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 This study presents a comparative analysis of solar photovoltaic (PV) systems with battery storage versus diesel 
generators in Anah, a post-conflict district in western Iraq. Using 30-year of local climate data and observed 
market electricity tariffs, the study evaluates economic and environmental feasibility over a 25-year project 
horizon, the analysis employs the Levelized Cost of Energy (LCOE) and life-cycle CO₂ emissions as the key 
evaluation metrics. The results show a clear economic advantage for solar PV, with an LCOE of $0.14/kWh, 
compared to $0.32/kWh for diesel generators and an estimated prevailing market price exceeding $0.45/kWh. 
environmentally, replacing the city’s 75 private diesel generators with solar PV systems would reduce an 
estimated of 25,000 tons of CO₂ annually. The findings establish Solar PV as the superior techno-economic 
solution for Anah. Thus, it supports a policy shift toward reallocating fossil fuel subsidies toward financial 
mechanisms designed to overcome the high upfront capital cost of renewable energy systems. 

Keywords: sustainable development, post-conflict recovery, energy security, energy economics, levelized cost 
of energy, solar PV, diesel generator 

 

INTRODUCTION 

Reliable and affordable Access to electricity is a 
cornerstone of socio economic development, as it enables 
essential services such as health, education, water and local 
enterprise (Riva et al., 2018; Wahid & Mushref, 2026; Zhang et 
al., 2019). Despite its importance, hundreds of millions of 
people around the world do not have this access, particularly 
in rural or hard to reach areas, and especially in developing 
countries where extending centralized power grids is often 
economically or physically feasible (Duran & Sahinyazan, 
2020). In such context, decentralized fossil fuel based 
(typically diesel generators) solutions have served as the 
primary source of electricity that can be commercially 
practical in these communities, even though with challenges 
due to sustainability and cost (Al-Shammari et al., 2021). 

Iraq continues to face an electricity crisis accompanied by 
a gap between supply and demand (in the national grid), high 
technical and administrative losses, and frequent daily 

outages. Recent studies have observed economic losses on an 
annual basis, sometimes beyond $7–$20 billion (Al-Fahdawi 

& Satam, 2022; Istepanian, 2014; Kadhim, 2024). The effects 
of this failure are seen most starkly in eremite outposts like the 
ones serving the Al-Anbar Governorate in western Iraq. 
Towns like such as Anah, with a population of over 24,000 
residents, is located at the ‘end of the line’ for grid supply and 
struggle to survive on an expensive network that is largely 
privately owned diesel generators (Mushref et al., 2022; 
Sharaa, 2021). 

This issue gives rise to the so called “energy trilemma,” 
which manifests as economic hardship in the form of high and 
volatile energy prices, that increase generator costs to more 
than $5 per amp during summer months, consuming a 
substantial part of average household income. It also 
contributes to energy insecurity due to frequent mechanical 
breakdowns and the scarcity of diesel, while environmental 
and health problems are caused by higher greenhouse gas 
emissions, as well as noise from generators that run during 
power outages (Ahmed et al., 2020; Istepanian, 2014; Tahir et 
al., 2025). 

In contrast to its reliance on fossil fuels, the capacity for 
solar energy in Iraq is not small; annual average solar 
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irradiation is one of the highest globally (Al-Kayiem & 
Mohammad, 2019; Keya et al., 2022). This potential resource 
offers a clear strategic alternative to unsustainable energy 
systems. 

Although numerous global studies have confirmed the 
techno economic viability of solar PV, most of their models are 
based on general data and do not consider specific situation 
in post conflict territories. such areas are characterized by 
informal energy markets, weak local economies, security 
related constraints with associated logistical costs and ultra 
local meteorological characteristics (Hassan, 2025). 

This paper addresses this gap by conducting a direct 
quantitative comparison of solar PV with battery storage and 
diesel generators based on the conditions of Anah District. The 
main purposes of this study are:  

(1) To obtain data on and compare annual and life cycle 
emissions due to the three sources;  

(2) To develop a methodology that can be repeated in 
another context and used as an input by policymakers 
in questions of energy independence for RPM-
dependent areas, such as Iraq, and similar post conflict 
regions (Al-Sarraj, 2024; Jalil & Mohammed, 2022). 

This study offers a strong rationale, based on clear and 
easily comparable metrics, for large scale strategic shift in 
favor of decentralized renewable energy as a core component 
of sustainable development and energy independence in 
isolated Iraqi communities. 

LITERATURE REVIEW 

The world of energy has changed with the steep fall in the 
price of all renewable technologies, not least among them 
solar photovoltaics (PV). In the past 10 years, utility scale PV 
cost has decreased over 85% to become the lowest-cost 
additional new electricity generation in numerous places 
around the world (Ghadim et al., 2025; International 
Renewable Energy Agency [IRENA], 2024; Rana & Jindal, 
2025). This narrative is becoming increasingly relevant for off 
grid and weak grid environments, as decentralized solar 
emerges as a credible threat to the hegemony of its diesel 
based predecessor (Wang et al., 2024). 

