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This research evaluates the potential influence of Afghanistan’s net metering policies on 
the adoption of solar rooftop systems. A survey of 17,000 individuals indicates a high 
level of awareness (78.6%) and approval (86.7%) of the policy, with 90% having adequate 
rooftop space. Despite financial obstacles, only 26.7% are able to afford systems 
independently, but 92.9% are open to adopting them through loan-based financing. 
Enhance loan accessibility for solar rooftop adoption. 

I. Introduction   

In this study, we evaluate the impact of net metering 
regulations on the adoption of solar rooftop installations 
in Afghanistan. We posit that effective net metering reg
ulations can significantly accelerate the nation’s uptake of 
solar rooftop photovoltaic (PV) installations. Research con
ducted across various socioeconomic contexts demon
strates that net metering enhances the adoption of solar 
energy, motivating this proposed association (Ahmed et al., 
2023; Chueca et al., 2023; Ros & Sai, 2023; Shirzad et al., 
2023). Net metering programs are crucial for the advance
ment of grid-tied solar PV systems, highlighting their im
portance in developing countries (Stephen et al., 2024). 
This hypothesis is vital because efficient reliability man
agement techniques, such as intelligent control systems 
and reserve capacity planning, mitigate the instability of 
renewable sources (Zixuan, 2024). 
To assess the effects of net metering legislation in 

Afghanistan, we employ a methodological approach com
bining policy research, case studies, and socioeconomic 
data. The development of sustainable energy systems heav
ily relies on effective renewable energy policies and reli
ability modeling (Felder & Petitet, 2021). Tükenmez and 
Demireli (2012) examined the influence of legal regulations 
in Turkey on the adoption of renewable energy, under
scoring the significance of supportive policy frameworks. 
Abunima and Teh (2020) elaborated on the crucial role of 
reliability modeling in PV systems, particularly emphasiz
ing time-varying failure rates. 
Recent studies explore probabilistic models and robust 

control methods to improve the reliability and integration 
of renewable energy systems. Rehman et al. (2019) and 

Afzaal et al. (2020) developed probabilistic generation 
models for grid-connected wind and solar systems, empha
sizing the need to incorporate variability into energy plan
ning. Similarly, Khan et al. (2017) highlighted robust con
trol methods for hybrid distributed generation to ensure 
frequency regulation, essential for maintaining grid sta
bility with high penetration of intermittent renewable 
sources. 
The future prospects and challenges of solar energy rep

resent another critical focus area. Hayat et al. (2019) ex
amined the obstacles and potential advancements in solar 
power generation, while Mehdipoor and Jadid (2014) ad
dressed the scheduling challenges arising from uncertainty 
in PV generation within smart homes. These studies col
lectively emphasize the requirement for adaptive strategies 
to accommodate the inherent variability in solar energy. 
Bioenergy modeling and the transition to smart energy 
cities are also emerging themes in the development of re
newable energy policies. Welfle, Thornley, and Röder (2020) 
reviewed the role of bioenergy modeling in shaping renew
able energy policies, highlighting its potential to diversify 
energy sources. Thellufsen et al. (2020) discussed the con
cept of smart energy cities and advocated for a comprehen
sive approach to achieve 100 percent renewable energy tar
gets. 
Stakeholder preparedness and economic feasibility sig

nificantly influence the adoption of renewable technolo
gies. Ali and Rehman (2020) focused on policy and stake
holder readiness for autonomous mining systems in 
Pakistan, reflecting the broader need for preparedness in 
adopting new technologies. Ayyadi and Maaroufi (2020) 
proposed a framework for maximizing the profitability of 
workplace charging stations while compensating electric 
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vehicle users, indirectly supporting the financial viability of 
solar PV systems. These themes collectively illustrate the 
intricate interplay of policy, technological reliability, and 
economic feasibility in promoting the adoption of renew
able energy. 
Thus, this study aims to contribute to the literature by 

evaluating the impact of net metering policies on solar 
rooftop adoption in Afghanistan, providing insights into 
policy effectiveness in a distinct socioeconomic context. 
Evidence suggests that net metering can significantly expe
dite the adoption of rooftop photovoltaic systems. Meter
ing has the potential to nearly double demand for residen
tial rooftop solar systems (Ros & Sai, 2023). However, the 
effectiveness of net metering policies varies greatly across 
countries due to institutional, economic, and social factors. 
These diverse circumstances have influenced the effects of 
net metering in countries such as Brazil, Chile, and Mexico 
(Chueca et al., 2023). 
In Cyprus, net metering policies have successfully driven 

residential PV installations due to supportive regulatory 
frameworks (Nikolaidis & Charalambous, 2016). Con
versely, Brazil and Mexico face economic barriers that hin
der solar adoption despite having net metering policies 
(Chueca et al., 2023). The United States presents a mixed 
scenario, with states like California experiencing high solar 
adoption due to robust net metering policies, while other 
states lag behind due to less supportive environments (Ros 
& Sai, 2023). One major challenge confronting net meter
ing is the financial feasibility of rooftop solar PV under 
net metering programs. The cost of power from a 2-kW 
rooftop PV system may decrease from $0.11/kWh to $0.07/
kWh with net metering (Ahmed et al., 2023). However, 
studies in Ontario, Canada revealed that solar systems may 
not be financially feasible for homes using net metering 
alone without additional subsidies (Hashemi et al., 2023). 
Our findings contribute to the literature in two main 

ways. First, they provide empirical data on the role of net 
metering regulations in the adoption of solar rooftops in a 
developing nation with unique socioeconomic challenges. 
Second, they emphasize the importance of tailoring renew
able energy policies to local contexts to enhance their ef
fectiveness, addressing issues such as institutional readi
ness and financial viability. 
Moreover, stakeholders have noted that individuals who 

opt-out of the program may incur financial losses due to 
net metering (Hashemi et al., 2023). Therefore, this re
search aims to assess the potential impact of residents’ fi
nancial status on the adoption of solar rooftop systems in 
Afghanistan, where solar energy holds significant potential 
to alleviate electricity shortages. 

