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Abstract 

The aim of this article is to identify and rank economic and efficient strategies for optimizing investment 

in power generation, with a case study of the Regional Electric Company of Sari County. In this research, 

both qualitative and quantitative methods were used. Initially, through a review of the literature, expert 

interviews, and field analysis, possible strategies were identified. These strategies were then evaluated 

and ranked based on various criteria, including cost, sustainability, efficiency, and ease of 

implementation. The research population consisted of experts and managers related to the regional 

electricity industry in Sari County, limited to 15 individuals. Analytical content techniques and the 

Friedman test were used to identify and rank the strategies. The results of the Friedman test indicate that, 

among the strategies for making power generation investment more cost-effective, technical and 

technological strategies were considered the most important, followed by economic and managerial 

strategies, and policy strategies as the least important. According to the findings, utilizing renewable 

energy sources such as solar and wind, optimizing distribution and transmission networks, and 

implementing incentive policies for private investors are among the most effective strategies for reducing 

costs and increasing the return on investment in power generation. Additionally, the evaluations showed 

that aligning policies with the climatic and infrastructural conditions of the Sari region is highly 

important. This research can assist policymakers and managers in the power industry in formulating 

economic and sustainable programs for the development of power generation. 

Keywords: Technological strategies, economic strategies, managerial strategies, policy strategies. 
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Introduction 

The growing demand for electricity as one of the most vital infrastructural needs of societies has made 

electricity production a key priority in economic planning and sustainable development (Ang et al., 2022; 

Pan et al., 2022). At the same time, high production and distribution costs, the limited availability of non-

renewable energy resources, and the environmental consequences of fossil fuel use have posed significant 

challenges for countries (Abolarin, 2015; Akaba & Aminer, 2022; Bilgili, 2023). In this context, 

investment in electricity production is not only a necessity but also an economic opportunity, which, if 

managed correctly, can lead to economic growth, improved energy infrastructure, and reduced 

dependence on external resources (Abdalarin et al., 2022; Mukaram et al., 2022; Homa et al., 2022). 

In Sari County, one of the major regions in northern Iran with significant potential for energy production, 

there are several challenges in the path of investment in electricity generation. These challenges include 

the lack of adequate infrastructure for utilizing renewable energy resources, high initial costs of setting up 

power plants, and limitations in attracting private investors. Additionally, the absence of a comprehensive 

and strategic approach to identifying and prioritizing suitable economic solutions has led to resource 

wastage and reduced investment returns. 

Given the rapid urbanization and increased electricity consumption in this region, identifying strategies 

that can make investment in electricity generation more economically viable and efficient is essential 

(Althani et al., 2022; Atiya et al., 2022). This will not only help reduce the costs of electricity production 

and supply but can also play a significant role in regional sustainable development. Therefore, there is a 

need for comprehensive research to identify and rank practical and effective strategies in this field. This 

study aims to provide a structured approach to analyze challenges and offer suggestions for attracting 

sustainable and efficient investment in the regional electricity industry of Sari. 

Research Gap and Deficiency 

Numerous studies have been conducted on electricity production and energy efficiency at the national 

level, focusing on topics such as renewable energy use, infrastructure development, and incentive policies 

(Rahman et al., 2022). However, most of these studies have dealt with general issues without adequately 

addressing the specific conditions and unique characteristics of geographical regions. Regarding Sari 

County, despite the strategic importance of the region in economic development and its significant natural 

potential, comprehensive research focusing on identifying and ranking strategies for cost-effective 

investment in electricity production in this region has not yet been conducted. 

Moreover, in many studies, the impact of various criteria such as cost, payback period, environmental 

sustainability, and local infrastructure has not been systematically evaluated. The lack of multi-criteria 

decision-making models and precise analytical approaches for identifying the best solutions in this field 

has led to decisions being primarily based on general opinions and limited experiences. 

This gap in the research literature and the lack of region-specific applied studies highlight the need for 

comprehensive research to provide a structured decision-making framework and identify practical and 
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economic solutions for electricity generation investment in Sari County. This study, focusing on the 

specific conditions of the region, aims to address this gap. 

