DEA. The results show
that policies should focus on environmental awareness through
education, strengthening the human development index. Rios et al
(2021) studied the environmental performance of European Union-28
(EU-28) members in municipal waste treatment. The results show that
there is a positive relationship between environmental performance and
the level of economic development. Abou Taleb & Farooque (2021) in
research titled Towards a circular economy for sustainable
development: using full cost accounting for urban waste recycling with
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aim of investigating different accounting approaches and scenarios for
sustainable urban waste management were investigated to find the
most. The results of this study show that the system used in this study
has the lowest waste costs and creates more economic and social
incentives for households and brings environmental benefits. These
findings have various implications for policymakers, government
councils, waste managers, businesses, and communities in adopting
plans for cost-effective, profitable, and socially acceptable waste reuse
and recycling. Such a valuable addition to municipal solid waste
management can contribute to sustainable environmental and social
development in emerging markets and move towards a circular
economy model. Yeh (2020) studied the dynamic inefficiency analysis
of electricity revenue of municipal waste incinerators in Taiwan using
data envelopment analysis. The analysis shows that the technical,
income and allocation efficiency of public power plants is lower than
that of private power plants. Xiao, Dong, Geng, Tian, Liu, & Li, (2020)
investigated the issue of policy influence on municipal solid waste
management in Shanghai with a system dynamics approach. The
purpose of this research is to simulate the impact of different policies
on urban solid waste management from a dynamic and complex
perspective, and in this research, the entire process of waste production,
separation, collection, and final treatment has been investigated in
seven scenarios. The results show that economic policy has a great
impact on the future municipal solid waste management. If the GDP
growth rate decreases by 1%, municipal solid waste generation will
decrease by 3.25 million tons in 2035. The municipal solid waste
segregation policy reduces the total demand for landfills but increases
the demand for food waste treatment facilities. The policy of the
treatment method will not play many roles in reducing the total demand
for landfill. Finally, the consequences of considered economic and
demographic policies, strengthening the capacity of biochemical
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treatment, and comprehensive use of waste are suggested. In this
research, it is predicted that this dynamic model and policy
implications can help the municipal solid waste management of 45
other Chinese cities that plan to implement segregation regulations
soon or even other global cities. In a study, Fatima, Chaudhry & Batool,
(2019) evaluated the environmental effects of the urban solid waste
management system in northern Lahore. The results of this study
showed that about 10% of organic waste is composted by public
facilities provided by the government. About 41 percent of the recycled
materials are sold by households to junk shops, and 28 percent are
sorted by conservation workers at dumpsites. According to the results,
it was found that the existing system pollutes the environment in
different ways. Bjgrnbet, Skaar, Fet &Schulte, (2021), conducted a study

to investigate the improvement of the sustainability performance of
manufacturing industries through the circular economy. The results
showed that circular economy measures can improve sustainability
indicators. Grafstrom &Aasma (2021) found in a study that
technological, organizational, market and cultural barriers are very
important in the transition to circular economy. In their research,
Kumar et al. (2021) identified lack of government support and lack of
specific policies and protocols as the most important barriers facing the
fourth generation industry of Indian multinationals. Moreno et al.
(2021), considered the indicators of green purchasing and waste
management, recycling and the use of green energy to be the most
important performance indicators of the circular economy of Spanish
companies. Prada et al. (2021) considered research and development in
the environment and energy very important in the transition to a
circular economy.lIn a study, Abokersh et al. (2021) presented a model
for evaluating sustainable energy from the point of view of circular
economy indicators. The results showed that reuse and recycling
should always be pursued in order to meet environmental requirements
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and achieve sustainability. Karayilan et al. (2021) during a study,
investigated and evaluated circular economy practices in the value
chain of plastic industries. The results showed that the observance of
circular practices in the value chain of plastic industries can improve
environmental performance and finally economic performance.

According to the above, it can be said that there are few studies
in the field of combining the two concepts of CE and MWSM,
especially in the discussion of improving the periodical performance of
countries in the field of urban waste management. Therefore,
measuring the performance of countries in this field can be very
important.

3- Methodology

The purpose of this study is to evaluate the efficiency of circular
economies in Persian Gulf countries in terms of Municipal Solid Waste
Management. This research is applied in terms of purpose and
descriptive survey in terms of data collection. Its statistical population
was formed from Persian Gulf countries. In this research, the per capita
value of MSW production and the dimensions of the social progress
index "basic human needs", "basics of well-being" and "opportunity"
are used as input and recycling as output in the model. SPI indicators
show how well society can cover the needs of its members and improve
their quality of life. In each of the dimensions, the performance of each
country is presented on a scale of 0-100, where a score of 100 indicates
the best performance. The use of social dimensions along with the
economic dimension indicates the management of MSW with
combined indicators such as human development and SPI. which
shows the prevailing social and economic conditions, have a lot to do
with it (Giannakitsidou et al, 2020). The data of the indicators used in
this research were collected from social progress imperative centers
and the World Bank. Briefly, the steps of the research are given in
Figure 2.
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Figure 2 . Research method
Source: Resarch Resultln

this paper, the circular economy indicators of Giannakitsidou et al
(2020) are used. In the next step, the DEA model is used for evaluating
the efficiency of circular Economies in Persian Gulf countries. In 1978,
this approach was first presented by Charnes et al , which has been used
to measure the efficiency and productivity of units due to its high
flexibility and adaptability in various economic fields (Abolhasani
Hastiani, Amini Milani, Sharif Moghaddasi, & Bayat, 2024). But it was
less used in solid waste management (Emrouznejad & Yang, 2017).
This approach measures the operational efficiency of decision making
units in the form of a linear programming model(Giannakitsidou et al,
2020). The objective function and constraints of this model is as
follows(Tsai et al., 2016; Charnes et al., 2006):
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In the above model, which is called the input-oriented CCR model, The
efficiency of countries is denoted by P;,and d =1, 2,...S. X4.ic:Vd.0c Vic
and u,. indicate the input and output and the weight of them in the
model, respectively. In this research, the above linear programming
model is solved with Lingo version 18.0 software.

4- Finding
In our study, the DMUs are the Persian Gulf countries under evaluation
as shown in Table 1. The Persian Gulf Countries(DMUs)

Table 1. The Persian Gulf Countries(DMUSs)
Source: Resarch Result

Persian Gulf Countries DMUs
Iran DMU,

Irag DMU ,

Qatar DMU ;3

Kuwait DMU 4
Bahrain DMU 5

United Arab Emirates DMU ¢
Saudi Arabia DMU ;7

In this research, MSW production value per capita and social progress
indexs as inputs and recycling as outputs are used as Giannakitsidou et
al (2020) as shown in Table 2. Indicators of CE performance(CEP)
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Table 2. Indicators of CE performance(CEP)
Source: Resarch Result

Indicators of CEP Input/output

MSW generated per capita Input
Basic human needs
Foundations of wellbeing
Opportunity

Recycling rate of MSW Output

The data related to waste generated per capita and its recycling rate
were extracted from the World Bank and the data related to three
indicators of SPI were extracted from the social progress imperative
website in 2021 as shown in Table 3. Data related to indicators

Table 3. Data related to indicators
Source: Resarch Result

pl\e/IrSc\;\;igignerated Et?r?r:gn Foundz?tions of Op_port Recycling rate
(ton/population) needs wellbeing unity of MSW
Iran 0.207 0.013 0.015 0.022 0.05
Iraq 0.316 0.014 0.018 0.023 0.05
Qatar 0.357 0.012 0.015 0.022 0.03
Kuwait 0.394 0.011 0.013 0.017 0.21
Bahrain 0.637 0.012 0.014 0.024 0.08
United Arab 0.610 0.011 0.014 0.019 0.2
Emirates
Saudi Arabia 0.450 0.012 0.015 0.024 0.15

It should be noted that among the input variables, the variable of waste
production per capita has a negative nature and the SPI indicators have
a positive nature. For this purpose, the values of SPI indices are
reversed and included in the model. In the above table, the numbers
related to these indicators are reverse values. The input-oriented CCR
model has been implemented within the LINGO Softer environment.
By solving linear programming problems, the optimal value of the
objective function was obtained for each DMU as shown inTable 4.
Score of DMUs
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Table 4. Score of DMUs
Source: Resarch Result

EC performance
Score Rank
Iran 0.453 4
Irag 0.296 6
Qatar 0.157 7
Kuwait 1 1
Bahrain 0.353 5
United Arab Emirates 0.952 2
Saudi Arabia 0.654 3

As shown above, the countries of Kuwait (1), United Arab Emirates
(0.952), Saudi Arabia (0.654) and Iran (0.453) respectively have the
highest circular economy performance compared to other countries in
the Persian Gulf. The objective of this study is to analyze DMUs
efficiency from the perspective of variable returns to scale(VRS). This
means that the decision makers of the countries under study should
know that reducing the input of the model does not lead to a
proportional change in the outputs. Next, the EC performance of the
Persian Gulf countries is shown in Figure 3. The EC performance of the

Persian Gulf countries

CEP
1.2
1
0.8
0.6
0.4
0.2
0
Iran Iraq Qatar  Kuwait Bahrain United  Saudi
Arab  Arabia
Emirates

Figure 3. The EC performance of the Persian Gulf countries
Source: Resarch Result
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As shown in the figure above, the countries of Kuwait and the United
Arab Emirates respectively have the highest circular economy
performance compared to other countries in the Persian Gulf.

5- Conclusion

In the last few decades, some triggers such as global warming, climate
change, greenhouse gas emissions, acid rain, etc. have caused
governments to move towards a new paradigm of environmentalism in
order to reduce environmental degradation. The purpose of this study
is to provide a data envelopment analysis approach (DEA) to measure
the performance of the Persian Gulf countries in the management and
exploitation of municipal solid waste (MSW). This research is applied
in terms of purpose and descriptive survey in terms of data collection.
Its statistical population was formed from Persian Gulf countries. In
this research, the per capita value of MSW production and the three
dimensions of the social progress index "basic human needs", "basics
of well-being" and "opportunity" are used as input and recycling as
output in the model. DEA model is used for evaluating the efficiency
of circular Economies in Persian Gulf Countries This technique seeks
to maximize the ratio of the weighted sum of the outputs to the
weighted sum of the inputs. The data relating to waste generated per
capita and its recycling rate were extracted from the World Bank and
the data related to three indicators of SPI were extracted from the social
progress imperative website. The DEA model was implemented within
LINGO Softer. The results show the countries of Kuwait and the
United Arab Emirates respectively have the highest circular economy
performance compared to other countries in the Persian Gulf. A careful
study of the existing literature shows that there is very little knowledge
of CE and MWSM, especially in the discussion of improving the
periodic performance of countries in the field of municipal waste
management. Therefore, measuring the performance of countries in
this field can be very important. Studying the data shows that according
to the statistics of the World Bank, these countries recycle 21% and
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20% of the produced waste, respectively. Of course, they perform well
in the input indicators compared to other countries.

This result is consistent with the findings of the study of Alipour
& Parnian (2021). In that study, the United Arab Emirates and Kuwait
ranked first and second, respectively, in terms of environmental
performance. Like this study, Iran ranked fourth. It is worth noting that
SPI indicators were not considered in that study. Also, in the study of
Nikbakht et al (2022), United Arab Emirates ranked first among other
Persian Gulf countries in terms of environmental performance index.

Although their performance is much lower than that of some
European countries such as Slovakia in these indicators as shown in
Giannakitsidou et al(2020) study. As the data analysis shows, per
capita waste generation in Iran is much lower than other countries. Iran
has an average performance in terms of SPI indicators. But in terms of
circular performance, it has been assigned the fourth rank. The reason
for this is its very low recycling rate. Policymakers should use
advertising, education, etc. to increase the amount of recyclable waste
collection. In order to improve their performance, countries need to
reduce waste generation while increasing recycling rates. Education
and public investment can help in this regard. Also, they should
improve their performance in terms of SPI indicators. Countries also
improve access to basic medical care, food, water and housing. Also,
they should provide citizens access to basic education and even
advanced education for those in the country who wish to increase their
knowledge and skills. According to the results, it is suggested that other
Persian Gulf countries improve their performance in recycling. The
data of these countries shows that they recycle nothing less than 10%
of their production waste. It is suggested to evaluate the performance
of Persian Gulf countries with European countries in order to better
explain their performance. Also, it is suggested to use other indicators
such as reuse in calculating the performance of the circular economy.
Since the discussion of environmental management and circular
economy at the level of the studied countries is new. For this purpose,
the data of these countries, especially the recycling rate index and SPI
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indices, in the past years are not much different from the current year
and practically will not reach a comparable output. For this purpose, it
IS suggested that future researchers can study in the same field in
different years with a time interval of 5 years and compare the results
of different years. However, there is no doubt about the validity and
reliability of this study. But more thought is needed in generalizing the
results.
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ABSTRACT

The purpose of this research, study seeks to prioritize the activities of Isfahan Province
with sustainable criteria and by emphasizing the importance and limitation of water
resources. For this purpose, first, the national input-output table of 2016 published by the
Central Bank of Iran and the SFLQ method is used to prepare an input-output table for
Isfahan Province. Then, the economic sectors of the province are prioritized with the
TOPSIS method and six criteria including water consumption, energy consumption,
pollution, job creation, inter-sector linkages, and value added. The results of the study show
the importance of water consumption as a criterion. Prioritization with and without this
criterion taken into account yields significantly different results. 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.
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1- 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
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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). Also
Sustainable developmrnt instead of focusing only on the economic
aspect of development, considers the social and environmental aspects
of development along with its economic dimesion and takes into
account the goal of economic growth in countries along with
maintaining the conditions required for sustainable growth (maddah &
mohamadnia sarvi, 2017). 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.

Sustainable development is more important for developing
countries, where achieving development is a priority and modern
technological advancements have increased their distance from the
developed world. In fact, with the consensus of the great powers to
maintain environmental security and possibly lay future restrictions on
the exploitation of environmental resources, on the one hand, and the
negative consequences of ignoring environmental protection, on the
other hand, it has become a necessity not a choice to pay attention to
sustainable development. Because the needs and capabilities of
different regions are different, it is not justified to use national plans at
a regional level. Due to the dependence of all sustainable development
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goals on water resources, it can be said that water is at the heart of all
aspects of sustainable development (Ait-Kadi, 2016). 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 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 & Marzban, 2020).
In fact, economic, political, cultural and social issues have a two-way
relationship with the environment, and any policy adopted for the
environment will have significant consequences on other areas. It is
also clear that a lack of attention to environmental challenges brings
irreparable costs to society. Therefore, the prioritization of economic
activities is also considered by examining environmental issues.
However, a review of the studies conducted in this field shows that
most of these studies have emphasized the pollution aspect of
economic activities and less have addressed the scarcity of natural
resources, including water. Meanwhile, according to many researchers,
the lack of water can endanger the growth and development of water-
scarce areas (Okadera et al., 2015).

