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Fiscal decentralization refers to the transfer of responsibility and authority of revenue
and spending decisions from the central government to lower levels. In recent years,
with the increase in energy consumption, global warming, carbon emissions, and
climate change, the issue of fiscal decentralization and its environmental effects has
received attention. Because fiscal decentralization has an important effect on promoting
clean energy sources, reducing energy consumption and reducing carbon emissions. In
the present study, Hybrid intelligent models have been used to developed to predict and
analyze the effect of fiscal decentralization from two dimensions of expenditure and
revenue on energy consumption and its environmental environment by combining
particle swarm optimization algorithms, genetics and neural network. Controlled
optimization algorithms enhance all prediction steps. For this purpose, seasonal data
was used during the period 1996-2022. In comparing the results of the implementation
of each model, income decentralization has had better overall performance compared
to the expenditure decentralization model due to the lowest values of root mean error,

absolute mean error and the R highest value.

According to the research results, resilient backpropagation neural network in
predicting revenue decentralization and Scaled conjugate gradient backpropagation
neural network has a high power in predicting expenditure decentralization in the
country. Also, the value of R statistic and, the results of the combination optimizer
model (GPA) and the neural simulation model (GAPSO) in predicting the
decentralization of expenditure and revenue showed that the decentralization of revenue
had the best performance compared to the model of decentralization of expenditure.
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Extended Abstract

Introduction Fiscal decentralization involves the transfer of expenditure and revenue obligations, along with other
functions, from the central government level to lower levels. Some studies consider this transition as a factor that
brings economic growth, greater efficiency and equality. According to this theory, the policies of local governments
are closer to the economic issues of people and their attitudes, and with the increase of information symmetry, it creates
the basis for creating more prosperity and productivity in the production of public goods and services (Otz, 2008).
Types of decentralization include political, administrative and financial decentralization. The concept of fiscal
decentralization includes the power and authority to generate revenue for local government to make decisions about
spending. The implementation of decentralization policy by increasing the role of citizens in economic, social and
cultural planning will increase cooperation among local people, reduce political power, increase competition between
local governments and reduce government inefficiency. Also, the policy of decentralization by distributing
monopolistic power among the lower levels of the government reduces the incentive to create rent-seeking behavior
(Khanzadi et al., 2017).

Decentralization as an important path leads to better performance, greater equality and faster economic growth. In this
context, according to Jay et al. (2020), the local government manages regional development better. The local
government has a lot of momentum in responding to the needs of the people and residents due to its proximity to the
service recipients and having the advantage of having a detailed knowledge of the people's demands (Tanzi, 1996).
With decentralization, underprivileged and underprivileged areas in the growth stage will have more equitable
allocation of urban services (Ji et al., 2020). In relation to the environmental effects, some governments set low
environmental standards for the industry related to the environment. Whereas, unlike central governments, local
governments have relatively focused more on environmental policies (Hao et al., 2020). So that the local governments
have not followed the laws established by the central governments (Jordan, 1999). In the analysis of the impact
mechanism of financial and environmental decentralization, there is not much consensus about their relationship with
the two methods of cost and revenue decentralization (Kwai et al., 2019). According to some studies, fiscal
decentralization has increased downward competition by destroying the environment (Chen and Chang, 2020). On the
other hand, other studies showed that fiscal decentralization increased the quality of the environment and was
associated with upward competition (Lee et al., 2020). Accordingly, the relationship between fiscal decentralization
and the environment is nonlinear in the period of financial decentralization. So that after the transition period of
decentralization, local governments move towards the approach of promoting competition along with improving
environmental conditions (Pen et al., 2021, Jiang and Li, 2021). In addition, competition and decentralization will
affect energy prices upwards or downwards and will lead to the attraction of companies and industries and the
expansion of economic activities (Shao et al., 2021). Therefore, the purpose of this research is to examine the prediction
of the fiscal decentralization policy by considering energy consumption and environmental effects in Iran. After the
introduction, theoretical foundations, history of research and studies have been discussed.

Method It suggests the use of neural networks to solve optimization problems in cases where the use of linear
programming or the Lagrange coefficient is not possible. To solve these problems, a multilayer perceptron is used to
approximate the objective functions. The same process can be followed in the constraints. This proposal determines
the activation function to be used and the training criteria using the dataset according to the defined range of variables.
This process makes it possible to transform objective functions into other functions, which can then be used to solve
optimization problems. The objective function is approximated by a non-linear regression with the aim of obtaining a
new function that facilitates solving the optimization problem. The activation function of the neural network should
be chosen so that the derivative of the transformed objective functions is a polynomial. Once the new objective
functions are calculated, the problem can be solved by other techniques. The same process can be applied to inequality
constraints, but it is necessary to create gaps to remove the constraints (Villarubia et al., 2018).

Genetic algorithm and particle swarm optimization algorithm

Genetic algorithm is used as a method to optimize the search tool for difficult problems based on the principle of
genetic selection. In addition to optimization, it also includes the purpose of machine learning and research and
development. It is analogous to biology for the production of chromosomes, with variables such as selection, crossover,
and mutation constituting the genetic operations and initially applied to a random population. The purpose of genetic
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algorithm is to provide solutions for successive generations. The aspect of biological evolution and the theory of natural
selection can be considered as the basis of the definition of the genetic algorithm. With the application of search
optimization in computing and artificial intelligence, searching large and unorganized data using genetic algorithms
has the greatest impact. (Dom Bill, 2013).