Importance and Necessity of the Study 

The development of the electricity industry, as one of the key sectors of economic infrastructure, has a 

direct impact on the quality of life of citizens, industrial growth, and sustainable development. In Sari 

County, due to increased energy consumption and high dependence on national distribution networks, 

investment in electricity generation is not just an option but a strategic necessity (Rasoul et al., 2022). 

The importance of this research can be analyzed from three perspectives: 

1. Economic: Given the limited financial resources and high electricity production costs, identifying 

economic solutions can help reduce investment costs and increase the economic attractiveness of this 

sector for the private sector (Rikiano et al., 2021). 

2. Environmental: This study, with an emphasis on utilizing renewable energy, can contribute to reducing 

environmental pollutants and conserving natural resources (Thakafan et al., 2021). 

3. Managerial and Policy-making: The results of this research can assist policymakers and managers in 

the electricity industry in making optimal decisions to streamline investments and develop sustainable 

energy infrastructure (Tharner et al., 2018). 

Given the strategic importance of Sari County in supplying electricity to the northern regions and its role 

in regional economic growth, this research will serve as an effective step toward providing practical 

solutions and data-driven decision-making. 

Research background 

Renewable energy sources, especially wind, hydro, and solar power, play a fundamental role in advancing 

affordable electricity generation (Eng et al., 2022). These sources, due to their renewability, do not emit 

harmful greenhouse gases during production and use, making them environmentally preferable options 

for countries aiming to reduce their carbon footprint and address climate change (Pan et al., 2022). In the 

long run, they may prove more cost-effective due to lower operational and maintenance costs compared 

to traditional electricity generation methods (Rasul et al., 2022). There is increasing interest in optimizing 

the use of these renewable energy sources through strategic allocation and integration into existing 

electricity infrastructure, a movement that is essential for enhancing affordability and minimizing 

environmental impacts (Abolarin et al., 2015; Akçaba and Eminer, 2022; Bilgili et al., 2023). However, 

improper siting of these facilities can lead to reduced energy yields and increased maintenance costs, as 

well as negatively impact ecosystems and local communities (Abolarin et al., 2022; Makram et al., 2022). 

For example, wind turbines should be located in areas with stable wind patterns and technically suitable 

conditions to maximize energy production. Hydropower plants need locations with steady mechanical 
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energy and sufficient water flow for efficient power generation, avoiding areas with fluctuating 

mechanical energy to prevent reduced power output and increased maintenance costs (Homa et al., 2022). 

Additionally, solar energy systems should be located with minimal shading and visual impact on the 

surrounding landscape, while hydropower plants should prioritize locations with minimal impact on local 

water bodies and wildlife habitats. This strategic positioning is critical in maximizing the affordability of 

renewable energy resources and minimizing their environmental and social impacts (Al Thani et al., 

2022; Atiya et al., 2022). 

Wind Power 

Wind power is a form of renewable energy that converts the kinetic energy of wind into electricity 

(Bhowon, 2023). It is generated using wind turbines, which are tall structures with large turbine blades 

that rotate when wind passes over them, capturing the wind’s energy. The rotation of the blades drives a 

generator, which harnesses the rotational energy to generate electricity (Rahman et al., 2023), in 

accordance with the first law of thermodynamics. The electricity generated by a wind turbine is then 

available for immediate use, stored in batteries, or fed into the electrical grid (Deevela et al., 2023) to 

power economic activities. Wind turbines are typically placed in areas with suitable wind speeds 

according to manufacturer specifications, such as hilltops, open lands, or coastal regions (Veers et al., 

2023). Wind speed is influenced by various factors, including topography, vegetation, and weather 

patterns (Veers et al., 2023). Therefore, the strategic siting of wind turbines is crucial for ensuring optimal 

energy production. Wind power offers several advantages over conventional fossil fuel-based electricity 

generation, including its renewable nature, low carbon emissions, and potential cost-effectiveness (Veers 

et al., 2023). However, wind power also has limitations (Husby and Pearson, 2022), such as its 

dependence on wind speed, noise pollution, and potential effects on wildlife and local communities. 

Overall, wind energy provides various benefits for affordable electricity generation, including low 

operational costs, renewability, low emissions, modular design, and long-term energy security. 