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. Due to the lower
rainfall than the global average and the low efficiency of using water
resources, the situation will become more complicated in the future.
The importance of this issue in Isfahan province due to its economic
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status and its location in the arid and semi-arid region of Iran is much
higher than other provinces of the country, so that the water supply of
this province has become one of the main concerns of the provincial
officials. But the efforts that have been made in this field in previous
years have been directed towards water supply (including water
transfer plans from Chaharmahal and Bakhtiari, Khuzestan and
Lorestan provinces), while today, in order to have sustainable access to
water resources, demand-side management that improves water
distribution and consumption as an alternative approach instead of
increasing supply, has been considered (United Nations, 2006).

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.

2- Research background

Limitation of resources is the main reason for the idea of prioritizing
economic activities. Due to this problem in the economy, the growth
and expansion of no economic sector is cost-effective. It causes a waste
of capital at the national level, with the natural consequence of failing
to achieve economic growth and development. The speed and quality
of achieving this goal depends on the amount of investment and the
economic sectors in which the investment is made. Certainly, the
correct identification of the capable and efficient sectors that have
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priority helps to attain the goal. In fact, the first step to optimal resource
allocation is to identify the key and prioritized sectors.

However, identifying key sectors is not easy. Is a key sector the
one with the highest output or the one that creates the most exports or
employment? It is quite clear that the choice of a measurement criterion
greatly affects the results. Different sectors become ‘key’ ones under
different assumptions and for different purposes. In the development
literature, one of the criteria for selecting the priority sectors for
investment is the amount of backward forward linkage of economic
sectors. These sectors, as key sectors, should be prioritized in economic
development programs due to their deep impact on the economy.
Therefore, based on this point of view, the sectors that have high
backward and forward links are known as key sectors of the economy,
and in fact, the concentration of investment in key sectors provides the
possibility of creating more incentives for faster growth of production,
income and employment (Opera jouneghani & Nasrollahi, 1400).

In fact, what should be considered is that identifying key
economic sectors is not a static process but a dynamic one. This is
because, in addition to resource scarcity, which is always a challenge
for societies, there is a change of priorities for various reasons. The
over-exploitation of the environmental resources as a result of
competition in production and consumption has caused a wide range of
environmental problems. The increasing importance of environmental
issues arising from economic activities has recently led to the
expansion of traditional methods to calculate links by using the
parameters of the environment and natural resources (Lenzen, 2003).
One of the environmental parameters is water resources.

A review of the literature shows that most of the studies in the
field have only used one or two criteria to prioritize economic
activities. Also, as far as the authors of this study know, the research
ever done in Iran has ignored the sustainable development criteria. The
innovation of the present study is the use of sustainable development
criteria to prioritize economic activities.

Based on the foregoing and due to the severe shortage of water
resources in Isfahan Province, ignoring the limitations of these
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resources in the development plans and investment priorities of the
province can lead to decisions that are not in line with the goals of
sustainable development in the region. Considering the dimensions of
sustainable development, this study consists of the three categories of
economic, social and environmental criteria, as depicted in Figure 1.

These criteria have been evaluated based on their importance.
For example, considering the place of water in the 17 goals of
sustainable development, which consider water as the heart of
sustainable development, it is necessary to consider the water criterion.

Regarding the criteria of energy consumption and pollution,
since the increasing dependence on energy has caused the interaction
of this sector with other economic sectors and has made the speed of
economic growth and development dependent on the level of energy
consumption, and as a result of that and their consumption, the
emission of greenhouse gases and pollution Increased, it is important
to consider these indicators. On the other hand, since employment is
one of the most important issues that must be considered as the first
condition to achieve growth and development, then it is important to
examine it. Also, the economic criteria of comparative advantage and
inter-sectoral linkages as growth drivers in every region are important.
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Figure 1. Criteria studied in the research based on the dimensions of sustainable development

3- Literature review

A review of previous studies in the field of prioritization of economic
activities indicates that most of these studies have determined the
priorities according to the theory of unbalanced growth and based on
financial constraints (Nasrollahi & Zarei, 2017). In the continuation of
this research, a review is presented of some internal and external
studies conducted in the field of prioritizing economic activities
according to sustainable development indicators.

With an emphasis on the theory of unbalanced growth and by
considering environmental pollution, Jahangard (2015) used the input-
output table of 14 sectors in 2006 to prioritize the economic activities
in Iran. The researcher first identified the key sectors of the Iranian
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economy according to the concept of backward and forward linkages
and then calculated the backward and forward linkages of the
environment by measuring the amount of pollutants emitted from the
consumption of fossil fuels. Next, using a multi-criteria decision-
making model, the backward and forward linkages of the economic
activities were maximized and the environmental links were
minimized. On this basis, the high-priority sectors were identified. The
results showed that the "textiles”, "clothing and leather”, "oil
refineries” and "other industries™ sectors had the highest priority for
investment. Also, considering the environmental pollution, the results
of prioritization were different from the findings of traditional
methods, which only consider inter-sector linkages.

Nasrollahi and Zarei (2017) integrated an input-output model
to the analytic hierarchy process (AHP) to prioritize the industrial
activities in Yazd Province. They did it with an approach to sustainable
development and an emphasis on the importance of water resources.
The prioritization was conducted with five criteria including water use,
employment, inter-sector linkages, pollution and value added.
According to the results, the sector of manufacturing electrical
equipment and office machinery had a higher priority for investment
than the other sectors.

Guo et al. (2018) used the input-output model and the demand
elasticity approach to define the key sectors driving the energy consumption
and CO2 emissions in China. The results indicated that the key economic
sectors consuming substantial fossil energy and emitting tremendous
amounts of CO2 were the manufactures of basic chemicals, building
constructors, wholesale and retail trades, road transportation and real estate.

In their study, Teymouri et al. (2018) prioritized the investment
in economic sectors with the aim of minimizing the emission of carbon
dioxide and maximum the economic growth. For this purpose, they
used the social accounting matrix of 2011 and calculated the direct and
indirect carbon dioxide emitted from the production processes in the
economic sectors and the production multiplier. Also, by normalizing
these indicators and combining their indices, they determined the
priorities for investment. The results showed that, in terms of the
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combined index, the sectors of food production, agriculture,
construction and metal products had the highest production multiplier
and the lowest amount of carbon dioxide emissions.

Alvandizadeh et al. (2019) identified investment bottlenecks
and priorities in Sistan and Baluchestan Province. The numerical
taxonomy and the Topsis model served to compare and rank those
investment priorities. The numerical taxonomy was applied to 25
indicators of investment. Fishing, education and real estate sectors
were found to be of the highest investment priorities, and hotels and
restaurants had the next rank. The negative indices were eliminated,
and the other 21 indicators had different weights according to their
special status in the province and the theoretical foundations of
investment. As the Topsis model suggested, fishing, real estate and
agricultural sectors were of a higher investment priority than hotels and
restaurants

Solangi et al. (2019) used the Analytic Hierarchy Process
(AHP) and the fuzzy technique to evaluate the energy strategies for
sustainable energy planning. It emerged that providing low-cost and
sustainable electricity to residential, commercial and industrial sectors
(WO5) was a highly prioritized energy strategy. In contrast, the use of
coal resources to generate electricity (WO2) was prioritized as the least
favored energy strategy.

Rahimdel and Nofarasti (2020) emphasized the importance of
mines in economic growth and the high added value of this sector in
investment. As they stated, it would be impossible to create a proper
strategic vision and determine investment preferences in this vital
economic sector without considering internal constraints such as water
and energy resources. The present study aims to investigate the
preferences of investment in Iranian minerals. To this end, hybrid
models (MADM) are used, and energy consumption efficiency, water
consumption efficiency and labor productivity are considered as the
main decision criteria. The combined fuzzy-DEMATEL-TOPSIS and
fuzzy-DEMATEL-PROMETHEE methods are also used to investigate
the comparative advantages in the exploitation of the mineral resources
in Iran. According to the results of this study, water efficiency and the
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value added of production are the most important in prioritizing the
mineral resources of the country. Moreover, gold, coal, copper, iron,
kaolin, refractory clay, lead and zinc minerals are found to be of
priority in succession

Pavlovi¢ et al. (2021) used FAHP! to assess the potential of
renewable energy sources in the Serbian electricity sector. The weights
were estimated according to the values of the energy indicators and
expert judgments. It was shown that hydropower and biomass have the
highest potentials among the available renewable energy sources.

In the review of the studies conducted in this field, it is clear
that most of the studies have investigated the aspect of pollution and
energy consumption of economic sectors and only one or two criteria
are investigated, but in the current research, in addition to the pollution
criterion, five other criteria of water and energy consumption, intensity
of inter-sectoral communication, job creation and value added have
also been investigated. On the other hand, in the studies conducted in
this field, the issue has been investigated from the national dimension,
and the regional dimension has been neglected. Therefore, according
to the mentioned weaknesses, The present research has prioritized the
economic activities of Isfahan province by combining the input-output
approach and the TOPSIS method and by considering the six criteria
of water consumption, energy consumption, pollution, intensity of
inter-sectoral communication, job creation and added value, and
emphasizing the importance of water resources.

4- 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. Figure 2 shows the research

process.

1 Fuzzy Analytical Hierarchy Process


https://www.sciencedirect.com/science/article/pii/S235248472100202X#!
https://www.sciencedirect.com/topics/engineering/analytical-hierarchy-process

Prioritization of The Economic Sectors of Isfahan A\V"

118  province from The Perspective of ...

versity of Ahvaz
antitative Economics

National input-output Table

l

\ Regional input-output Table

‘ Pnllutim:l| job creation

Energy | Water | linkage
intensity intensity

Value ‘
added

Intensity of the studied in prioritizing of
sectors

—

Figure 2. The general structure of the article and the research process

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. The
sectors are introduced in Tabel 1 The advantage of preparing a regional

input-output table is that it is possible to identify each region's facilities
and limitations of production and economical construction by relying
on them and using them in the region’s development and achieving
national development with regional development (javaheri, Moradi &
Fehgheh Majidi, 2023).
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Tabel 1. Economic sectors in Isfahan Province
Source: Research findings

Sector Activity Sector Activity
number number
Manufacture of basic metals 11 Agriculture 1
Manufacture of fabricated metal
products except machinery and 12 Oil, natural gas and other mines 2
equipment
Manufacture of machinery and Food products, beverage and
. ee 13 3
equipment not classified elsewhere tobacco
Manufacture, repair and installation
of subsnd_lzed p_roducts as We!l as 14 Manufacture of textiles 4
electronic, optical and electrical
equipment
Manufacture of motor vehlcls_as and 15 Manufacture of leather apparel 5
other means of transportation
Manufacture of furniture and n. c. e 16 Wood and its products 6
- Manufacture of paper, paper
Electricity, gas and water supply 17 products and printing devices 7
Manufacture of coke, refined oil
Construction 18 products, nuclear fuels, and 8
chemical materials and products
Transportation 19 Manufacture of rubber and plastic 9
products
Other services 20 Manufa_cture of non-metallic 10
mineral products

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 method
and the desired criteria. In the following sections, more details are
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provided on the methods and materials as well as the data collection in
this research.

4-1- 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 & Dehghani, 2020). There were a number of steps to
determine the weights by Shannon entropy. First, all the decision
matrices were normalized through Equation(1l) and the value of E
(entropy) was estimated using Equation(2).

xl-j

(1) T = ?ilxijv L, j

2) Ej = —h¥iZ 1y X logmy;
1

3 h =

In Equation(1) and Equation(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.

_ (1-Ep
(4) W = SE)
The results of these calculations are presented in Table (3).

4-2- 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 (Fallahi et al., 2017).
This technique, 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
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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).

This technique is used to prioritize the identified options and
select the best option. The important advantage of this technique is the
use of criteria and indicators with different measuring units, which can
be positive or negative in nature and intrinsic value, in other words,
negative and positive indicators can be used in a combined form in this
technique (Kiani Ghaleh no, 1400). In addition, in the TOPSIS method,
the weight of all options and criteria is involved in decision-making,
and no weight is ignored in this method, which is another advantage of
this method (Khatami Firouzabadi et al., 2013). In the current research,
because the investigated criteria have different units and include both
positive and negative criteria, the TOPSIS method is considered a
suitable method for prioritization.

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.
®) Ny =

XL']'

|22y %
2) Calculate the weighted normalized decision matrix. The weighted
normalized value V;; is calculated with Equation(5) where W; is the

weight of j criteria, and Y7 - ; w;=1.

(6) Vij = WiNjj ....i=1,..mj=1,....n

3) Determine the positive ideal and negative ideal responses:
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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 Equation(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):

2 .
(8) df = [ T (Vi = Vi) ] 12i=1,....m
(The distance of option i from the positive ideal)

© &7 = [SpaaVy = V)] 2t = L

(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].

(10) ;= #
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).

i=1,....m

5- The Data and Their Collection

The data of this research were of a library type and included the
statistics of the economic sectors in Isfahan Province. They were
analyzed in terms of six criteria. In order to match the data with the
input-output table of the Central Bank in 2016, the statistics of that year
was used. The method of collecting and calculating the data of each
criterion is explained below.
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5-1- Water Intensity and Energy Intensity

This research provides a more realistic picture of the water intensity of
the sections by calculating the direct uses and the amount of the indirect
water intensity. The direct water intensity of each activity was
calculated as the quantity of the consumed water was divided by its
output (Equation(9)). Then, the total water intensity (direct and
indirect) for each activity was calculated with the input-output table of
the province and Equation (10) (Zhao et al., 2009) as follows:

d_ Y
(11) wjt = x—]]
(12) wf =2 wil;

where w; «x; cwd wt

7 w; and n represent the amount of water
consumption, output, direct water, the total water of each section j and
the number of the sections in the input-output table of the province,
respectively. The same procedure was used to estimate the amount of
energy consumption.

The data on the water consumption in non-industrial sectors,
including "agriculture”, "services" and "mining"”, were obtained from
the Jihad Agricultural Organization of the province, the Water and
Sewerage Company of the province, and the reports from the Statistics
Center of Iran. Also, water consumption in the two sections of
"pbuilding” and "water, electricity, gas" was estimated by the
adjustment of the national data to the output, assuming the same water
productivity (ratio of output to water consumption) at the national and
provincial levels. In the case of the industrial sectors, a share of water
was allocated to each sector with the assumption that the consumption
of each industrial sector in the province was the same as that in the
whole country (announced by the Planning Deputy of the Ministry of
Industry, Mines and Trade).

