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Introduction

Nowadays, due to the globalization of the economy, the problems related to the economic situation in the countries have
been given more attention. These issues and dilemmas have resulted in many consequences for societies, therefore
economic inequality has become an important issue for countries and they are looking for ways to reduce it
(Tanjitpiyanond et al, 2022; Vyas et al, 2022). The issues and problems that economic inequality creates for countries
can sometimes lead to irreparable crises for countries (Beesley & Hawkins, 2022; Neapolitan, 1999; Stiglitz, 2012;
Wilkinson & Pickett, 2010). Economic inequality is a phenomenon that classical economics hardly can clarify its exact
roots and consequences, and this is because the approach of classical economics does not consider all economic aspects
and cause and effect relationships between variables (Markey- Towler & Foster, 2013). Charities and non-governmental
organizations are among the institutions that there is a lot of discussion about their impact in reducing economic
inequality and in general the impact of charities on macroeconomics and economic inequality. Therefore, in recent
years, much research has been conducted on the effect of charities and non-governmental organizations in reducing
economic inequality (Arulampalam et al, 2015; Fateh Ahmad & Majid, 2022; Jaffer, 2020; Mastromatteo & Russo,
2017). At present, the activities of charities in our country are such that they do not bring about big events in solving
social issues, and the main reason for the weakness of charities in making a proper impact to improve society is the
existence of many trustees without a proper road map (Lotfi, 2018).
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Research Methodology

The main purpose of the current study is to investigate the effect of charities and also "the proper distribution of
charities' resources" on economic inequality. Therefore, in a laboratory environment, the mechanism of "proper
distribution of charity resources" is examined by designing scenarios. Because the implementation of these scenarios in
real space requires high cost and time, in the present study, the agent-based modeling approach was used (An et al.,
2021).

One of the simulation approaches that has recently received a lot of attention in the field of social and economic
sciences, especially in systems that have a lot of complexity, is agent-based modeling. In this approach, different
components of a system are modeled using the concept of an agent, and in social sciences, each agent can represent a
person in society, and in this type of modeling, it is also possible to define exchanges and processes between system
components (Wilensky & Rand, 2015). In the present study, the simulation is implemented in the NetLogo software,
and Epstein and Axtell's "Sugarscape" model was used to model the economic system of the present study (Epstein &
Axtell, 1996). This model is also available in the NetLogo software standard library (Wilensky & Rand, 2015). The
"Sugarscape" model has been developed based on the topic that is the main goal of the present study so that the role of
charities and the way of distribution of charities' resources can be modeled and the questions raised can be examined
using predetermined scenarios. Economic inequality in different scenarios is reported using the Gini coefficient index
(Deltas, 2003).

Research Findings

Table 1 shows the results of 10 times of the implementation of different scenarios designed in this article, which briefly
shows the effect of the existence of charities and also the creation of a suitable mechanism for distributing the resources
of charities in the economic model studied in this article.

Table 1. Statistical report of the number of people of different economic classes after 1 year

Proper distribution of Random distribution of The original model
resources resources Run
rich middle | Poor | rich middle Poor | rich | middle Poor number
20 243 | 737 | 17 127 856 5 58 937 1
17 269 | 514 | 3 241 756 4 97 899 2
18 611 | 371 | 14 217 769 9 73 918 3
28 382 | 591 | 11 296 793 7 56 937 4
21 489 | 490 | 10 301 689 | 11 73 916
16 406 | 578 | 12 267 721 | 13 109 878 6
27 511 | 462 | 9 213 778 | 16 183 801 7
22 347 | 631 6 171 823 | 10 197 793 8
16 723 | 261 | 15 214 771 | 10 87 903 9
9 269 | 722 | 13 189 798 4 149 847 10
The Gini coefficient
0.241 0.387 0.497 average

By comparing the average Gini coefficient in three different scenarios, it is clear that the best economic situation in
terms of economic inequality was the third scenario. The average Gini coefficient in 10 simulations of the third
scenario, i.e. the second behavioral model of charities, was 0.241 and compared to the previous two scenarios, it has the
lowest value. This issue can answer the second question of the present study and how to improve the performance of
charities in the economic system is determined by creating a centralized database for charities. Therefore, if a
centralized database is created for charities to operate in, it can increase the effectiveness of charities in improving
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economic conditions in the long run. It is suggested that to reduce the economic inequality in the long term, the
environment of charities should be improved and to reduce parallelism and errors in identifying the real needy, a
mechanism should be provided for the proper distribution of charity resources.

Discussion

In the presented model, other economic factors such as producers, banks, etc. have been omitted, and only the exchange
of the agents' wealth with the environment and each other has been modeled. Therefore, it will be possible that
researchers to develop a model in the field of socio-economic and charitable systems. In this study, the Epstein and
Excels model was developed for the effect of charities. To develop the model, another type of agent was added, in
addition to the main agents of the model. The charity agent has been added as an institution to create economic balance
in the model. On the other hand, the behavioral model of people has also been developed and good behavior has been
modeled for them. It is in this way that it is possible to create a flow of resource distribution from the well-off people to
the less well-off people of society. Two questions were asked about these issues. The first question was whether the
creation of charitable institutions and good behavior by people has any effect on economic inequality. The second
question is the role of the existence of a suitable distribution system of good resources in the model. For this reason, two
different types of charity behavior models were developed. In the first model, charities help the agents who have
referred to them, without having a database to identify the need and also to meet the needs of the people. The weakness
of this model can be examined from several different aspects, which were mentioned in different parts of the model
presentation. For this reason, there is a need for a system in which charities can provide their services and at the macro
level of society, good resources can be distributed appropriately and purposefully among the less fortunate.
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Fig3. Conceptual model of the implementation of the first scenario
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Table2. The trend of index changes in the run of the first scenario
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Table3. The trend of index changes in the run of the second scenario
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Table4. Statistical summary of the comparison of the first and second scenarios
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Fig5. Conceptual model of the implementation of the third scenario
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Table5. The trend of index changes in the run of the third scenario
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