Hydropower 

Hydropower is a form of renewable energy that uses the force of falling or flowing water to generate 

electricity (Ugwu et al., 2022) in the form of mechanical energy. This is accomplished using a hydraulic 

turbine that converts the energy of flowing water, its kinetic and potential energy, into mechanical energy 

that drives a generator to produce electricity (Kumar et al., 2023). Hydropower plants are typically 

located near natural water sources such as rivers, waterfalls, or dams (Ewim et al., 2023; Soukhaphon et 

al., 2021). Water flows through a turbine connected to a generator. As water passes through the turbine, it 

causes the blades to spin, which in turn drives the generator to produce electricity. The two main types of 

hydropower plants are run-of-river and storage plants (Pal and Khan, 2021). Run-of-river plants use the 

natural flow of a river or stream to generate electricity, while storage plants use a reservoir with a dam to 

accumulate water and release it as needed for electricity production (Pal and Khan, 2021). Hydropower 

offers several advantages over conventional fossil fuel-based electricity generation, including its 

renewable nature, low operational costs, and potential cost-effectiveness (Farghali et al., 2023). However, 
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it also has limitations, such as its dependence on water availability and potential environmental impacts 

on ecosystems and local communities (Kuriqi et al., 2021). 

Solar Energy 

Solar energy is a form of renewable energy that converts sunlight into electricity (Rahman et al., 2022). It 

works using photovoltaic (PV) cells. These cells are made from semiconductor materials such as silicon, 

arranged in layers that convert sunlight into electricity. When the surface of a PV cell is exposed to 

sunlight, electrons within the semiconductor material become excited, causing them to move, resulting in 

the generation of direct current (DC) electricity (Zheng et al., 2021). The DC electricity produced by PV 

cells is then converted into alternating current (AC) electricity by an inverter (Riskiono et al., 2021), 

which is the type of electricity used in homes and businesses. The power output of a solar panel depends 

on various factors, including its size, the amount of sunlight it receives, and the efficiency of its 

photovoltaic cells (Jathar et al., 2023). Solar panels can be installed on rooftops, on the ground, or in large 

solar farms. In addition to PV cells, another type of solar energy called concentrated solar power (CSP) 

uses mirrors or lenses to concentrate sunlight onto a small area, generating heat that can be used to 

produce electricity (Mohammad et al., 2023). CSP systems are typically used in large-scale solar power 

plants. Overall, solar energy is a clean, renewable energy source that has the potential to reduce 

greenhouse gas emissions and decrease reliance on fossil fuels (Kandpal and Singh, 2022). With 

advancements in technology and decreasing costs, solar energy is becoming more accessible and 

affordable for both homeowners and businesses. 

Pioneering Strategies and Innovations in Integrating Renewable Energy 

Germany and Denmark have been leaders in integrating renewable energies, with Germany making 

significant investments in wind, solar, and biomass, implementing the "Energiewende" policy to 

transition to a more sustainable energy system (Oteman et al., 2014). Germany's well-developed grid 

infrastructure is crucial in managing the integration of variable renewable energies. Meanwhile, Denmark 

has widely focused on integrating wind energy, setting ambitious carbon neutrality targets, and 

implementing advanced grid management systems and cross-border connections with neighboring 

countries to balance supply and demand effectively, demonstrating a commitment to leading sustainable 

energy solutions. 

China, Spain, and Sweden have also taken significant steps in integrating renewable energy. China, as a 

global leader in solar panel production, has integrated various forms of renewable energy to meet its 

growing energy needs and reduce dependence on coal (Yang et al., 2010). Spain has developed large-

scale renewable energy projects focusing on wind and solar power and implemented favorable policies 

and incentives to promote renewable energy adoption. Sweden aims to achieve 100% renewable 

electricity production by 2040, primarily using hydropower and wind energy, integrating these through 

various policies, incentives, and technological innovations, demonstrating a comprehensive approach to 

renewable energy integration. 
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Research method 

The method of this research is content analysis. In the qualitative approach, to extract factors and 

strategies for making investments in electricity production more cost-effective, a meta-synthesis approach 

is used. Then, the validity of the derived indicators is assessed using the fuzzy Delphi approach. Finally, 

the paradigmatic model of the research is presented. In this study, both library and field methods are used 

for data collection. To gather scientific information for writing concepts, books, articles, dissertations, 

theses, and databases are studied, and note-taking is employed. Data collection to answer the research 

questions is done through documents related to cost-effective investment strategies in electricity 

production and a researcher-made questionnaire. The statistical population of this study, for assessing the 

validity of the components, consists of experts from the Regional Electricity Department of Sari County. 