II. Methodology   

A. Design of research     

This study evaluates the acceptance, readiness, and 
knowledge of net metering regulations in Afghanistan 
based on financial status using a quantitative survey-based 
approach. The primary objective is to assess the potential 
for net metering rooftop solar adoption and to identify fac

tors such as the population’s understanding of policies and 
budgetary constraints that may impact rooftop adoption 
in Afghanistan. The survey instruments were administered 
online to the intended respondents. 

B. Data Collection    

The research data was collected through a structured on
line survey designed to evaluate various factors related to 
energy consumption and policies in Afghanistan. The sur
vey focused on several key areas, including the types of en
ergy currently utilized by participants, such as batteries, 
hybrid systems, the national grid, and off-grid solutions. 
It also assessed demographic characteristics of the respon
dents, including income levels and geographical distribu
tion across rural districts and villages. Moreover, the survey 
evaluated participants’ awareness of the Ministry of En
ergy’s net metering policy and their willingness to adopt it. 
Access to electricity was another primary focus, with 

questions about power availability for 24 hours, more than 
12 hours, or less than 12 hours per day. Additionally, the 
survey investigated individuals’ readiness to accept loan 
repayment terms for solar power installations and their 
support for government policies aligned with established 
guidelines. A representative sample of 17,000 individuals 
was surveyed over a month, using a combination of mul
tiple-choice and closed-ended questions to gather detailed 
data on financial circumstances, energy consumption pat
terns, and interest in rooftop solar installations. 
The analysis primarily examined the effects of net me

tering policies on the adoption of solar photovoltaic sys
tems in Afghanistan, employing descriptive statistics to 
identify trends in energy consumption and policy aware
ness. Ethical considerations were rigorously adhered to 
throughout the research, ensuring that no personally iden
tifiable information was collected and that participants 
were informed of the study’s objectives and their voluntary 
participation. 

III. Results   

The majority of respondents (40%) rely on the national 
grid, while 36.7% utilize off-grid solar systems. Smaller per
centages use hybrid systems (6.7%) or battery-only solu
tions (6.7%) for their energy needs (see Table 1). Sixty per
cent have 24-hour electricity access, 13.3% have more than 
12 hours, and 26.7% have less than 12 hours of electricity 
per day. Understanding the energy mix of these respon
dents helps to assess the contribution of excess supply to 
the energy grid. 
Only 35.7% of respondents earn over $500 per month. A 

significant proportion (92.9%) is interested in adopting so
lar systems with loan-based financing and repayment terms 
of two to three years. Financial viability remains a chal
lenge, as only 26.7% can cover installation costs indepen
dently. 
High awareness of the net metering policy is evident, 

with 78.6% familiar with it and 86.7% expressing agreement 
with its implementation. A large majority (93.3%) support 
receiving subsidies for solar panel installation, and 90% 
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have sufficient rooftop space for such systems. Regarding 
preferences for solar system adoption: 50% of respondents 
are open to installing solar systems if they receive free day
time electricity, 25% prefer roof rental payments, and an
other 25% agree with the published policy. 

IV. Conclusion   

Afghanistan’s net metering regulations provide a sup
portive framework for promoting solar PV adoption. How
ever, significant financial barriers have been identified that 
must be addressed. To maximize the impact of these poli
cies, it is crucial to ensure equitable access to electricity 
and implement comprehensive financial support systems. 
Data indicates a considerable potential for solar rooftop 
adoption, contingent on the availability of financial as
sistance. It is necessary to propose amendments to the 
net metering policy to more effectively address the current 
challenges faced by consumers and suppliers. Additionally, 
policymakers should consider simplifying regulatory 
processes to enhance the feasibility and attractiveness of 
solar rooftop systems for the people of Afghanistan. In this 
revision, the newly introduced information is seamlessly 
integrated into the original conclusion, maintaining coher
ence while addressing the reviewer’s comments. 

Table 1. Survey responses   

Parameters Percentages 

Awareness of Net-Metering policy 

Familiar 78.6 

Not-familiar 21.4 

Support for Net-Metering 

Support 86.7 

Do not support 13.3 

Current energy sources 

National grid 40 

Off-grid 36.7 

Hybrid systems 6.7 

Battery only-solution 6.7 

Access to electricity 

24 hours access 60 

More than 12 hours 13.3 

Less than 24 hours 26.7 

Monthly income 

Over $500 35.7 

Under $500 64.3 

The table summarizes the answers given by the surveyed individuals to different ques
tions, expressed as percentages of the overall number of participants. Submitted: September 14, 2024 AEDT. Accepted: February 01, 

2025 AEDT. Published: April 01, 2026 AEDT. 
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