Regarding the amount of energy consumption in these sectors,
the statistics on the consumption of five energy carriers including
diesel, natural gas, gasoline, kerosene and liquefied gas were extracted
for various economic activities at the national level and on the basis of
the hydrocarbon balance in 2016. Moreover, to calculate the amount of
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energy consumed by the economic activities of the province, the
national data were adjusted to the output. After the data collection, due
to the existence of different units in each energy carrier, the units in the
energy consumption sector were unified in terms of MMBTU. At this
stage, the energy consumption of each sector was multiplied by the
values in Tabel 2 so as to obtain the amount of the energy consumption

in each sector in terms of MMBTU.

Tabel 2. Conversion coefficients of all types of energy carriers per million BTU
Source: Deputy Minister of Electricity and Energy - Office of Planning and Macroeconomics of
Electricity and Energy

Liquid gas Kerosene Gasoline Natural gas Diesel
42.69 34.11 31.89 40.93 35.82

Energy is consumed in two types of industries including workshops
with 10 or more employees and those with fewer than 10 employees.
Energy consumption in the former was extracted directly from the
corresponding census in 2016. In the latter case, since the last
corresponding survey was made in 2002, the energy productivity was
assumed to be constant, and then the energy consumption of those
industries in 2016 was estimated at a national level. Finally, the data
were adjusted with regard to the output, and the energy consumption in
the province was estimated.

The results of the calculations indicated that the agriculture
sector was the greatest consumers of water. Also, the sectors of
manufacture non-metallic mineral products and transportation in
Isfahan Province emerged to be the greatest consumers of energy.

5-2- Linkages

Linkage indices show the severity of intermediary dependencies with
other sectors (Banouei et al., 2007). In the present study, a traditional
method has been used to estimate the linkages. With regard to
conventional input-output relationships, the basis for measuring a
backward or forward linkage in the traditional method is Equation (11),
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where X = [x4, ... ... x,,]¢ is the column vector of the gross output, z is
the intermediary exchange matrix, e = [1, ...... ,1]¢ is the identity
matrix, A = |a;;| is the matrix of technical coefficients and f =

[fi) «er oo ]t is the final demand vector.

(13) x=ze+f=2>x=Ax+f
Zij

(14) a;j = ]/xj

Assuming that the technical coefficients are constant, the direct linkage
is obtained based onthe A = [al-jj matrix. The direct linkage index(13),
called DBL, is obtained from the column of matrix A. This index
indicates how much activity J should increase its purchase from the
supply sectors if it wants to increase its outdated unit.

(15) DBL; = ?:19;—7 =2 aij
Next, the Leontief inverse matrix is used to estimate the direct and
indirect backward linkage indices. The sum of the column for each
sector shows how much the output of that sector will increase directly
and indirectly in the whole economy. It is calculated in terms of a one-
unit increase in the final demand of sector j. This linkage index is
obtained using Equation(14).

(17) L= (-4, L=[l]
The Gosh supply-oriented matrix is used to estimate the forward
linkage index. Its production level is formulated as Equation(16):

(18) x=6z+V %= XB+7
where x is the row vector of GDP, B is the output matrix, and v is the
line vector of the production factors. Assuming that the output

coefficients are constant, the above relation can be turned into
Equation(17).

(19) %= v(1—B)?
The parameter G = (1 —B)™! is called the inverse Gosh matrix.
Similarly, DFL and DIFL, which represent the direct backward linkage
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and the direct and indirect backward linkages, are obtained from the
sum of the rows in matrices B = [b;;] and G = [g;;]. The normalized
forms of the backward and forward linkage indices, which are used to
identify the key sectors and activities in the economies of countries, are
introduced in Equations(18) and (19).

1¢on
w2i=1lij
1 vn n
n—zZile,-:llij

(20) DIBL} =

normalized direct and indirect forward linkage

1

—yn. l;i
(21) DIFL} = 2 —=2 "ff-ln’
T 2= Xj=1 Lij

normalized direct and indirect backward linkage

The existence of normalized backward and forward linkages greater
than one for a sector means that the average performance of that sector
is greater than the average performance of the economy as a whole. In
other words, sectors with DIBL™ and DIFL™ greater than one are
considered as key sectors. Therefore, in this study, the three sectors of
"manufacture of rubber and plastic products”, "manufacture of
fabricated metal products except machinery and equipment” and
"transportation” were found to be the key sectors of Isfahan Province.

5-3- Job Creation

In order to provide a more realistic picture of job creation, in addition
to direct employment, indirect employment was also calculated
through the internal input-output table of the province. To this end,
Equation (22( was used as follows:

(22) Lj= V=1 eilij
where e; and L; represent direct employment and the total of each
sector, respectively. The data about the employment in the industrial
sectors were based on the census on industrial workshops and the
adjustment of national to provincial data. The data related to the other
sectors were also obtained from the census of the labor force taken by
the Statistics Center of Iran. As the calculations indicated, among the
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activities in Isfahan Province, agriculture, construction, transportation
and other services were found to have the highest total employment.

5-4- Pollution

Ever since the industrial revolution, the intense need for energy has led
to the excessive use of fossil fuels. The exploitation and easy access to
fossil fuels compared to other energies has caused these fuels to be
considered relatively cheap and economical, but considering the external
consequences of fossil fuels, these types of energies can no longer be
considered as the best option (Faraji Dizaji & et.al, 2023). since the
increase in energy consumption in the world leads to the increasing
emission of greenhouse gases, especially CO- due to the counsumtion of
fossil fules. Considering the destructive effects of carbon dioxide (CO2)
as the most abundant greenhouse gas (Bazazan and Pourbagher, 2013)
on the environment and climate change, the criterion for the pollution
of economic sectors in this study is the amount of carbon dioxide
emission. Thus, after the consumption of energy carriers was calculated
with the emission coefficients recommended by the International
Committee on Climate Change (IPCC), the amount of CO2 emission
was estimated in all the sectors. The results showed that the sectors of
"manufacture of coke, refined oil products, nuclear fuels, and chemical
materials and products”, "manufacture of non-metallic mineral
products™ and "manufacture of basic metals" were the most polluting
ones.

5-5- Value Added

The comparative advantage index of the value added was calculated
with the ratio of the value added of each sector to the total value added
of the province compared to the corresponding ratio in the country.
This was done through the following equation as also used by Jafari
Samimi (2012):


https://jqe.scu.ac.ir/?_action=article&au=29821&_au=Sajjad++Faraji+Dizaji&lang=en
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RVA;

(23) VARCA; = TR
TNVA

where VARCA; is the obvious comparative advantage of the value
added in industry i, RV A; is the value added of sector i in the province,
TRVA is the total value added (GDP) of the province, NV 4; is the value
added of sector i in the country, and TNVA is the total value added of
the country. According to this criterion, the sectors with a comparative
advantage were of a higher priority for investment. The results showed
that Isfahan Province has a significant comparative advantage in the
activities of "making basic metals™ and " manufacture of textiles."

6- Findings

In the present study, first, the national input-output table of 2016 issued
by the Central Bank of Iran, the regional accounts of Isfahan Province,
and the generalized spatial quota method of SFLQ were used to provide
the input-output table of the province. Then, using the TOPSIS method,
the economic activities of Isfahan Province were prioritized. After the
calculation and normalization of all the quantitative criteria in different
parts of the province, they were weighted, and the final results were
evaluated. For this purpose, first, a national table was prepared with
twenty sections compiled together in accordance with the production
structure of Isfahan Province and its water consumption data. Then, the
normalized values of the studied criteria were examined (Tabel 3).

These values were, in fact, the relative weights of the options based on
each criterion. Based on the results of Tabel 3, in the case of considering

the water intensity criterion, the highest weight is related to this
criterion, and if the water intensity criterion is ignored, the pollution
criterion is given priority.

Tabel 3. Shannon entropy output results
Source: Research findings

Job Linkage | Value | Pollution | Energy Water Intensity type
creation added intensity | intensity
0/001 0/059 0/189 0.210 0.110 0.428 Weights considering the
water intensity criterion
6 5 3 2 4 1 Ranking
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0/003 0/104 0/331 0/368 0/192 - Weights without considering
the water intensity criterion
5 4 2 1 3 - Rank

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

According to the results of the TOPSIS method, taking into

account the criteria of water intensity, respectively, "construction™,
"Other Services" and "Water, Electricity and Gas" sectors have the
least distance from the best option, and in the same way, the
"construction™ sectors, " Other services" and "Clothing manufacturing,
processing and dyeing of fur, tanning and polishing of leather and other
leather products"” are the farthest away from the worst option. Based on
the final weight index, the "Construction™ and "Other Services" and
"Water, Electricity and Gas" sectors are in first to third priority
respectively. In examining the results of the calculations without taking
into account the waterintensity criterion, which shows more different
results, respectively, the "construction™, "agriculture” and "other
services" sectors have the least distance from the best option, and in the
same way, the "agriculture™ sectors, "Construction” and "other
services" are farthest from the worst option. According to the final
weight index, the sectors "construction”, "agriculture” and other
services" are in the first to third priority respectively.
The results are compared in Tabel 4 As it can be seen, the values
obtained based on the water intensity criterion are different from those
obtained without this criterion. Indeed, this method yielded a different
set of priorities for most of the sectors. This change of priority was very
noticeable in some sectors.

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
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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.

As it can be seen in Tabel 4, with the elimination of the water intensity
criterion, the priority of the sectors with higher water intensity, such as
"agriculture™ or "manufacture of leather apparel”, was shifted to lower
categories. This means that ignoring the water supply criterion in
prioritizing the economic activities of the province, can put pressure on
the limited water resources in the long run and jeopardize the future
development of the province although it may provide economic
benefits in the short run.

Tabel 4. Comparison of the research results gained with and without the water intensity
criterion
Source: Research findings

Prioritization by considering the water | Prioritization without considering the water
Sector? |_intensity criterion intensity criterion

Distance | Distance | Final Rank | Distance Distance from | Final

from the | from the | weight from the | the negative | weight Rank

positive negative positive ideal

ideal ideal ideal
1 0/428 0/237 0/356 20 0/058 0/414 0/876 2
2 0/104 0/470 0/817 5 0/183 0/355 0/660 6
3 0/110 0/460 0/806 15 0/191 0/345 0/643 14
4 0/108 0/469 0/812 7 0/189 0/339 0/642 15
5 0/111 0/476 0/810 13 0/195 0/367 0/653 9
6 0/110 0/473 0/810 11 0/193 0/359 0/649 11
7 0/113 0/458 0/801 16 0/198 0/327 0/623 17
8 0/127 0/452 0/780 18 0/222 0/269 0/547 19
9 0/109 0/472 0/811 9 0/192 0/355 0/649 12
10 0/223 0/429 0/657 19 0/390 0/098 0/200 20
11 0/119 0/457 0/792 17 0/209 0/285 0/576 18
12 0/111 0/471 0/808 14 0/195 0/348 0/640 16
13 0/109 0/470 0/811 8 0/190 0/359 0/653 8

2 Each number refers to the corresponding sector in Tabel 1



\", Zahra Nasrollahi, Elham Operajouneghani
N\ Quarterly Journal of Quantitative Economics(JQE) (2024) 131
Shahid C‘h?nn‘n‘n l'nn'ursil_\"n( Ahvaz 21(1)

Quarterly Journal of Quantitative Economics

(former Economic Studies)

14 0/107 0/474 0/814 6 0/188 0/359 0/655 7
15 0/110 0/474 0/810 12 0/194 0/361 0/650 10
16 0/110 0/472 0/810 10 0/192 0/355 0/648 13
17 0/089 0/471 0/840 3 0/156 0/362 0/698 4
18 0/032 0/483 0/936 1 0/057 0/404 0/876 1
19 0/096 0/472 0/830 4 0/168 0/369 0/686 5
20 0/059 0/476 0/889 2 0/103 0/379 0/785 3

7- Discussion

Based on the results of the present research, in the case of considering
the water intensity criterion, the most weight is related to this criterion,
and if the water intensity criterion is ignored, the pollution criterion is
given priority. According to the results of the TOPSIS method, taking
into account the criteria of water intensity, respectively, "Building",
"Other Services" and "Water, Electricity and Gas" sectors have the
least distance from the best option, and in the same way, the "Building"
sectors, " Other services™ and "Clothing manufacturing, processing and
dyeing of fur, tanning and polishing of leather and other leather
products™ are the farthest away from the worst option. Based on the
final weight index, the "Construction" and "Other Services" and
"Water, Electricity and Gas" sectors are in first to third priority
respectively. In examining the results of the calculations without taking
into account the water intensity criterion, which shows more different
results, respectively, the "construction”, "agriculture” and "other
services" sectors have the least distance from the best option, and in the
same way, the "agriculture™ sectors, "Building" and "other services"
are farthest from the worst option. According to the final weight index,
the "construction”, "agriculture™ and other services" sectors are in the
first to third priority respectively. Finally, the results of prioritizing
economic sectors show that 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
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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.

8- Conclusion

Due to the climate change and global warming, water resources are
declining. Water resources have become so important that they affect
that the strategic policies and international relations of many countries.
So far, a considerable bulk of research has been done in this field to
manage and control water resources and ensure their optimal use.
Therefore, in the process of sustainable development, it seems
necessary to choose a systematic method based on an optimal
combination of different criteria. In line with it, this study was
conducted to determine the priority of economic sectors in Isfahan
Province.

For this purpose, input-output data models and the TOPSIS
method were combined, and the corresponding criteria were set to be
water intensity, energy intensity, pollution, job creation, intensity of
inter-sectoral relationships and value added. Among them, water
intensity seems to be an important criterion considering the role of
water resources in sustainable development and the severe shortage of
these resources in Isfahan Province. In this study, the TOPSIS method
served to prioritize the key economic sectors of the province.

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
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apparel, the involvement of the water intensity criterion downgraded
the sector from the ninth to the thirteenth rank.

Conversely, the sectors of "making textiles" and "making
rubber and plastic products” were prioritized with the criterion of water
intensity, and they ranked seventh and ninth, respectively. Without this
criterion, however, these sectors were prioritized and gained the
fifteenth and twelfth ranks. 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.