Purposeful sampling is used in this research, and industrial experts with higher education than a master's 

degree, over five years of experience, as well as university professors with over five years of experience 

and doctoral or higher degrees, are selected as the sample. 

Data analysis 

In this study, in-depth, face-to-face interviews were conducted with 15 officials, implementers, and 

generally knowledgeable individuals from the regional electricity department of Sari County on the 

subject of this research. The interviews, lasting between 45 to 60 minutes, were held with open-ended 

questions. Sometimes, to share preliminary findings and refine, complete, and adjust the data, the 

interviews were repeated. The coding of the data was done simultaneously with its collection. The 

selected participants for this study were some of the most knowledgeable members about electricity 

production strategies and, in some cases, were direct implementers themselves. Questions were posed to 

these individuals about strategies, causes, and influencing factors, and the interviews were recorded to 

allow for a thorough analysis of the participants' viewpoints by reviewing the conversations multiple 

times. This stage involved categorizing different codes into potential themes and organizing all the 

summarized coded data into the identified themes. Essentially, the researcher started the analysis of the 

codes and considered how different codes could combine to create an overall theme. At this stage, 

through screening, removing duplicate codes, and integrating synonymous codes, the extracted indicators 

from the interview texts were categorized. This stage includes the first part of the study, the qualitative 

research, and the corresponding findings, which are presented according to the research questions.  

Next, 30 strategies for making electricity production investments more cost-effective are provided, 

classified into four main categories: technical and technological, economic, managerial and policy, and 

environmental: 

A) Technical and Technological Strategies   

1. Use of renewable energies such as solar, wind, and biomass to reduce long-term costs.   

2. Installation and use of Combined Heat and Power (CHP) systems to increase energy efficiency.   
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3. Optimization and renovation of electricity distribution and transmission networks to reduce energy 

loss.   

4. Installation of small-scale power plants (microturbines) in remote and urban areas to reduce 

distribution costs.   

5. Use of smart grid technologies to better manage electricity consumption and production.   

6. Utilization of energy storage batteries for optimal use during peak consumption periods.   

7. Investment in electricity production technologies using green hydrogen.   

8. Use of advanced solar panel technologies with high efficiency.   

9. Construction of geothermal power plants in areas with geothermal resources available.   

10. Research and development in new electricity production technologies such as marine turbines and 

tidal energy.   

B) Economic Strategies   

11. Provision of financial facilities and bank credits with low-interest rates for investors.   

12. Reduction of electricity production costs through the use of domestic equipment and local production.   

13. Creation of mutual investment funds to reduce investment risk.   

14. Utilization of Power Purchase Agreements (PPA) models to ensure return on investment.   

15. Offering tax discounts for companies investing in electricity production.   

16. Encouraging joint investments between the private sector and the government (Public-Private 

Partnership).   

17. Setting tiered energy tariffs to increase the financial return of projects.   

18. Reducing installation costs through bulk purchasing of electricity production equipment.   

19. Expediting the licensing process for investments.   

20. Attracting foreign investment through the provision of financial and legal incentives.   

C) Managerial and Policy Strategies   
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21. Developing long-term supportive policies to ensure investment sustainability.   

22. Expanding training and development of specialized workforce in the energy and electricity sector.   

23. Prioritizing electricity production projects based on cost-benefit analysis.   

24. Establishing transparent and simple frameworks for monitoring electricity investments.   

25. Using energy consumption forecasting models for better production planning.   

26. Developing supportive laws to attract the private sector into electricity production.   

27. Clarifying tariff structures and ensuring their fairness.   

28. Improving communication infrastructure between investors and energy sector managers.   

29. Focusing on the development of regional power plants considering local needs.   

30. Defining pilot projects to test new technologies and reduce their risks.   

These strategies, considering the economic, environmental, and technical conditions, can be used as a 

comprehensive decision-making framework for making electricity production investments more cost-

effective. 

