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Purpose: The world's electricity industry has faced numerous challenges, such as rising electricity
demand and greenhouse emissions, declining fossil fuel reserves, economic conditions, and rising
costs. Such challenges have forced managers to supply energy by replacing fossil fuels with
renewable energy sources. The technology advancements and electronic equipment in the
consumption sector have increased the need for electricity. Hence, electricity generation has become
more significant due to the type of power plant. This study aims to prioritize electricity generation by
allocating it to the consumption sector, to reduce greenhouse gas emissions.

Design/methodology/approach: In this study, a mathematical has been proposed to determine the
amount of electricity production from power plants with different economic, technical, and
environmental conditions. Then, the optimal electricity allocated to various sectors (as consumers),
such as household, commercial, transportation, industry, and agriculture has been examined. By
simulating and proposing a linear programming model, regarding the energy data in 2017, 10 types of
the power plant and energy balance have been taken into consideration. Based on a mathematical
model and by considering three decision-making variables, while observing the limitations and
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requirements of the power plant, the amount of electricity generation has been determined. Then, the
energy system in the consumption sector has been simulated by causal diagrams using the system
dynamics approach.

Findings: The lack of fossil fuels and environmental pollution associated with energy development
are challenging issues. Fossil fuel production and consumption contribute to global warming and acid
rain. Therefore, one solution to protect the environment from the proliferation of energy waste and its
consumption is the effective planning of energy systems. Findings indicated the role of proper
planning and allocation for energy in the consumption sector, in reducing greenhouse gas emissions.

Research limitations/implications: The lack of comprehensive and accurate data on the application
of renewable technologies to generate electricity in Iran is one of the main limitations of the empirical
study. One of the limitations of the proposed model is the consideration of renewable and non-
renewable sources, simultaneously. Electricity from renewable fuel has also been less noticed.

Practical implications: Based on the findings it is concluded that the mathematical model with more
comprehensive indicators and the system dynamics model can play a significant role in reducing
greenhouse gas emissions. Therefore, the following strategies can be used to reduce greenhouse gas
emissions nationwide:

- The percentage of electricity generation from renewable energy sources should be increased and the
use of fossil resources to generate electricity should be reduced, which is evident from the application
of the mathematical function of the model.

- Electricity generation from power plants based on the specified priority will significantly reduce
greenhouse gas emissions.

- According to the calculation of the environmental index, issuing construction permissions for coal
and gas power plants should be prevented.

- The needs of the domestic and commercial sectors must be met through renewable energy sources.

Originality/value: In this study, mathematical planning and dynamic system were used to study
technical, economic, and environmental conditions in the reduction of greenhouse gas emissions.
Considering the existence of objective functions in the mathematical model and the optimal results
obtained from the production of 10 hypothetical power plants in this study, it is implied that the
optimal production in solar, wind, combined cycle, heater, water, and natural gas centers has
potentials for capacity expansion.

Keywords: Greenhouse gas, Integer programming, Power plants, System Dynamics.
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Table 2- Maximum recoverable potential of each renewable energy source during one year
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Table 3- Technical indicators for each of the energy sources
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Table 4- Economic indicators for different energy sources
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Table 5- Environmental indicators for different energy sources
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Fig. 2- Dynamics and loops affecting electricity generation from renewable and non-renewable sources
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Fig. 3- Dynamics and loops affecting electricity generation
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Fig. 4- Price and its relationship with supply and demand
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Fig. 6- Comparison of environmental indicators of different energy sources
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Fig. 7- Comparison of economic indicators of different energy sources
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Table 6- Percentage of electricity generation from power plants
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Xoil=0/3 Xoil= 0/05
Xcoal=0/1 Xcoal= 0/03
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Xsolar thermal= 0/02 Xsolar thermal= 0/2
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Fig. 8- Behavior of the economic index by allocating the expenditure sector
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Fig. 9- Behavior of the environmental index with the allocation of consumption
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Table 7- Discussion on research results
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Table of equations of state and flow diagrams

CO2 generated by agricultural sector= 34309.6
Units: Ton/day

EEI= INTEG (Increase rate of EEI, 0)

CO2 generated by household, commercial, and general | EEIbiomass =0.72

consumers= 382205
Units: Ton/day

CO2 generated by industrial consumers= 258800
Units: Ton/day

EElcoal=11.741

CO2 generated by refinary sector= 41246.6
Units: Ton/day

EEIconsumer= 365.10

CO2 generated by transportation sector= 406740
Units: Ton/day

EElgas = 7.952

Conversion factor of generated co2 by consumers= 476742
Units: **undefined ses

EEIgeothermal= 0.61

FI= INTEG (Increase rate of FI, 0)

EEloil=8.717

FIbiomass= 0.238868

EElsolar cells= 0.794

Flcoal= 0.16229

EElsolar thermal=0.794

Flconsumers= 365.08

EElwater= 0.814

Flconsumers= 365.08

EElwind= 0.407

Flconsumers= 365.08

Flsolar cells= 0.971846

Flconsumers= 365.08

Flsolar thermal= 0.4579

Flconsumers= 365.08

Flwater =0.287262

Flgas= 0.161587

Flwind=0.239653

Flgeothermal= 0.229093

Floil= 0.212325

Increase rate of EEl= EEIbiomass*Xbiomass+EElcoal*Xcoal+EElgas*Xgas+EElgeothermal*Xgeothermal+EEloil

wXoil+EElsolar cells*Xsolar cells+EElsolar thermalsXsolar thermal+EElwater*Xwater+EEIwind*Xwind+Percentage of carbon

production by consumer sector
*EElconsumers

Increase rate of Fl=

FIbiomass*Xbiomass+FIcoal*Xcoal+Flgas*Xgas+FIgeothermal*Xgeothermal+Floil s

Xoil+Flsolar cells*Xsolar cells+Flsolar thermal

swXsolar thermal+Flwater*Xwater+Flwind*Xwind+Percentage of carbon production by consumer sector

stFlconsumers

Percentage of carbon production by consumer sector=Total CO2 generated by consumers/(100*Conversion factor of generated co2

by consumers)

Xbiomass=0.03 Xcoal=0.1
Xgas=0.2 Xgeothermal0.05=
Xoil=0.3 Xsolar cell=0.1

Xsolar thermal= 0.02

Xwater=0.1

Xwind= 0.1
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