Finally, considering that development plans should be in line
with the ecosystem and environmental conditions, the following
recommendations are in order:

a. Based on the studies of water consumption, the agriculture sector is
the largest consumer of water. Therefore, considering the arid and
semi-arid climatic conditions in Isfahan Province and the shortage of
water there, it is very important to preserve the water resources in the
region. The improper management of water resources and the problem
of water shortage in the region may lead to food insecurity. Therefore,
it is necessary to increase the productivity and improve the production
methods in the agriculture sector.

b. Apart from modifying the production methods, employing modern
technology directly leads to the reduction of water wastage in the
agriculture sector and indirectly to the reduction of water consumption
in agriculture-related industries.
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c. To prioritize economic sectors at the national and regional levels,
economic factors and cross-sectoral links as well as social and
environmental aspects should also be taken into consideration.

d. To make development plans and upstream documents, the limitation
of water resources should be taken into account, and the allocation of
these resources to economic sectors should be done in line with the
goals of sustainable development.
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ABSTRACT

Businesses are utilizing greenwashing to beat their rivals along with the growth of green
markets. The goal of the current study was to investigate the practice of ""greenwashing"
and explain how it affects consumers' intentions to purchase environmentally friendly
products. The statistical population of this study includes people who bought
environmentally friendly food goods in Iran. Due to the statistical population's infinity,
Cochran's relationship was used to obtain a sample size of 384, and ultimately 276 valid
questionnaires were retrieved by accessible sampling. Then, the data were analyzed using
the structural equation modeling method with the help of SmartPLS. The results
demonstrated that greenwashing has a detrimental and considerable impact on Iranian
consumers' green purchase intention for environmentally friendly food products.
Additionally, the association between greenwashing and intention to make a green purchase
was validated, with green word-of-mouth and green skepticism serving as mediators.
Because greenwashing behavior has not been taken into account in domestic studies in Iran,
the findings of this study provide the first theoretical and practical consequences for
managers in the food business.
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1- Introduction
Green issues have gained attention as pollution levels in industrialized

nations have increased (Guo, Tao, Li, & Wang, 2017; Roulet &
Touboul, 2015; Zhang, Li, Cao, & Huang, 2018). The challenges and
issues related to the environment and air pollution have grown highly
apparent in populous nations like India and China (Guo et al., 2017).
Environmental problems in these nations include decreased food
safety, air pollution, and waste disposal (Fernando, Sivakumaran, &
Suganthi, 2014). India, which has a population of almost 1.2 billion
people and a large number of pollutants that it has released into the
atmosphere, has been identified as one of the nations that produce
pollutants (Atlas, 2018). After the United States and China, India has
registered third place in the air and industrial waste. Many businesses
consider environmental difficulties and production challenges as a
result of people and shareholders' growing awareness of green issues
(Y. S. Chen & Chang, 2012). The last ten years have seen a significant
increase in pressure from a variety of stakeholders, including
consumers, investors, customers, and governments, on businesses to
publish information about their performance and environmentally
friendly products Environmental have entered (Guo et al., 2017; Kim
& Lyon, 2015; Marquis, Toffel, & Zhou, 2016). According to Vollero
et al. (2016), the stakeholders and shareholders of energy distribution
companies have increased their pressure on producers to create clean
energy and sustainable products. As a result, it can be said that people
and consumers are more aware of the environment and eager to use
green products and services (Y.-S. Chen & Chang, 2013; Y.-S. Chen,
Lin, & Chang, 2014). Customers may be willing to pay more for a
company's products than competitors if they see that businesses and
market players fulfill their social responsibilities concerning the
environment (Grimmer & Bingham, 2013; Guo et al., 2017).
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According to Nielsen media research, approximately 66% of global
consumers are willing to pay more for environmentally friendly
products (Nielsen media, 2018). To respond to such situations, market
leaders place a high value on corporate social responsibility (Kramer
& Porter, 2006). Social responsibility is the voluntary incorporation of
environmental and social concerns into business interactions with
stakeholders (European Commission, 2009). Businesses must perform
sustainably to address environmental issues, and in addition to
accomplishing their economic objectives, they must take into account
their social, environmental, and global health impacts (Elkington,
1994). Development that satisfies current demands without
jeopardizing the ability of future generations to meet their own needs
is known as sustainable development (World Commission on
Environment and Development, 1987). A rise in demand drives
companies to develop and design green marketing strategies to enhance
their reputation among clients and consumers (Zhang et al., 2018).
Green markets are growing (Delmas & Burbano, 2011) and as these
markets grow and develop, a practice known as “greenwashing” has
been implemented and observed by businesses (Majlath, 2017). This
concept was first expressed by an environmentalist named Jay
Westervelt (Guo et al., 2017; Wolniak & Habek, 2015). This
phenomenon is defined as the confluence of two business behaviors:
subpar environmental performance and effective environmental
performance communication (Delmas & Burbano, 2011). Naturally,
there are several perspectives on this occurrence (de Freitas Netto,
Sobral, Ribeiro, & Soares, 2020). To separate organizations from
engaging in ecologically unfriendly activities, Webster's Dictionary
defines "greenwashing"” as measures to present environmentally good
projects (Merriam-Webster, 2018). This phrase was defined in the
Oxford Dictionary in 1999. The Oxford English Dictionary's definition
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of "greenwashing" (Oxford English Dictionary, 2018) is as follows:
False information produced by an institution intended to project a
public image of social or environmental obligations, but judged to be
unwarranted or purposefully misleading. According to several experts,
including Lyon and Montgomery (2015), the phenomenon known as
"greenwashing" has many facets and cannot be adequately defined. The
issue of trust emerges because, in this decade compared to prior
decades, greenwashing acts and activities have expanded, according to
David Ogilvy's advertising agency (Hsu, 2014).

Consumers are skeptical and uncertain about how to discern
green items from non-organic products due to the practice of
"greenwashing” (Yang, Nguyen, Nguyen, Nguyen, & Cao, 2020).
Additionally, the result of consumers' refusal to disclose products'
environmental information is due to greenwashing behavior (Nguyen,
Yang, Nguyen, Johnson, & Cao, 2019). Research has revealed that
greenwashing activity decreases the purchasing of environmentally
friendly goods and harms consumers' intentions to make such
purchases (Ansu-Mensah & Bein, 2019; Guerreiro & Pacheco, 2021;
Nguyen et al., 2019). Businesses focus on sustainable development and
employ green marketing techniques to sell their goods to address this
issue. This study focuses on consumers of food industry products in
small and medium sized Enterprise in Khuzestan province aimed at
examining green Wash behavior and explaining the mechanism of its
effect on green Purchase intention. For academics and industry experts
in the subject of marketing, the current study offers a significant
theoretical and practical contribution. First, a theoretical model linking
perceptions of greenwashing behavior to green skepticism, green word-
of-mouth, green confusion, and green purchase intention is proposed
and examined in this study. Second, it explores the mediating impacts
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of green word-of-mouth and green skepticism based on the literature
and research background. Third, it offers fresh perspectives on
developing markets and perhaps crucial data for comprehending
greenwashing practices in the green market. The primary benefit of this
research for customers who care about the environment and safety is
that it offers information on how to discern genuine green products
from non-organic ones. 2- Literature Review and Research Hypotheses

1-1- Green Marketing
The importance of green marketing has increased in today's market

(Reddy & Reddy, 2017). All packaging, product modification, and
production-related actions that are taken to suit client needs while also
protecting the environment are referred to as "green marketing”
(Dangelico & Vocalelli, 2017). Green marketing, according to
Pagliacci et al. (2019), is the process of meeting client wants with
environmentally friendly products. In short, green marketing is
concerned with situations in which products are marketed in
environmentally friendly ways. It is widely acknowledged that
environmental concerns and product usefulness are the primary
determinants of consumers' green purchasing intentions(Pagliacci,
Manolica, Roman, & Boldureanu, 2019). Even if consumers express
concern about the environment, this does not always translate into a
desire to buy green (Nguyen et al.,, 2019; Park & Lin, 2020).
Consumers may be unwilling to participate in sustainable consumption
practices (Phuah, Ow, Sandhu, & Kassim, 2018), so it is not surprising
that Dangelico and Vocalelli (2017) rank environmental sustainability
third after customer satisfaction and company profitability. Because it
is a relatively new idea, there is a lack of public consensus on what
constitutes a green product (Dangelico & Vocalelli, 2017). As a result,
there is a need to define criteria to distinguish between organic and
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inorganic products (Mishra & Sharma, 2014). Green marketing has
several advantages, including ensuring profit-driven growth that is
constant and cost savings (Ritter, Borchardt, Vaccaro, Pereira, &
Almeida, 2015). Due to the significance of this topic, some businesses
argue that their performance is good despite having bad environmental
performance (Nekmahmud & Fekete-Farkas, 2020). The practice of
"greenwashing," which is briefly covered below, is one of the subjects
on which scholars in this area have concentrated their attention.

1-2- GreenWash
This phrase has been defined as a company's false and deceptive green

claims (Parguel, Benoit-Moreau, & Larceneux, 2011). According to
Aji & Sutikno (2015), "greenwashing" is a collection of practices used
to deceive customers about a company's environmental practices or the
advantages of a good or service for the environment (Aji & Sutikno,
2015). According to Lyon and Maxwell (2011), this activity is known
as "greenwashing," which is the Oxford English Dictionary's term for
distorting information to display an ecologically friendly business
persona. Businesses that engage in "greenwashing™ deceive consumers
about the environmental benefits of their products and services (Lyon
& Maxwell, 2011). Under the influence of greenwashing conduct, the
entire cycle of green marketing efforts can be damaged, and ultimately,
customers are unable to believe the green strategies of businesses (Y .-
S. Chen et al., 2014). Due to their increasing concern for the globe,
consumers are more aware of environmental issues (C.-F. Chen &
Chang, 2008). Conscious consumers frequently purchase eco-friendly
goods (Y.-S. Chen et al., 2014). Organizations engage in greenwashing
behavior through green word-of-mouth advertising to enhance their
green image in the eyes of customers (Parguel et al., 2011). Because of
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the increased demand for green products, greenwashing is becoming
more common to take advantage of green incentives.

1-3- Green Purchase Intention
Purchasing intention of consumers is critical in determining green

marketing strategies (Paul & Rana, 2012). ‘Purchase’ refers to anything
that consumers consider and intend to buy. ‘Purchasing intention’ is
defined as the potential behaviors that lead to a consumer's
commitment or decision to purchase a specific product (Agyapong,
Afi, & Kwateng, 2018).

Similarly, in another definition ‘purchasing intention’ is defined
as “indications of how much people are willing to try or the amount of
effort they plan to put in to perform that behavior” (Ajzen, 1991). Due
to environmental objectives including the search for healthier options,
environmental consciousness, and sustainability, consumers choose the
sort of product to buy (Paul & Rana, 2012). Market movements
frequently determine changes in consumers’ behaviors (Surya &
Hajamohideen, 2018). The result of individual marketing action is the
consumer's capacity to evaluate quality, price, value, and availability
as competitive goods (Ritter et al., 2015). The usage of green products
must be made more widely known to encourage ecologically friendly
lifestyles which results in a shift away from conventional products
(Amegbe, Owino, & Nuwasiima, 2017). Research has shown that green
products positively affect green purchase intention (Soon & Kong,
2012). Green purchase intention is defined as a person's likelihood and
desire to prefer products with green characteristics over other
conventional goods (Lasuin & Ng, 2014). According to Aman et al.
(2012), the purpose of buying green is for the consumer to be able to
appreciate green products, resulting in positive words and a willingness
to pay more. According to Chan and Lau (2001), if a customer is
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committed to a specific green product, this goal is more likely to be
met as a result of the purchase (Chan & Lau, 2001). As a result,
customer judgment may influence the purchase of environmentally
friendly goods. As a result, for this study, customers' green purchase
intention has been defined as the desire to purchase green products
(Wong, Wong, & Wong, 2020).

1-4- Green Confusion
Confusion among consumers is a result of their failure to effectively

and appropriately comprehend the various features of a product.
Customers need knowledge about items since they are complex,
ambiguous, and confused (Turnbull, Leek, & Ying, 2000). According
to Chen and Chang (2013), green confusion for consumers is seen as
one of their weaknesses. Additionally, according to some other
academics, green confusion is the inability to accurately comprehend
the environmental aspects of a good or service (Avcilar & Demirgunes,
2017).

Consumers are confused by the rise in "green" claims and the
promotion of environmentally friendly product claims (Newell et al.,
1998). The fast expansion of environmental claims for a variety of
goods and services has led to consumer confusion (Kangun et al.,
1991). Confusion can also arise from the use of environmental terms
and expressions without a clear or consistent interpretation. Terms like
"natural,” "biodegradable,” "recyclable,” "renewable,” "degradable,”
and "ozone friendly" are examples (Kangun et al., 1993). Customers
are confused by incomplete environmental reviews of products in
comparison claims and the complex science that is required to truly
understand green claims (Stokes, 2009). According to Atwood (1993),
increasing the diversity of environmental arguments can also lead to
confusion among consumers, so companies should take the necessary
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measures to prevent customer confusion by providing them with
timely, appropriate and correct information (Tarabieh, 2021).

1-5- Green Skepticism
A person's tendency toward the claim made by the other party is known

as skepticism (Obermiller & Spangenberg, 1998). Studies have looked
into the function of skepticism in a variety of fields, including
philosophy, psychology, and sociology (Rosen, 2004; Taber and
Lodge, 2006). It has been studied in the area of skepticism management
in industries like marketing, green products, social responsibility, and
advertising (Kim and Lee, 2009; Skarmeas et al., 2014; Vlachos et al.,
2016). Skepticism is defined differently by different authors in the
literature, and some researchers have looked into it as a personality
trait. Researchers contend that, while skeptical consumers may differ
in their distrust or disbelief of others, they can be persuaded to change
their minds if presented with sufficient evidence (Fore & Greer, 2003).
As a result, there may be skepticism about green products and corporate
claims about environmental performance (Aji & Sutikno, 2015). If
consumers are skeptical of green claims, their skepticism of the
company grows, which can harm the company's reputation and market
share.

1-6- Green Word-of-Mouth
Consumers will continue to share marketing information until it has an

impact on their behavior and attitude toward a product. This practice is
known as word-of-mouth advertising (Huete-Alcocer, 2017).
Additionally, word-of-mouth is referred to as “green word-of-mouth™
if it is accompanied by green claims about the environmental
performance of a particular product (Guerreiro and Pacheco, 2021).
Because the majority of customers and consumers use it, word of
mouth is regarded as a crucial marketing tool (Al-Gasawneh & Matar
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Al-Adamat, 2020). The influence of word-of-mouth has grown over
time thanks to the growth of social media, and today it can be said that
this factor has a global impact on marketing research. Customers and
consumers quickly shared messages about products and services, and
online reviews, comments, and recommendations were received. These
resources provide information to current, former, and prospective
customers about a product or service (Septiari, 2018). Word of mouth
can influence consumer views, reviews, purchase decisions, and post-
use reviews, and it can be used as a powerful marketing tool to
investigate consumer feedback.