Ranking of Variables Using the Friedman Test   

To assess the importance and rank the effectiveness of strategies for making electricity production 

investments more cost-effective, the Friedman test was used, and the results are shown in Table (1).   

Table 1: Results of the Friedman Test 

Indicators Mean Rank 
Technical and technological solutions 3.71 1 

Economic solutions 3.54 2 

Management and policy-making solutions 3.48 3 

The results of the Friedman test show that among the strategies for making electricity production 

investments more cost-effective, the technical and technological strategies have the highest importance, 

followed by economic and managerial and policy strategies, which have the least importance in the group. 
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Conclusions 

Sustainable Development in the Energy Sector: A Case Study of Sari City 

Sustainable development in the energy production sector, particularly electricity, is one of the primary 

needs of modern societies and requires the implementation of strategies that not only help reduce 

investment costs but are also technically and environmentally acceptable. This research aims to identify 

and rank strategies for optimizing electricity production investments, using Sari County as a case study. 

The results indicate that the use of comprehensive and multifaceted approaches can transform the 

challenges in this area into opportunities for economic growth and sustainability. 

One of the key findings of the research is the importance of using renewable energy sources, such as solar 

and wind energy, in reducing production costs and dependence on fossil fuels. Given the favorable 

climatic conditions of Sari County, particularly its high solar radiation and wind flow potentials, these 

energy sources can be considered a strategic solution for electricity production in the region. However, 

investing in this sector requires advanced technical infrastructure and supportive government policies, 

which need to be implemented in a coordinated manner. 

Additionally, the results showed that optimizing distribution and transmission networks is one of the key 

factors in increasing efficiency and reducing energy waste. In this regard, the use of modern technologies 

such as smart grids can help manage electricity distribution better and reduce operational costs. This is 

particularly important in areas with rapid consumption growth, such as Sari County. 

On the other hand, financial management and incentive policies play a crucial role in attracting investors. 

Offering tax incentives, reducing startup costs, and implementing Power Purchase Agreements (PPAs) 

are some of the strategies that can reduce investment risks and increase the economic attractiveness of 

electricity production projects. 

From a managerial perspective, developing clear and regulatory frameworks for electricity production 

investments helps reduce bureaucratic complexities and attracts both domestic and foreign investors. 

Additionally, balancing initial costs and return on investment, using cost-benefit analysis methods and 

energy demand forecasting models, are factors that can ensure the success of investments. 

Overall, this study shows that investment in electricity production will be optimized when all technical, 

economic, managerial, and environmental aspects are considered simultaneously. To achieve this goal, it 

is recommended that developmental planning in the electricity sector be carried out with a regional 

approach and the use of modern technologies. 

Considering the challenges and opportunities in Sari County, it can be concluded that developing 

electricity production in this region requires a comprehensive and sustainable approach. The use of 

renewable energy resources, optimizing distribution networks, providing financial incentives, and 

simplifying bureaucratic processes are measures that can help optimize investments. 



International Journal of Business Economics and Management Studies 

Volume 3, Issue 5, pp. 27-42 

10 

 

This research specifically addresses strategies that not only reduce costs but can also attract investors and 

enhance environmental sustainability. It is recommended that future studies examine the impact of these 

strategies on other social and economic aspects and use advanced analytical models for their evaluation. 

Finally, achieving these goals requires coordination among governmental, private, and academic sectors 

to integrate knowledge, experience, and capital, providing a foundation for the sustainable and economic 

development of the electricity industry in Sari County. 

Limitations of the Study 

This research has some limitations that may affect the final results. These limitations can be categorized 

into four areas: information resources, statistical population, technical and economic aspects, and time 

and location: 

1. Information Resource Limitations: 

   - Data Accessibility: A lack of accurate and up-to-date data on the actual electricity production costs 

and energy efficiency in the studied region (Sari County) was a major limitation. 

   - Data Quality: Some statistical data, particularly in the areas of energy consumption and production 

capacity, may lack sufficient credibility due to the absence of unified sources or precise standards. 