The particle swarm optimization (PSO) algorithm was first proposed by Kennedy and Eberhart (1955). This algorithm
is very attractive due to its simple implementation and fewer control parameters. The social behavior of birds can be
considered an algorithmic operation like the mentioned algorithm. To solve optimization problems, flock of birds is
interpreted as a group of particles and each particle represents a solution. Swarm of space particles search in certain
dimensions and find the best solution that optimizes the desired problem (Al-Tamali, 2021).

Advanced hybrid algorithm

Advanced Hybrid Algorithm (GAPSO) is obtained by combining the advantages of two genetic algorithms and particle
swarm optimization algorithm. In this method, first the genetic algorithm operators and then the particle swarm
optimization algorithm operators are performed on the members of this population. The hybrid programming algorithm
transforms the hierarchical tree structure into a linear structure with fixed length. Therefore, it solves hierarchical
problems by turning them into genetic programming problems. Compared to genetic programming, combinatorial
programming algorithm improves the structure of solutions. Combined with the particle swarm optimization algorithm,
it optimizes the convergence of the solutions. The hybrid programming algorithm uses a fixed-length string to
implement hierarchical problem encoding, which simplifies the algorithm and integrates it with programming
algorithms that have specific structures.

Results : According to the research history described, in this research to investigate and predict the effect of fiscal
decentralization on energy consumption and its environmental effects according to the model (Chang et al., 2020 and
Shia et al., 2022). The following relationships are used.

RDC; = By + 14V + B,IND, + B3UR; + BLEC, + BsPOLL; + U;

EDC; = By + B1AV; + B,IND, + B3UR, + B,EC; + BsPOLL, + U,

In the above relationships, RDC is the income decentralization variable and EDC is the expenditure decentralization
variable as dependent variables. To calculate the income decentralization variable, the ratio of provincial income to
total provincial expenditures (sum of expenditure credits and acquisition of capital assets) has been used. Also, the
decentralization of expenditures includes the ratio of construction credits of each province to the total construction
budget of the country.

POLL variable indicates the amount of carbon dioxide gas emission as an indicator of environmental pollution. To
calculate this variable, the carbon emission model based on fuel is used according to the following equation.

Co, = Z A CCFyHE;,COF(3)

In the above relationship, A is the consumption of each fuel, CCF is the amount of carbon, HE is the calorific value,
COF is the oxidation carbon and the weight ratio of molecules to carbon. IND is the index variable of industrialization.
Urbanization rate variable UR is obtained by dividing the urban population of each province by the total population of
the province. EC is the energy consumption variable. This variable includes gasoline, kerosene, gas oil, heating oil,
electricity, and natural gas calculated per physical unit of each carrier. In order to scale the energy units (petajoule),
the conversion factor of each carrier has been used according to the energy balance sheet (2018). Also, AV is a variable
of economic growth. In this research, the added value of each province is considered as economic growth. The
statistical population of this research includes the seasonal data of 1996-2022for 31 provinces of the country.

The statistics and information related to the provinces have been collected from the statistical yearbook of Iran
Statistics Center. MATLAB software was used for data analysis. In the current research model, backpropagation
feedforward neural network simulator is used along with pseudo-Newton backpropagation, regular Bayesian
backpropagation, Lunberg-Marquardt backpropagation, scaled conjugate gradient backpropagation, elastic
backpropagation. The number of training courses from 1 to 30 has been used to predict the dependent variable of
revenue and expenditure decentralization. The data are divided into two groups, training and testing. The seasonal data
of 1375-1395 was used as the training group and the seasonal data of 1396-1400 as the experimental group. The
activation function used in this research is sigmoid. The value of the R statistic for the revenue decentralization variable
was the highest compared to the expenditure decentralization. Based on this, the revenue decentralization model has
Stable Economy Journal, 2024; 5(1): 28-62
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been more effective than the expenditure decentralization. In Ilam province, revenue decentralization method with
R=0.996 and in Bushehr province, expenditure decentralization method with R=0.956. R = has a better performance
in minimizing pollution and optimal energy consumption.

Conclusion:

In the economic literature, financial decentralization is the concept of transferring financial authority and decision-
making power in the combination of expenditures and revenues to lower government levels with the aim of maximizing
social benefits. One of the dangers that the world has faced is the destruction of the environment as a result of excessive
consumption of energy and exploitation of natural resources. What economic and environmental planners want is to
examine the environmental consequences of financial decentralization policies in order to create more sustainable
development. So that while promoting and improving economic growth, less harmful effects are created on the
environment. The present study uses hybrid intelligent models to predict and analyze the effect of financial
decentralization on energy consumption and its environmental effects by combining particle swarm optimization
algorithms, genetics and neural network development and seasonal data of 1996-2022. The results of the research
showed that the elastic backpropagation neural network had a high power in predicting revenue decentralization and
the scaled conjugate gradient backpropagation neural network had a high power in predicting the decentralization of
expenditures in the provinces of Iran. The results of the neural network simulator and optimizer combination model in
predicting the decentralization of expenses and income showed that the decentralization of income had the best
performance compared to the model of decentralization of expenses. In llam province, revenue decentralization method
with R=0.996 and in Bushehr province, expenditure decentralization method with R=0.956 has a better performance
in minimizing pollution and optimal energy consumption. By realizing the policy of decentralization, the provinces
should be given the necessary duties and powers without the intervention of the central government due to their
knowledge of the environment in the field of energy consumption control and pollution reduction, in order to provide
the necessary background and platform for informed policy making in this field
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