1-7- Greenwash and Green Purchase Intention
In emerging markets, there is a rising demand for quality products

(Wang et al., 2019). Consumers find it challenging to distinguish
between truthful and false claims. Even a green product is seen as
having a high risk by them. On the one hand, the majority of businesses
operating in the market produce pollutants, but they frequently tout
their reputations for being environmentally friendly. However,
consumers are likely to view retailers promoting green products with
skepticism because they fail to explain how such products benefit the
environment (Yiridoe et al., 2005). Consumer mistrust may result from
this (Nuttavuthisit & Thgersen, 2017). Customers are skeptical of green
claims and worried about the discrepancy between the company's
image and reality (Self et al., 2010). Greenwashing, as demonstrated
by Polonsky et al. (2012), causes false claims to be made about green
products, which lowers the appeal of buying green goods. According
to Nyilasy et al. (2014), corporate greenwashing behavior raises ethical
concerns in addition to harming consumers' perceptions and their
propensity to make environmentally friendly purchases.
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According to the above explanations, the following hypothesis is
taken into account:

H1: Greenwashing has a negative and significant effect on the
intention to buy green.

1-8- GreenWash and Green Word-of-Mouth
Some businesses engage in greenwashing activities to boost product

sales and expand their market share, allowing them to easily satisfy
customers' concerns about the sustainability of their products. Though
previous studies have shown that greenwashing harms green word of
mouth when customers and consumers learn that the company has
engaged in these practices, it can have a negative impact (Chen et al.,
2013). Additionally, bad experiences leave a lasting impression on
customers and consumers and have strong effects (Skarmeas &
Leonidou, 2013). When consumers find that a company's
environmentally friendly actions and activities are not transparent and
it is trying to mislead consumers through greenwashing activities, they
reject the positive green word of mouth. Alternatively, it may take the
form of disclosing negative information to warn others about the
negative motives of companies engaged in greenwashing (Chen et al.,
2013). ; Zhang et al., 2018). Chen et al. (2013) showed that
greenwashing decreased and negatively impacted green word of
mouth. When consumers turn to negative green word-of-mouth against
a business, it can be viewed as a threat to the business, especially in
this day and age where many social media outlets can disclose negative
information. (Zhang et al., 2018). ). Companies should therefore reduce
and stop greenwashing activities to prevent this negative impact
(Guerreiro & Pacheco, 2021). According to the abovementioned, the
following hypothesis should be taken into account:
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H2: Greenwashing has a negative and significant effect on green
word-of-mouth.

1-9- GreenWash and Green Confusion
Under the heading of greenwashing, companies typically claim false

information about the environmental attributes of their products, and
consumers ultimately lose trust in company advertising (Polonsky et
al., 2010). For example, corporate greenwashing activities are being
viewed with increasing skepticism by customers due to opportunism.
Greenwashing also leads to customer confusion over company
statements about environmental practices (Lyon & Montgomery,
2015). Similarly, Avcilar and Demirgiines (2017) found that false
green claims can confuse consumers with green purchase intentions, so
the following hypothesis is presented:

H 3: Greenwashing has a positive and significant effect on green
confusion.

1-10- Greenwash and Green Skepticism
Environmental skepticism is one of the key issues for consumers,

businesses, and shareholders (Nguyen et al., 2019). In general, green
skepticism or skepticism refers to a tendency to doubt, question, or
distrust green activities or claims. In addition, skepticism has been
associated with concepts such as suspicion, distrust, lack of trust, or
mistrust. In recent years, with the rapid spread of environmentally
friendly products, the number of cases of greenwashing has increased
(Delmas & Burbano, 2011). Knowing consumers and their awareness
of such cases (greenwashing) leads to their skepticism toward green
activities and claims (Hariuchi et al., 2009; Chen and Chang, 2013).
Therefore, the following hypotheses have been presented:



152 Greenwash and Explaining The Mechanism of Its A\",‘
Effect on Green PurchaSIng Intention Shahid Chamran University of Ahvaz
Quarterly Journal of Quantitative Economics
(former Economic Studies)

H 4: Greenwashing has a positive and significant effect on green
skepticism.

1-11- Green confusion and Green Purchase Intention
Typically, consumers prefer companies that operate based on public

interest, and they respond to companies’ manipulation of information
(Foreh & Grier, 2003). According to research by Michel et al. (2005),
because the company lacks information about its products, consumers
are very confused and do not know which products are suitable for
them and how to use them. Greenwashing is another reason for
consumer confusion, as it is possible to confuse companies making
false claims with companies making accurate claims. It is difficult for
customers to understand the distinction between a product that meets
the criteria for environmental sustainability and a product that does not
meet false and hidden data. (Paix&o, 2016). Negative states of mind,
positive associations, and beliefs that are contrary to the interpretation
of the green-wash phenomenon with green consumers, despite the
difficulties in distinguishing whether it is true or false, in some cases
create skepticism towards green products (Junior et al, 2019).
Consumers will consider purchasing environmentally friendly products
if they are comparable to conventional products and are accepted by
the market in key aspects such as practicality, compatibility, usability,
and price. (Rahman et al., 2015). ). According to the abovementioned
the following hypothesis is presented:

H 5: Green confusion has a negative and significant effect on
green purchase intention.

1-12- Green Skepticism and Green Purchase Intention
The consumer's mistrust of the quality of organic goods is one of the

most significant obstacles to purchasing decisions (Vindigni et al.,
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2002). When consumers can distinguish between green and
conventional items in terms of qualities including taste, freshness,
performance, appearance, price, quality, and convenience (easy of use),
they are more likely to purchase green products. Most businesses in our
nation and some other nations present an environmentally favorable
image, yet this is untrue (Bhattacharya, 2012; Schlegelmilch et al.,
2013; Wang et al., 1996). Customers and consumers become concerned
when the advertising picture and reality diverge. Consumers lose faith
in green goods and services when they take these discrepancies into
account (Nailasi et al., 2014). Customers may then quit purchasing
green items as a result of their negative comments regarding the
company's reasons for projecting such a false image (Obermiller et al.,
2005). Therefore, the following hypothesis is presented:

H 6: Green skepticism has a negative and significant effect on
green purchase intention.

1-13- Green Word-of-Mouth and Green Purchase Intention
To lower perceived risk, customers pre-screen products. They typically

use the Internet to get this information since it enables real-time
interaction between customers. Consumers are more likely to trust
green products, which influences their purchasing decisions and green
purchasing intents. Customers are more likely to purchase products
with a positive green reputation when they are unsure about buying
green products (Chen et al., 2013). In reality, positive word-of-mouth
may influence consumers' long-term, short-term, and risk-taking
product decisions. (Siano et al., 2017). According to Zhang et al.
(2018), it is expected that green word of mouth will have a positive
effect on green purchase intention, so the following hypothesis is
presented:
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H 7: Green word of mouth has a positive and significant effect
on green purchase intention.

1-14- The Mediating Role of Green Skepticism
Studies show that greenwashing leads to environmental skepticism

(Chen & Chang, 2013; Self et al., 2010). When consumers believe that
companies abuse opportunistic environmental benefits and are
pessimistic towards them, attitudes are negative toward green brands,
and buy green products from companies that claim to be green. Such is
created in them and they try not to buy these products (Skarmeas &
Léonidou, 2015; Pomering & Johnson, 2009); In addition, researchers
have shown a mediating effect of green skepticism on the relationship
between green plant washing and green purchase intention (Nguyin et
al., 2019). Therefore, the following hypothesis is presented:

H 8: Green cynicism plays a mediating role in the relationship
between greenwashing and green purchase intention.

1-15- The Mediating Role of Green Word-of-Mouth
Rapid economic growth, mass consumption, and unsustainable

consumption make developing countries major contributors to climate
change and pollution (Barbarossa & Pelsmacker, 2016). In these
countries, businesses are characterized by low competitive pressure
and minimal greenwashing regulations (Yang et al., 2020),
greenwashing is widely used by businesses to attract green consumers.
(Laufer, 2003; Parguel et al., 2011). This phenomenon is amplified by
green word of mouth, which negatively impacts green purchase
intention and customers can trust (Chen et al., 2018; Yang et al., 2020).
According to the abovementioned the following hypothesis is
presented:
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H9: Green word-of-mouth has a mediating role in the
relationship between greenwashing and green purchase behavior.

Finally, the following conceptual model has been developed by
the authors as a proposed model to determine the relationship between
research variables:

Green Purchase
Intention

Green
Skepticism d

Figure 1. Conceptual Model (Source: authors)

2- Methodology

2-1- Research Measures
The current study is descriptive-survey research. To measure the

conceptual model of the research, 26 measurement items on a 5-point
Likert scale were used from the previous studies. In this scale, spectrum
1 indicated ‘completely disagree’, and spectrum 5 indicated the final
limit of the Likert scale, i.e. ‘completely agree’. Spectrum 3 also
showed the intermediate between these two. To collect data, a standard
questionnaire was used (Zhang et al., 2018, Horiuchi et al., 2009; Chen
and Chang, 2013; Aji & Sutikno, 2015; Molinari et al., 2008; Mohr et
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al., 1998; Ansu-Mensah, 2021; Chen and Chang, 2008; and Nguyen et
al., 2019).

2-2- Data Collection
The statistical population of this study includes consumers of green

food industry products in small and medium -sized Enterprise in
Khuzestan province. Data were collected through an online survey.
Samples were accessed using available sampling methods.
Respondents were asked via email and social media to click on a link
to his website with the questionnaire and complete an online survey.
Due to the infinity of the statistical population, the sample size was
obtained by 384 Cochran correlations, yielding a total of 276 healthy
responses, resulting in a participant response rate of approximately
72%. It was found that 46% of the respondents were male and 54%
were female. Besides, 2.2% of the respondents were in the age group
less than 20 years, 26.1% between 20 and 30, 50% between 30 and 40,
and 21.7% were in the age group older than 40. It was also found that
7.6% of the respondents had a high school degree, 9.8% college degree,
42.4% bachelor's degree, 33.7% master's degree, and 6.5% Ph.D.
degree.

2-3- Data Analysis

Data analysis was done by using SPSS 26.0 and structural equation
modeling (SEM) using SmartPLS 3.0. Anderson and Gerbing (1988)
proposed a two-phase process of SEM, namely the measurement model
and the structural model. Consequently, using Smart PLS-SEM in this
study looks at the aforementioned two levels of analysis. The
measurement model links the observed variables to their identifiable
latent variables, whereas the structural model links the latent variables
to other latent variables. Also, in the current study, special indirect
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effects were used to analyze the mediating roles in PLS software (Hair
et al, 2022).

3- Results

3-1- K-S Test
The type of statistical data distribution is adjusted to select the
appropriate test for data analysis. To determine the type of data
distribution, the K-S test (Frank and Massey, 1951) which can be
implemented in SPSS was used. SPSS has performed this test by
default at the 5% error level. If the significance level of this test exceeds
5%, the data will be normally distributed. In addition, if the value of
the significance level is less than 5%, the distribution of the research
variables will be abnormal (Ayati Mehr & Beigi, 2017). Tabel 1 shows
the results of this test. Considering that the significance level for all the
research variables was less than 5%, it can be concluded that the
distribution of the research variables is not normal.

In addition, since the PLS software is not sensitive to the

statistical data distribution pattern, it was used in this study to test the
research hypotheses.

Tabel 1. K-S Test Results

Constructs Significance Level Statistical Distribution
GW 0/000 Non-Normal
GC 0/000 Non-Normal
GWM 0/000 Non-Normal
GS 0/000 Non-Normal
GPI 0/000 Non-Normal
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3-2- Reliability and Validity

To examine the reliability of measurement models factor loadings,
composite reliability, and Cronbach's alpha were used. According to
Tabel 3, the values obtained for composite reliability (Joreskog, 1971)
and Cronbach's alpha (Diamantopoulos et al., 2012) were higher than
0.7 which is a favorable level. Also, if the values of the factor loadings
are higher than 0.4, the reliability and internal consistency of the items
are confirmed (Hair et al, 2022). According to Tabel 2, the factor
loading of all the items was higher than 0.4, so in this sense, the
reliability of the measurement models was confirmed. Convergent and
divergent validity were used to measure validity in this study. AVE
index was used to measure convergent validity and its corresponding
values for each variable were shown in Tabel 3. To confirm the
convergent validity of the measurement models the values of the AVE
index should exceed 0.5 (Sarstedt et al., 2021). According to Tabel 3,
the AVE index values are at a favorable level and the convergent
validity of the measurement models is confirmed. To measure the
validity of the questionnaires, we consulted experts in the field and
after making some modifications, we revised the questionnaire from
their perspective and redistributed it.

Tabel 2. Factor Loading (FA)

Constructs
Green purchase Green Green | Green word of | Greenwashing
intention skepticism confusion mouth
Items FA! | ltems FA | ltems FA | Items FA | Items FA
1| 0/744 71 0.790 10 | 0/833 15 | 0/757 19 | 0.773
2| 0/743 8 | 0.842 11 | 0/801 16 | 0/754 20 | 0.838
3| 0/786 9] 0.870 12 | 0/797 17 | 0/775 21 | 0.837
3] 0/783 13 | o/77r7 18 | 0/808 22 | 0.806
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5| 0/847 14 | 0/771 23 | 0.818
6 | 0/806 24 | 0.835
25| 0.789
Tabel 3. Measuring Validity and Reliabity
Constructs Items | AVE CR | Cronbach's alpha References
GW 7 0.0.663 | 0.932 0.915 Zhang et al. (2018),
Harichoi et al.
(2009)
GC 5 0.0.634 | 0.896 0.856 Chen and Chang
(2013), Ajayi and
Sutikno (2015)
GWM 4 0.598 | 0.876 0.776 Zhang et al. (2018)
and Molinari et al.
(2008)
GS 3 0.696 | 0.873 0.782 Mobhr et al. (1998)
GPI 6 0.617 | 0.906 0.875 Ansu Mensah
(2021), Chen and
Chang (2008) and
Nguyen et al. (2019)

In the following, the HTMT index was used to measure divergent
validity. Henseler et al (2015) proposed a threshold value of 0.90 for
structural models with constructs that are conceptually very similar,
such as cognitive satisfaction, affective satisfaction, and loyalty. In
such a setting, an HTMT value above 0.90 would suggest that
discriminant validity is not present. But when constructs are
conceptually more distinct, a lower, more conservative, the threshold
value is suggested, such as 0.85.