   - Confidentiality of Information: Certain data regarding costs and electricity production infrastructure 

were restricted to specific entities, limiting access. 

2. Statistical Population Limitations: 

   - Sample Size and Diversity: The statistical population was limited to investors and electricity experts in 

Sari County, which may not reflect the perspectives of other regions or sectors. 

   - Access to Experts: Access to experts and specialists in the electricity field to gather expert opinions 

and rank the strategies was not fully realized due to time and location constraints. 

3. Technical and Economic Limitations: 

   - Technological Advancement: Many of the proposed strategies rely on modern technologies, and the 

full implementation of these may be challenging due to the current infrastructure limitations in the region. 

   - Financial Resources: The limited financial resources and investment available for large electricity 

production projects, particularly in renewable energy, pose operational barriers to implementing the 

strategies. 
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   - Unforeseen Costs: Sudden changes in the costs of equipment and technologies could affect the 

accurate economic evaluation of some strategies. 

4. Time and Location Limitations: 

   - Study Duration: The limited time for data collection and analysis may have reduced the 

comprehensiveness of the results. 

   - Geographic Limitation: The study focused on Sari County as the case study, which may reduce the 

generalizability of the findings to other regions. 

Recommendations for Reducing Limitations 

To improve the quality of results in future studies, it is recommended to: 

1. Create accurate and transparent databases on energy status and investment in the electricity sector. 

2. Increase collaboration with experts and specialized institutions to access reliable data. 

3. Use advanced analytical tools and simulation models for a more precise evaluation of the economic and 

technical impacts of strategies. 

4. Expand the scope of research to other regions to increase the generalizability of the results. 

Practical Managerial Recommendations 

To optimize electricity production investments, effective management at various organizational, 

governmental, and regional levels is crucial. In this regard, the following recommendations are provided 

in three categories: policymaking, operational and executive, and educational and cultural: 

1. Policymaking: 

   - Create Transparent Support Frameworks: Develop clear laws and regulations to support private 

investors in the electricity production sector, including guaranteeing the purchase of produced electricity 

at fair and sustainable tariffs. 

   - Define Tax Incentives: Offer tax exemptions for companies investing in electricity production 

projects, particularly in renewable energy. 

   - Facilitate Access to Financial Facilities: Create low-interest loan programs and long repayment terms 

for investors. 
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   - Prioritize Strategic Areas: Identify areas with high energy production potential (solar, wind, etc.) and 

allocate resources to enhance efficiency. 

   - Attract Foreign Investment: Develop attractive policies for international investors by offering 

government guarantees and reducing legal barriers. 

2. Operational and Executive: 

   - Establish Regional Energy Management Units: Form specialized teams within the Sari County 

Electricity Department to monitor, manage, and optimize investment projects. 

   - Implement Smart Grids: Utilize advanced technologies to reduce energy waste and improve electricity 

distribution management. 

   - Plan for Cost Reduction: Use locally manufactured equipment and reduce dependence on expensive 

imports. 

   - Increase Financial Transparency: Closely monitor costs and returns from electricity production 

projects to build investor trust. 

   - Develop Maintenance Infrastructure: Strengthen preventive maintenance systems (PM) to reduce 

long-term costs. 

   - Develop Pilot Projects: Implement pilot projects in renewable energy to evaluate the benefits and 

operational limitations before their wider adoption. 

3. Educational and Cultural: 

   - Train Specialized Workforce: Organize specialized training courses in electricity production and 

renewable energy for experts and managers. 

   - Promote Energy Management Culture: Launch public awareness programs to increase understanding 

of energy-efficient consumption and the role of electricity production in economic development. 

   - University-Industry Collaboration: Foster cooperation between universities and industrial institutions 

for research and development of new electricity production technologies. 

   - Encourage Entrepreneurship in Energy: Support innovative ideas and startups in electricity production 

and energy optimization. 

   - Transparent Communication: Provide public reports on the progress of projects and their economic 

and environmental achievements to increase public trust. 
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Implementing these practical managerial recommendations will not only help reduce investment costs in 

electricity production but also pave the way for sustainable economic growth, the development of new 

technologies, and increased public trust in related investments. 
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