Tabel 4 shows the results of measuring this index in the software:

Tabel 4. Discriminant validity

Constructs | GS GW | GC GWM GPI
GS - - - - -
GW 0.304 - - - -
GC 0.360 0.827 - - -
GWM 0.618 0.328 0.592 - -
GPI 0.674 0.364 0.170 0.362 -
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3-3- Structural Model Fit
In this study, the coefficient of determination and effect size index were

used to assess the quality of structural models. The coefficient of
determination indicates what percentage of the target structure's
variance is explained by other structures, and values above 0.26 are
acceptable for the coefficient of determination (Cohen, 1988). The
results regarding the coefficient of determination are shown in Tabel
5.

Tabel 5. Coefficient of Determination

Constructs r?

GWM 0.671
GC 0.684
GS 0.595
GPI 0.808

Tabel 6. Effect Size Index

Exogenous structures Effect size index Effect size
Greenwashing 1.469 Strong
Green skepticism 2.164 Strong
Green confusion 2.040 Strong
Green word of mouth 1.029 Strong

Another important index to evaluate the structural model is the effect
size index. Cohen (1988) introduced three values of 0.02, 0.15, and
0.35 for small, medium, and strong effect sizes, respectively. Tabel 6
shows the values of this index for the effect of exogenous variables on
the construct of green purchase intention.

3-4- Model Fit
In the present study, NFI, SRMR, and RMSheta indices were also used

to evaluate the overall fit of the model. VValues lower than 0.08 and 0.12




" , Mohammad Ayati Mehr, Edris Mahmoodi, Bahar
‘ A " - Sepyani 161
Shahid Chamran University of Abvaz— arterly Journal of Quantitative Economics(JQE) (2024) 21(1)

Quarterly Journal of Qu o

(former Econc

were considered for the RMSieta index as optimal values (Henseler et
al., 2014; Lohmoller, 1989). Also, values higher than 0.9 are desirable
for the NFI index. Table 7 shows the results of examining the model
fit.

Tabel 7. Model Fit

Model fit indices optimal value software output
SRMR <0.08 0.064
RMStheta <0.12 0.112
NFI >0.9 0.921

3-5- Hypotheses Testing
To test research hypotheses, it is necessary to examine the role of

variables in the conceptual framework of research. The first criterion
for testing research hypotheses is the t-statistic. The hypothesis is
confirmed if the absolute value of the t-statistic is greater than 1.96 at
the 5% error level. Another measure is the path coefficient between
study components, which indicates influence and causality. Path
coefficients describe the existence of a linear causal relationship
between two latent variables, the strength of the relationship, and the
direction of the relationship (Kock & Hadaya, 2018). A summary of
the results obtained concerning the path coefficients and the value of
the T statistic in this research is given in Tabel 8.

Tabel 8. Hypotheses Testing Result

Hypothesis | Path T Statistics Path coefficient Result

H: GW- GPI 6.045 -0.316 Supported
Ha GW- GWM 40.944 -0.819 Supported
Hs GW- GC 40.476 0.827 Supported
Ha GW- GS 29.208 0.771 Supported
Hs GC- GPI 5.833 -0.269 Supported
He GS— GPI 3.053 -0.135 Supported
Hr GWM- GPI 5.218 0.254 Supported
Hs GW- GC - GPI 2.985 -0.104 Supported
Hy GW- GWM - GPI 5.596 -0.208 Supported
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4- Discussion and Conclusions
This study makes a significant scientific contribution to green research.

It is the first attempt to investigate the relationship between
greenwashing and the intention to purchase green foods in the Iranian
food industry. The present study encourages and supports food industry
marketers to create credible green claims to not only improve their
business conditions but also strengthen their environmental programs.
It was revealed that some food industries are at high risk because
consumers are skeptical about the environmental friendliness of their
activities and services. In this regard, the factors influencing
greenwashing attitudes are very important (Aukilar and Demirgones,
2017). The results of this study show how this mechanism (negative
effect of greenwashing on green purchase intention) is triggered by
green skepticism. As their awareness and experience of green products
have increased compared to the past, consumers are increasingly
critical in evaluating the sustainable environmental practices of food
companies (Parguel et al., 2015). Consumers are increasingly aware of
the environmental benefits, health, and safety issues associated with
purchasing green products, and as a result, they may become more
skeptical of the company's motives leading to negative product
criticism and green purchase intentions. As a result, business managers
must establish enough credibility to keep consumers from being
skeptical. Our results suggest that managers need to focus on some
environmentally friendly methods to reduce consumer skepticism.
Managers need to be more transparent about their environmental
performance and non-governmental organizations can audit
companies' environmental reports and fine companies that engage in
greenwashing while these measures may reduce customers’ confusion.
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Attempts to make the green word of mouth and green advertising
may lead to the opposite result due to the perception of greenwashing
behavior and negative word of mouth (Allsop et al., 2007). In
particular, if a company's performance is misleading and its
environmental claims are confusing and misleading so that its
authenticity cannot be determined, the intention to purchase
environmentally friendly products is reduced. In this regard, companies
must incorporate environmental concerns and responsibilities into their
core values, and continuously and consistently integrate their
environmental commitments and attributes into their overall strategies
and actions. In this regard, business leaders should adopt policies that
create consumer confidence in companies' green efforts and dynamics.
A better way to do this is to transparently and honestly conduct green
efforts that incorporate this environmental concern and responsibility
into core values and corporate identity (Hai et al., 2017).

The mediating role of green word of mouth and its positive
impact on green purchase intention indicates the need for managers to
monitor social platforms (Zhang et al., 2018). So they can hear what is
being said about their brands and products, and even gather suggestions
on how to improve green advertising. Considering the statements about
environmental performance, managers can develop and better tailor
strategies to satisfy consumers and meet environmental expectations.
Customer confusion due to greenwashing behavior negatively impacts
green purchasing intentions in the food industry. As a result, companies
must not only claim to be "green" but also have to demonstrate proof
of their green products. They must have clear and transparent
statements and commitments about environmental performance. These
policies reduce confusion and risk for customers. The results of this
study are consistent with the results of studies conducted by Saxena &
Sharma (2021), Ansu Mensah (2021), Guerrero and Pacheco (2021),
Nguyen et al. (2021), Hameed et al. ), Akturan (2018), Goh and
Balaajib (2016), Chen et al. (2014). Finally, the findings of this study
may be useful and significant for managers, professionals, students,
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and other researchers and they may initiate the necessary direction for
future orientations in green marketing research.

5- Suggestions
It is recommended that the food industry establish strong green

performance strategies. It should be highlighted that green efforts
should be assessed and approved by environmental organizations.
Furthermore, delivering green messaging broadly to consumers may be
a better method for food sectors to be more credible to consumers. In
this regard, food manufacturers should educate merchants on their
production methods and green claims, as these retailers serve as
effective information channels between producers and their consumers.
The importance of informational and instructional programs should not
be underestimated. Policymakers, marketers, and community
organizations should work together to create and implement these
programs to enhance consumer awareness of green practices and the
benefits of green products. These programs boost customers'
environmental understanding and ethical convictions, as well as their
level of green skepticism, which increases their propensity to buy
organic foods. Therefore, by conducting marketing/advertising efforts,
policymakers, marketers, green producers, and governments can aid in
disseminating information about the advantages of green products.
These initiatives may increase customers’ knowledge and
understanding of green products, as well as their willingness to buy
them. Consumers must be trained on the advantages of investing in
green products. As a result, they are incentivized to spend more on
green items, which may raise product prices for consumers. To address
the pricing issue, consumers can be offered incentives to encourage
them to purchase green items. Managers in the food business are
encouraged to include environmental performance in industry
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strategies and demonstrate their commitment to the environment. As a
result, the food business must avoid misleading green ads. Another
management tactic is the release of data on environmental performance
which is a fundamental instrument to raise customer loyalty and trust
and attract green consumers. The marketing research team should also
work to increase consumer demand for eco-friendly goods. Last but not
least, it is recommended that the government and relevant
organizations create appropriate laws and regulations regarding
greenwashing activity, with the corresponding punitive legislation and
fines being set by the accountable institutions.
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ABSTRACT

The purpose of the present study is to investigate the effect of sanctions on causal
relationship between corruption, income inequality and poverty in Iran during 1984 to 2020.
For this purpose, a number of embezzlement concluded cases in the courts of general
jurisdiction and Control of Corruption indicator (COC) as the representative of corruption
indicator, Atkinson index and Gini index as the representative of income distribution and
the indicators of per capita income and poverty line (calculated based on Linear Expenditure
System (LES)) as the representative of poverty status were firstly gathered and calculated.
According to the obtained results, income distribution is not an effective variable on poverty
and vice versa, but it is a significant variable for the cause of corruption. However, poverty
line under sanctions is a good representative of income distribution causality. Corruption
and poverty cannot properly explain the distribution of income. However, the control of
corruption has been the cause of income distribution. Also, corruption (poverty) is an
effective variable for poverty causality (corruption) and the significance level of this
relationship is higher under sanctions.
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1- Introduction
The issue of poverty and its relationship with governance variables is
important in terms of different economic aspects. In most countries,
incompetence of economic sectors, recession, severe unemployment,
demographic changes and other socio-economic factors have exposed
low-income households to poverty and deprived disadvantaged classes
from government assistance and other community amenities.
Therefore, a new attitude towards poverty and its economic and social
factors have been adopted by economists in recent decades. In this
regard, corruption is one of the most important variables affecting
poverty and income inequality. As Huntington puts it, corruption refers
to those public sector employees who ignore accepted norms, rules and
custom for non-organizational interests. In other words, corruption is
an illegitimate tool to satisfy illegal demands from administrative
system (Huntington & Fukuyama, 1968). Scott believes that
corruption is a behavior in which a person plays a governmental role to
pursue his/ her private interests and achieve greater prosperity or a
better position outside the formal framework of his/her duties (Scott,
1972). Hart et al have defined corruption as utilizing government
property for gaining personal interest (Hart, Shleifer, & Vishny, 1997).
The number of revealed corruption-related crimes is one of the
major challenges of Iran which has been significantly increased in
recent years. According to official reports, although only two cases of
embezzlement were reported in 1990s and 2000s with a total value up
to $ 800 million, administrative corruption has significantly increased
in 2010s with 13 large corruption cases and a total value up to $ 14
billion and a growth of over 1500% compared to 1990s and 2000s (The
Iranian Students News Agency! (ISNA), 2017). The spread of such
amount of corruption in administrative and bureaucratic system of the
country can have irreparable economic and social consequences. The
statistic investigations have shown that macroeconomic indicators
including economic growth, employment, unemployment, poverty,

! Https://Bit.Ly/205vvni
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inflation and income distribution have become less favorable in 2010
compared to previous decades (Statistical Center of Iran, Iran
Statistical Yearbook, 2017). In this regard, the following questions can
be raised: is there a relationship between corruption and the indicators
of income distribution and poverty in the country? Since the volume of
international and unilateral sanctions on Iran has increased in the
2010s, does such a widespread growth in the volume and value of
corruption cases in Iran have a relationship with sanctions? Therefore,
the purpose of the present study is to investigate the effect of sanctions
on causal relationship between corruption, income inequality and
poverty in Iran during 1984 to 2020. For this purpose, the indices of
per capita income, poverty line, administrative corruption and control
of corruption, Atkinson and Gini have been utilized to investigate their
interactions through Toda-Yamamoto Causality Test.

2- Literature Review

Numerous studies — (Grossman & Helpman, 1997; Mauro, 1995, 1998,
2002; Pellegrini & Gerlagh, 2004)-have been conducted to investigate
the effect of corruption on economy in terms of the effect it has on
economic growth. One of the early studies on economic field of crime
was conducted by Fleisher (Fleisher, 1963). In that study, he
investigated the relationship between crime and unemployment and
concluded that there was a direct relationship between crime rates and
unemployment. In terms of causes and motivations for committing a
crime, Becker has proposed a theoretical model with purely economic
analysis to evaluate the rational behavior of criminals. As Becker put
it, criminals behave rationally and engage in criminal activity with
lucrative motives (Becker, 1968). On the word of Ehrlich, education is
a factor for increasing the expected legal income of individuals on one
hand and decreasing crime rate on the other hand (Ehrlich, 1973). He
then has concluded that occurrence of crimes have a positive
relationship with income inequality, especially crimes against property.
Johnston has stated that corruption is in the interest of "wealthy
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people”, especially when their share is high. Disproportionately,
corruption is borne by low-income people. Individuals in low-income
groups spend much of their income compared to individuals of high-
income groups (Johnston, 1989). Tanzi has argued that corruption
disrupts the role of government in income distribution. Since only
individuals with favoritism links can take best and most beneficial
government projects, it is less likely for the government to improve the
distribution of income in society (Tanzi, 1998).

According to the cross-country panel data, Easterly and Levine
have stated that increased corruption is an important channel of
decreasing ethnic diversity of growth (economic) (Easterly & Levine,
1997). In their study, Rajeev and Nelson have shown that government
size has a direct effect on corruption so that corruption is increased with
an increase in government size (Goel & Nelson, 1998). Gupta et al.
have conducted a study on investigating the relationship between
corruption, income distribution and poverty and concluded that high
and increasing corruption intensifies income inequality and poverty
and decreases economic growth, efficiency of tax system, efficiency of
government expenditure and human capital formation (Gupta,
Davoodi, & Alonso-Terme, 2002)

Li, Xu & Zou and Chong & Calderon have found an inverse U-
shaped relationship between corruption and income inequality by data
obtained from a combined group of countries including low-income,
middle-income and high-income countries. They found a positive
relationship between corruption and income inequality in high-income
countries and a negative relationship in low-income countries. They
argued that increasing income inequality with increase in corruption
does not necessarily mean increasing poverty with increase in
corruption. They also found a linear and positive relationship between
corruption and poverty (Chong & Calderon, 2000; Li, Xu, & Zou,
2000). Karstedt has also drawn on the direct relationship between
income inequality and corruption. In the countries investigated, there
was also a nonlinear relationship between income inequality and
corruption.  Additionally, administrative corruption decreases
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significantly after reaching to the specific point of income inequality
(Karstedt, 2003). Chetwynd et al have used two economic and
governmental models to explain how corruption affects poverty. In the
economic model, corruption affects poverty by affecting economic
growth factors. Corruption avoids encouraging domestic and foreign
investment, distorts public funds for personal purposes and extends
bribe activities that act bribery without taxpaying and as a result,
declines the tax revenue. Ultimately, corruption drives talents from
productive activities to non-productive activities. In other words,
corruption impedes market competitiveness by decreasing economic
investment and market distortion and leads to inefficiency of the
economy. In the governmental model, corruption affects poverty by
affecting governmental factors. As an example, corruption destroys the
capital needed by the government to deliver high quality public
services and diverts public capital from basic needs to capital projects
where bribes are likely to occur. Corruption destroys government
performance, diminishes government-provided services, declines
public trust and social capital, and decreases funds needed to support
economic growth plans. Therefore, corruption decreases the
government’s capability for helping citizens and poor people and
affects poverty through posing serious challenges to government
activities (Chetwynd, Chetwynd, & Spector, 2003).

You and Khagram investigated the direct relationship between
inequality and corruption and argued that poor people cannot control
and monitor wealthy people and the matter leads to increase in the
probability of wealthy people’s abuse from their position for gaining
personal interests. As a result, inequality increases corruption (Jong-
Sung & Khagram, 2005). Song & Khagram and Oriaku & Ogwu have
confirmed the mutual relationship between inequality and corruption
in their studies (Jong-Sung & Khagram, 2005; Nwala, Oriaku, &
Ogwu, 2005). Dincer and Gunalp showed that corruption has increased
poverty and inequality in the United States during a specific period
(Dincer & Gunalp, 2008). Wu & Zhu showed that corruption has a
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significant negative effect on the economic growth and income
inequality (Wu & Zhu, 2011). Dobson & Dobson concluded that
increasing corruption has led to an increase in income inequality
(Dobson & Ramlogan-Dobson, 2012). Justice has identified the
positive and significant effect of corruption on poverty in Kenya and
Botswana (Justice, 2014). Godinez and Ling investigated the
relationship between administrative corruption and foreign direct
investment and concluded that increasing corruption has led to a
significant decrease in foreign investment attraction in these countries
(Godinez & Liu, 2015).

Moradi et al. (2023) showed that the indicators of the rule of law
and corruption control in both groups of selected countries and in all
frameworks have significant negative and positive effects on income
inequality, respectively. The political stability index also shows that in
the first two quarters in both groups of countries, it has a negative and
significant effect on income inequality (Gini coefficient), which can
mean that with political instability, the incentive for poor investment
and consumerism in these societies can be strengthened, resulting in
reduced production and income inequality. While in the third quarter
in both groups of countries studied, the political stability index has a
positive and significant impact on income inequality, meaning that as
political stability increases, the income distribution becomes more
equal (Moradi, Jafari, & Fatahi, 2023).

Mansouri et al. (2022), show that the Human Development Index
of Khuzestan province reached a high level from 1375 with a value of
64/0 from the average level in 1385 to 1395, which is an acceptable
growth in this index. The Human Development Index without oil in
Khuzestan province is also lower than the similar national index and
shows the worse situation in Khuzestan province than in the country in
this regard (Sayed Amin Mansouri, Afghah, Aghaei Jannat-Makan, &
sharifzadeh ahvazi, 2022).

Ershadi et al. (2022), show that the two provinces of Alborz and
Tehran have the highest two-dimensional Development Index in the
country, and the provinces of Sistan and Balochistan with the lowest
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index suffer from the highest development inequality in the country.
based on the correlation matrix between the two dimensions of
education and economics there is a 75% correlation. So it can be
concluded that in general, provinces with better educational indicators
also rank higher in the economy (Ershadi Zadh, Afghah, & Mansouri,
2022).

Mansouri and Afghah (2018) show taht the household dimension
is the most important factor in increasing the minimum livelihood of
all commodity groups. In other income groups, the poverty line has also
increased. The study of the poverty line to income ratio shows that the
poverty line rate is higher than the income to the sixth income group,
and in the seventh, eighth income groups, on average, and only in the
ninth and tenth income groups, the income rate is higher than the
poverty line (Satyed Amin Mansouri & Afghah, 2018).

Afghah and Mansouri (2015) showed that increased security in
society was the most important factor in the decline of the underground
economy and hidden moral crimes. Bureaucratic corruption is the most
influential variable of the increase in hidden moral crimes and illiteracy
is the most influential variable of the increase in the underground
economy. In addition, the increase in hidden moral crimes increases
murder, theft and harassment, and the increase in the underground
economy increases drinking, liquidity and energy consumption
(Afghah & Mansouri, 2015).

3- Introducing data and variables

The statistics used in the present study have been obtained from the
websites of Statistical Center of Iran, Central Bank of Iran and the
World Bank. In the study, data related to Worldwide Government
Index (WGI) have been obtained from the World Bank, data related to
crime and corruption obtained from Statistics Department of Judiciary
and other statistical data have been obtained from the websites of
Statistical Center of Iran and Central Bank of Iran during 1984 to 2020.

In general, the data include the following cases:
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. Average annual income of urban households during 1984 to

2020 according to the type of income in each of the annual
income groups;

. Gini index during 1984 to 2020;
. Percentage of literacy rate during 1984 to 2020;
. The number of concluded cases of embezzlement, bribery and

counterfeiting in court of general jurisdiction as the index for
data related to administrative corruption (embezzlement,
bribery, counterfeiting) during 1984 to 2020;

. The data related to control of corruption (COC) index during

1984 to 2020;

. Gross domestic product at fixed prices of 2004 in billion Rials

during 1984 to 2020;

. The index of poverty line in the study of (Mansouri & Afghah,

2015) in Rials during 1984 to 2020.

Accordingly, the variables used in the present study are as

follows:

3-1-

)

Poverty indices
1. Per capita Income (IP): Gross domestic product

(GDP) at fixed price of 2004 in billion Rials divided
by population (Statistical Center of Iran).

. Poverty Line (PL): in the present study, Stone—Geary

utility function (1954) and Linear Expenditure System
(LES) have been used to measure the poverty line. The
demand function or consumption expenditure
equations (E) of Stone—Geary are defined as follows:

Ei = Puli = Piri + 5 (1 _Z?ﬁtpit)
i-1
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Where, (0, ) is the amount of production, (p, ) is price and (7;,)

is the minimum livelihood and Z,Bi =1.If (Z,li'i =1), then obtained
i=1 i=1

consumption expenditure equations are linear with respect to price (P)
and income (1) variables and are nonlinear with respect to parameters.
According to this method, the demand equations have been derived
from the linear expenditure system and the minimum livelihood ()

is constant for the whole period. Therefore, according to the definition,
the relative poverty line equals the expenditures on minimum
livelihood consumption of each commodity group during 1984 to 2020
which would be as follow:

(2) Zt :Zyitpit

Urban households’ expenditures statistics obtained from
commodity items, urban households’ income, price index of consumer
goods and services for eight commodity groups at the base price of
2004 have been used to calculate the poverty line. The Iranian
household product portfolio includes two groups. One group is related
to food and tobacco and the other is related to non-food items including
clothing and footwear, housing, furniture and accessories, household
supplies and services, healthcare, transportation and communications,
leisure, entertainment and cultural services and goods and
miscellaneous household services.

3-2- Indices of income distribution
1. GINI index: GINI index is one of the most important indicators
of income inequality, which is expressed as a ratio and has a
value between zero and one. The closer the value to one, the
greater is the inequality in the countries and when its value is
close to zero, the distribution of income is more balanced.
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2. Atkinson index (ATK): It is a criterion for inequality that is

called average paid income according to Atkinson's (1970)
defined concept:

I, ={1- H(y—ﬂl it s=1

Where, yi is income for individual, p represents the average of income
and E measures the degree of inequality. The range of E is from zero
to infinity. Whatever the degree of E rises, Atkinson indices have a
greater effect on the variables of low and high incomes. ATK index
equals to zero when incomes are equal and inequality is increased by
approaching the index to 1.

3-3- Corruption indices

1. Administrative corruption (AC): This index is equal to the

number of concluded cases of embezzlement, bribery and
counterfeiting in court of general jurisdiction.

Corruption Control (CC): This indicator measures the extent
of corruption (the use of public power to gain private interests).
The range of changes in this index is between -2.5 and + 2.5,
which higher values indicate better control of corruption and
lower values indicate poorer control of corruption in countries.
Sanction Virtual Variable (D2): The criterion for this virtual
variable is Zivot & Andrews stationary test, which considers the
structural break in unit root test. For this purpose, structural
failure has been identified since 2010 using the poverty line
variable (LP). Therefore, the timing of sanctions’ effect has been
adjusted as 0 and 1 before and after the year of 2010,
respectively.
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4- Toda-Yamamoto Causality Test (TY)

Toda and Yamamoto proposed a simple method in the form of
estimating a modified VAR model to investigate the Granger causality
relationship. They argue that the method is valid even in the presence
of a co-integration relationship between variables. In this method, the
number of optimal intervals (k) of the VAR model should first be
determined. Then, the degree of maximum convergence (dmax) is
determined and a VAR model with the number of (k+dmax) intervals
is formed. The process of selecting time intervals is valid when
K>dmax. If the following two-variable model is considered, the Toda-
Yamamoto causality test can be stated as follows:

d max d max

0(0+ﬁ1| ZYI —i +ﬂ2] ZYI i +7llzxt —i +7/21 Z Xt i
4) j=k+1 j=k+1
( d max d max
X _al+ﬂllzxt |+2'21 zxt j+61|ZYt|+O-21 zYt j+82t
j=k+1 j=k+1

The used T-statistic of the present study would be the parent
statistic that has an asymptote distribution of x? with freedom degree
equaling to the number of zero constraints (Toda & Yamamoto, 1995).
According to Zapata and Rambaldi, the advantage of this method is
that there is no need to know co-integration features of system by
utilizing from this method and only VAR model rank and the degree of
maximum convergence of variables are sufficient to perform this test
(Zapata & Rambaldi, 1997).

5- Model estimation and data analysis

5-1- The results of stationary test

Since most macroeconomic time series variables are non- stationary, it
IS necessary to make sure that variables are stationary according to co-
integration theory in econometrics in order to avoid false regression in
regression analysis. For this purpose, the variables of the present study
were evaluated through Phillips-Peron (PP) test. The results of Phillips-
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Peron stationary test have been represented in Table (1). As it can be
seen from Table (1), all variables have become stationary with one time
of differentiation, except the poverty line variable. As indicated in
Table (2), Zivot & Andrews stationary test showed that the structural
break in 2010 is reason of poverty line variable’s non- stationary state
and the variable is at stationary level.

Table 1. the results of Phillips-Perron (PP) test
Source: Research Results.

Variable | Prob | Result Va”gmir(;r;;srder Prob | Result

AC 0.78 Non- d(AC) 000 | Stationary
Stationary

CcC 0.61 Non- d(CC) 00g | Stationary
Stationary

ATK | 026 | ( Nom d(ATK) 0.00 | Stationary
Stationary

Non- Non-
PL 10 Stationary d(PL) 0.3 Stationary
Non- Stationary
P 023 | stationary d(1P) 0.00

GINI | 008 | 1™ d(GINI) 000 | Stationary

tationary

Table 2. the results of Zivot & Andrews stationary test for differentiation of variables
Source: Research Results.

Variable Trend and intercept Model Result
d(PL) 0.00 Stationary

6- The results obtained from investigating the causality of
poverty, income distribution and corruption indices

6-1- The first step: Estimation of VAR model

The results of investigation and estimation of short-run VAR
model between poverty, income distribution and corruption indices in
two stages, determining the optimal interval based on Schwarz and
Akaike statistics and VAR model estimation are presented:
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VAR relationship between per capita income (IP) and
administrative corruption (AC)

As it can be seen from the estimated results of Table (3), D2

variable of sanctions had a significant positive effect on corruption and
had no significant effect on per capita income. In other words,
sanctions have affected the causality of per capita income on
administrative corruption.

Table 3. estimation of VAR model for capita income (IP) and administrative corruption (AC)
Source: Research Results.

Lag 0 1 2 3 4
AlC 42.7 40.2 39.7 39.8 39.6
AC =1.4AC (-1)-0.7AC (-2)- 06AC(3)+085AC(4) 5551
t-stat 8.03 24 —2.05
+53IP(2) 341P (-3)- 44IP(4)+93656+176316D2
-11 -0.23
VA 2=0.89 F =175
R [P =-0.0018AC (-1)-0.0018AC (-2)+0. 004AC(3)+O 0008
-0.75 -05
+16IP( 1)-1.11P (- 2)+05IP(3) 026IP(4)+506+850D2
26 -11
R?2=0.98 F =15

P (-1)

-29

\C (-4)

0.26

VAR relationship between per capita income (IP) and
corruption control (CC)

As it can be seen from the estimated results of Table (4), D2

variable of sanctions had a significant positive effect on per capita
income, but had no significant effect on corruption control. In other
words, sanctions have affected the causality of corruption control on
per capita income.
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Table 4. estimation of VAR model for per capita income (IP) and corruption control (CC)
Source: Research Results.

La 0 1 2 3 4

g

Al

o 165 14.74 13.95 143 14.62

1P =141P (-1)-0.8IP (-2)-2735CC (-1)+1064CC (-2)+ 441+1138D2

36 25
VA | R?=0.97 F =84
R | CC =-8.9-061P(-1)-3.7e -05IP (-2)+1. 2CC( 1)-0. 6CC( 2)-0.07+0.13|?lz

-0.19 -0.8 -0.7

R°=0.85 F =15

- VAR relationship between per capita income (IP) and
GINI index

As it can be seen from the estimated results of Table (5), D2
variable of sanctions had a significant positive effect on per capita
income, but had no significant effect on GINI index. In other words,
sanctions have affected the causality of income distribution on per
capita income.

Table 5. estimation of VAR model for per capita income (IP) and GINI index
Source: Research Results.

Lag 0 1 2 3 4

AlC 10.6 9.3 8.8 9.2 9
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P =141P (-1)-0561P(-2)-2227GINI (-1)+ 26236GIN (-2)

t-stat 11.3 -3.7 -0.2
- 9_11%l+ 849 [382
=096 F =135
glyall =-3.4¢ -06IP (-)+2.8¢ -06 IP (2)+03GIN (-1)-0.05G

+0.3-0.005D 2
2.9 206
R?=0.33 F =25

VAR relationship between per capita income (IP) and
Atkinson index (ATK)

As it can be seen from the estimated results of Table (6), D2

variable of sanctions had no effect on causality of per capita income,
on Atkinson Index and vice versa.

Table 6. estimation of VAR model for per capita income (IP) and Atkinson index (ATK)
Source: Research Results.

Lag 0 1 2 3 4

Al 17 14.6 145 14.6 14.9
ATK =03ATK (1)+03ATK (2)-4.7¢ -051P (1)+ 3.3 -05 1P

vA | R?=053 F=72

R

IP =-469ATK (-1)-303ATK (-2)+1. 3IP( 1)-0.41P (- 2)+716

-0.6 -0.37 -3.2

R2 =096 F =138.4

NI (-2)

-0.3



A‘V" _ Sayed Amin Mansouri 187

Quarterly Journal of Quantitative Economics(JQE) (2024) 21(1)

VAR relationship between poverty line (PL) and
administrative corruption (AC)

As it can be seen from the estimated results of Table (7), D2

variable of sanctions had no effect on causality of per between poverty
line, on administrative corruption and vice versa.

Table 7. estimation of VAR model for poverty line (PL) and administrative corruption (AC)
Source: Research Results.

Lag 0 1 2 3 4

AIC 444 40 40.1 40.4 40.1
PL =0.9PL(-1)+0.3PL(-2)- 0.2 PL(-3) +0.07 PL(-4) +0. OlAC
t—stat 4.03 0.97 -0.84 0.18
-0.01AC(-2) +0. OOBAC( 3)+0.002 AC( 4)+34.1+1839.7 D2

-2.4
VA R 2 :1 F = 493
R AC =-49.4PL(-1)+73. 2PL( 2)+29. 8PL( 3)-79.3PL(-4) +1.4 A
stal Y -34
-0. 3AC( 2)-0.9 AC(-3) +0. 9AC( 4) +16847 +134696.1D2
-2.9

R?=0.9,F =16.6

1)

\C(-l)

VAR relationship between poverty line (PL) and corruption
control (CC)

As it can be seen from the estimated results of Table (8), D2

variable of sanctions had an effect on causality of per between poverty
line, on corruption control and vice versa.
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Table 8. estimation of VAR model for poverty line (PL) and corruption control (CC)
Source: Research Results.

Lag 0 1 2 3 4
AlC 19.3 14.8 15.3 15.9 16.1
PL =1.05PL(-1)-196.1CC(- 1)+143+1420 6D2 R?=1F =685.3
VAR t—stat 226 -0.22
CC =-L.9PL(-1) +1.05CC(-1) +0,04+0.25D2, R2=009F =334

VAR relationship between poverty line (PL) and GINI

index

As it can be seen from the estimated results of Table (9), D2

variable of sanctions had a significant positive effect on poverty line,
but had no significant effect on GINI index. In other words, sanctions

have affected the causality of income distribution on poverty line.

Table 9. estimation of VAR model for poverty line (PL) and GINI index

Source: Research Results.

GINI=L.3PL(-1) +0.2GINI(-1) +0,32-0.02D2 R?=04,F =55

t —stat

Lag 0 1 2 3 4

Al

C 12.3 9 9.4 9.7 10
PL =1.1PL(-1)-11531.3GINI(-1) +4739.5+1190.1D2, R?=1,

VA t —stat 32.9 11

R

- =1754.7
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- VAR relationship between poverty line (PL) and Atkinson
index (ATK)

As it can be seen from the estimated results of Table (10), D2
variable of sanctions had no effect on causality of poverty line, on
Atkinson Index and vice versa.

Table 10. estimation of VAR model for poverty line (PL) and Atkinson index (ATK)
Source: Research Results.

Lag 0 1 2 3 4

AIC 19.5 14.8 15.1 15.4 15.7

PL =115PL(-1)-706 BATK(-1) +384, R?=1F =18355

52.8

ATK=-3.1PL(-1) +0.6ATK(-1)+0.2 R’=0.4,F =10.2

t-stat 07

VAR

- VAR relationship between GINI index and administrative
corruption (AC)

As it can be seen from the estimated results of Table (11), D2
variable of sanctions had no effect on causality of GINI index, on
administrative corruption and vice versa.

Table 11. estimation of VAR model for per capita income (IP) and administrative corruption
(AC)
Source: Research Results.

Lag 0 1 2 3 4

AlC 18.8 17.8 18 18.4 18.7

GINI=0.4GINI(-1) +2.9AC(-1) +05,R 2-0.3,F =53

R | AC=45879.02GINI(-1) +0. 8AC(-1)-5184 R2=0.75F =42.2

t —stat 0.05
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VAR relationship between GINI index and corruption
control (CC)

As it can be seen from the estimated results of Table (12), D2
variable of sanctions had no effect on causality of GINI index, on

corruption control and vice versa.

Table 12. estimation of VAR model for per capita income (IP) and corruption control (CC)

Source: Research Results.

Lag 0 1 2 3 4
AlC -6.5 -9.0 -8.5 -7.9 -1.4
GINI=0.1GINI(-1)+0.04CC(-1)+0.4,R* =0.7,F =21.4
VAR t-stat 0.4 48 57
CC =-5.4GINI(-1)+1.08CC(-1)+2.2,R* = 0.82,F =39.5
t-stat -2.06 8.02 2

VAR relationship between Atkinson index (ATK) and
administrative corruption (AC)

As it can be seen from the estimated results of Table (13), D2
variable of sanctions had a significant positive effect on administrative
corruption, but had no significant effect on Atkinson index. In other
words, sanctions have affected the causality of income distribution on
administrative corruption.
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Table 13. estimation of VAR model for poverty line (PL) and administrative corruption (AC)
Source: Research Results.

La 0 1 2 3 4
SI
a2 245 233 232 23.4 23.4

t —stat

t —stat

-14

-1.2

-0.8

+3.7AC(-2) +2.6 AC(-3)-7.9AC(-4) +0,3-0.08D2.R 2-0.6,F +3

ATK =04 ATK(-1) +0.5ATK(-2)-0.3ATK(-3)-02 ATK(-4) +2 4 AC(-1)
0.3

AC = 55778 9ATK( 1) +150091 LATK(-2) +101914 001 ATK(-3) +45467.2

+0.8AC(-1)-0.3AC(-2)-03AC(-3) +0.4 AC(-4)-117977 +5928L 3D2,R*=1F

-1.05

VAR relationship between Atkinson index (ATK) and

corruption control (CC)

As it can be seen from the estimated results of Table (14), D2
variable of sanctions had a significant positive effect on Atkinson
index, but had no significant effect on corruption control. In other
words, sanctions have affected the causality of corruption control on
income distribution.

Table 14. estimation of VAR model for poverty line (PL) and corruption control (CC)

Source: Research Results.

Lag

0

AlC

-1.7

-3.4

-3.3

-3.2

-3.0
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t —stat

-0.5

ATK=05ATK(-1) +0.5ATK(-2)-0.12ATK(-3)-0.1CC(-1)

-0.2

0.1CC(-2) +0.54CC(-3) +0,2+0.23D2 R2=0.8,F =6

VAR
CC —0.12ATK(-1) +O.4ATK(-2) +0.2ATK(-3) +0.9 CC(-l)
-0.32CC(-2) +0. 2CC( 3)- 0 5+O 2D2 R*=009,F =118
-0.8
6-2- Investigating the results of Toda- Yamamoto causality test

- The Relationship between causality of corruption and the
income distribution on Poverty

Table (15),

represents the results of parent test (x°) for

investigating the causality of poverty variable with corruption and
income distribution variables based on estimated relations of VAR
model at the confidence level of 95%.

Table 15. the results of causality test for poverty
Source: Research Results.

2
. (x)
Independent Effective > Z Prob Result
Variable variable (x ) for Sanction
Model
Gini 3.6 0.16 | insignificant
Coefficient 5.9 0.05 | significant’
Per capita Atirljgg?n 3.9 0.27 | insignificant
Income Corruption 0.7 0.9 | insignificant
P 20.6 0 significant”
6.2 0.04 | significant”
coc 7 0.02 | significant”
Poverty Line Gini 6.4 0.02 | significant”
y Coefficient 1.1 0.3 | insignificant
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Atkinson 0.9 0.3 | insignificant
index

: 0.5 0.5 | insignificant

Corruption 7.7 0.1 | significant™

CocC 0.05 0.8 | insignificant

*Significant at the level of 5%, **Significant at the level of 10%

According to the obtained results of the present study, GINI
index is not the cause of per capita income under normal condition, but
is its cause under sanctions condition. In contrast, Atkinson index is the
cause of per capita income neither under normal condition, nor under
sanctions condition. Also, GINI index is the cause of poverty under
normal condition, but is not its cause under sanctions condition. In
contrast, Atkinson index is the cause of per capita income neither under
normal condition, nor under sanctions condition.

On the other hand, investigating the causality of corruption on
poverty indices showed that administrative corruption is not the cause
of per capita income and the poverty line under normal condition, but
is their cause under sanctions condition. Also, corruption control is the
cause of per capita income both under normal and sanctions conditions,
but is not the cause of poverty under normal and sanctions conditions.

- The Relationship between causality of poverty and
corruption on income distribution

Table (16) represents the results of parent test ( x*) for investigating
the causality of income distribution variable with corruption and
poverty variables based on estimated relations of VAR model at the
confidence level of 95%.

Table 16. the results of causality test for income distribution
Source: Research Results.

2
(
Independent Effective z) Prob Result
Variable variable (;{2 ) for Sanction
Model
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Per capita 3.4 0.18 | insignificant

Income
L - . 0 0.99 | insignificant
Gini Coefficient | Poverty Line 55 0.02 | significant
Corruption 1.8 0.18 | insignificant
cocC 23.2 0 significant”
Per capita 0.75 0.8 | insignificant

Income
Atkinson index | Poverty Line 0.4 0.5 | insignificant
Corruption 2.7 0.6 | insignificant
cocC 3.9 0.3 | insignificant

*Significant at the level of 5%, **Significant at the level of 10%

According to the obtained results of the present study, the
causality of per capita income on GINI was non-significant under any
conditions. In other words, per capita income is not a good index for
investigating income distribution. Also, poverty line is not the cause of
GINI index under normal condition, but is its cause under sanctions
conditions. According to the results, administrative corruption can be
the cause of GINI index neither under normal condition, nor under
sanctions condition. In contrast, corruption control is the cause of GINI
index under both conditions. Also, no significant relationship was
found between poverty and corruption indices with Atkinson's income
distribution index under both conditions.

- The Relationship between causality of poverty and income
distribution on corruption

Table (17) represents the results of parent test (x?) for

investigating the causality of corruption variable with poverty and
income distribution variables based on estimated relations of VAR
model at the confidence level of 95%.
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Table 17. the results of causality test for corruption
Source: Research Results.

2
Independent Effective ()
. . 2 ) Prob Result
Variable variable (x ") for Sanction
Model
Gini insignificant
Coefficient 0 0.9
el 26.7 0 significant”
index
Corruption Per capita 4.8 0.11 |2IS|?1:1f|If(:Zz?t
Income 8.7 0.07 gnitt
. 0.4 0.5 | insignificant
Poverty Line 18.9 0 significant”
Gini Sl
Coefficient 4.3 0.04 | significant
A'?mjr;s:n 71 0.06 mgmﬂcant
coc Per capita insignificant
P 1.7 0.4 g
Income
. 0.76 0.4 | insignificant
Poverty Line 8.8 0 | significant

*Significant at the level of 5%, **Significant at the level of 10%

According to the obtained results of the present study, GINI
index is not the cause of administrative corruption but Atkinson index
is the cause of administrative corruption. In other words, income
distribution is the cause of administrative corruption in terms of
Atkinson index. Investigating the poverty indices showed that per
capita income and poverty line are not the cause of corruption under
normal condition, but they are the cause of corruption under sanctions
condition. Also, income distribution indices of GINI and Atkinson are
the cause of corruption control under both conditions. Among poverty
indices, per capita income and poverty line are not the cause of
corruption control under normal conditions, but poverty line can be the
cause of corruption control under sanctions condition.
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Finding
Result of research show that:

sanctions have affected the causality of per capita income on
administrative corruption.

sanctions have affected the causality of corruption control on
per capita income.

sanctions have affected the causality of income distribution on
per capita income.

sanctions had no effect on causality of per capita income, on
Atkinson Index and vice versa.

sanctions had no effect on causality of per between poverty line,
on administrative corruption and vice versa.

sanctions had an effect on causality of per between poverty line,
on corruption control and vice versa.

sanctions had a significant positive effect on poverty line, but
had no significant effect on GINI index. In other words,
sanctions have affected the causality of income distribution on
poverty line.

sanctions had no effect on causality of poverty line, on
Atkinson Index and vice versa.

sanctions had no effect on causality of GINI index, on
administrative corruption and vice versa.

sanctions had no effect on causality of GINI index, on
corruption control and vice versa.

sanctions had a significant positive effect on administrative
corruption, but had no significant effect on Atkinson index. In
other words, sanctions have affected the causality of income
distribution on administrative corruption.

sanctions had a significant positive effect on Atkinson index,
but had no significant effect on corruption control. In other
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words, sanctions have affected the causality of corruption
control on income distribution.

According to the obtained results of the present study, GINI
index is not the cause of per capita income under normal condition, but
IS its cause under sanctions condition. In contrast, Atkinson index is the
cause of per capita income neither under normal condition, nor under
sanctions condition. Also, GINI index is the cause of poverty under
normal condition, but is not its cause under sanctions condition. In
contrast, Atkinson index is the cause of per capita income neither under
normal condition, nor under sanctions condition. Also, the causality of
per capita income on GINI was non-significant under any conditions.
In other words, per capita income is not a good index for investigating
income distribution. Also, poverty line is not the cause of GINI index
under normal condition, but is its cause under sanctions conditions.
According to the results, administrative corruption can be the cause of
GINI index neither under normal condition, nor under sanctions
condition. In contrast, corruption control is the cause of GINI index
under both conditions. Also, no significant relationship was found
between poverty and

Other result show that GINI index is not the cause of
administrative corruption but Atkinson index is the cause of
administrative corruption. In other words, income distribution is the
cause of administrative corruption in terms of Atkinson index.
Investigating the poverty indices showed that per capita income and
poverty line are not the cause of corruption under normal condition, but
they are the cause of corruption under sanctions condition. Also,
income distribution indices of GINI and Atkinson are the cause of
corruption control under both conditions. Among poverty indices, per
capita income and poverty line are not the cause of corruption control
under normal conditions, but poverty line can be the cause of
corruption control under sanctions condition.
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8- Conclusion

The purpose of the present study was to investigate the effect of
sanctions on causal relationship between corruption, income inequality
and poverty in Iran during1984 to 2020. For this purpose, the indices
of per capita income p, poverty line, Atkinson, GINI, administrative
corruption and corruption control were investigated. In general, the
following results were obtained from the present study:

1. Income distribution is not an effective variable for poverty in
Iran.

2. Corruption is an effective variable for causality of poverty in
Iran and its significance level is higher under sanctions
condition.

3. Corruption and poverty cannot properly explain the income
distribution in Iran. However, the corruption control can be the
cause of income distribution and poverty line is a proper
representative for the cause of income distribution under
sanctions conditions.

4. Income distribution is a strong variable for causality of
corruption in Iran.

5. Poverty can properly explain the causality of corruption in Iran
under sanctions condition, but is not the cause of corruption
under normal condition.

According to the obtained results, it seems that sanctions
condition is an effective variable for the relationship between variables
of income distribution, corruption and poverty. However, the effective
factors of income distribution need further investigations in future.
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