Many investigations have demonstrated the techno-
economic superiority of solar based solutions when compared 
to diesel in different isolated situations. Studies in Sub-
Saharan Africa and South Asia have consistently shown that 
the solar PV systems cost more in terms of CAPEX, but their 
low/no fuel costs and less O&M contribute to a much lower 
lifetime cost than the diesel units (Aeggegn et al., 2023; 
Mulenga et al., 2023; Yimen et al., 2020). Moreover, hybrid 

solar diesel systems have been successful in significantly 
reducing fuel use combined with high reliability, thus 
representing a pragmatic intermediate solution (Yimen et al., 
2020). 

The MENA region, where the world’s best solar resource is 
to be found, provides a compelling economic proposition for 
PV. Nonetheless, local studies, including those that have 
evaluated residential PV systems in Saudi Arabia consistently 
point to institutional constraints as a key barrier to the spread 

of solar energy technologies, especially legacy fossil fuel 
subsidy policies affecting markets directly—notions that have 
analogs in Iraq (Abdullayev et al., 2023; Farahat et al., 2024; 
Maftouh et al., 2022; Ryu & Kim, 2024). 

Studies in Iraq have found that western governorates, 
which also includes Al-Anbar, have high levels of solar 
irradiance and are suitable for the deployment of solar PV 
systems. Recent literature has taken the step beyond resource 
mapping towards sophisticated techno economic analysis, 
using simulation platforms such as HOMER Pro 32 and 
MATLAB in order to simulate hybrid renewable systems – 
often incorporating solar PV, wind, batteries, and occasionally 
diesel or hydro fields – for rural and urban settings. These 
analysis show that hybrid systems, especially the combination 
of PV and battery storage, are financially feasible with either 
lower or comparative net present costs and levelized energy 
cost (LEC) as standard diesel based options (Aziz et al., 2019, 
2022; Aljaberi et al., 2024). 

However, most of the studies in Iraq, are technically 
robust but reliant on coarse grained climate models (such as 
satellite databases) and modelled economic parameters rather 
than observed, hyper local data. For instance, successful 
models also failed to include inputs from real life, low level 
market prices for fuel or electricity, which are critical in post 
conflict shadow economies. Furthermore, studies have either 
predominately been conducted at a very small scale or they 
were not located within the specific social economic setting of 
remote communities that are almost exclusively reliant on 
private generators. As a result, many studies rely on sweeping 
estimates that the effect of localized conditions (like varying 
tariffs from private generators, logistic premiums on capital 
costs and unique microclimatic trends) is subtracted out, to 
scope out a wide space for transformative policy relevant 
research. Developing contexts that have recently experienced 
civil war provide an especially stark version of this 
methodological weakness, where generalized models can be 
inappropriate due to informalized economies and other 
idiosyncratic barriers. 

In developing countries, particularly those that have 
recently emerged from internal wars, it is evident that 
economic theories often fail. This is because these countries 
rely on random selling and bartering in their economies, in 
addition to the existence of obstacles and special 
circumstances that make the application of general rules 
diffeclt. 

This article uses data from the Anah station spanning 30 
years, in addition to the monthly prices charged by generator 
owners, to fill an important gap beyond theoretical 
expectations and assumptions. This study contributes to 
preparing an in-depth analysis for decision-makers in the 
region and officials in areas with similar conditions, enabling 
them to take clear steps that contribute to strengthening the 
community. 

METHODOLOGY 

This study employs a comparative techno economic 
analysis to evaluate the long term feasibility of a solar PV 
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system with battery storage against a conventional diesel 
generator system for a representative load in Anah District. 

Study Area and Climate Profile 

The Anah District (approximately 34.37°N, 41.98°E), as 
shown in Figure 1, is characterized by an arid desert climate 

(BWh, according to the Köppen classification). This study’s 
analysis is grounded in a detailed, 30-year meteorological 
dataset (1994-2024) from the Anah climate station, as shown 
in Figure 2 and Table 1.  

 
Figure 1. Location of the study area (Source: Authors’ own elaboration) 

 
Figure 2. Climograph of Anah Station (1994-2024) (Source: Authors’ own elaboration) 
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Given the conditions that the region experienced during 
previous periods, satellite data (NASA POWER database), 
where the researchers used and compared with the records 
available at the study area station to ensure the accuracy of the 
information and data used during the periods when the station 
was out of service. 

The data are evidence of the extraordinary solar resource 
for this area; its annual average 8.87 h/day of actual sunshine 
hours, reaching 12.2 July hours per day in June. Climate is 
characterized by very hot summers, where the average 
monthly temperature reaches as high as 33.7°C in July and the 
average maximum daily temperatures are above 40°C are 
important facts considered in performance modeling of PV 
system. Data also shows that the dust storms are a known 
environmental factor of relatively low frequency (monthly 
average 0.2 times). 

System Configurations 

To ensure a fair comparison, both systems are sized to meet 
the electricity demand of a typical rural household or small 
enterprise, estimated at an average of 20 kWh/day, assuming a 
typical residential load profile with consumption peaks in the 
morning and evening hours (Al-Mosawy et al., 2021; Al Sharaa, 
2021; Aziz et al., 2019; Hafedh, 2021; IRENA, 2025; The World 
Bank Group, 2025). A 25-year project lifetime is used for the 
analysis. 

System 1: Diesel generator (DG) system 

• A standard 10 kW diesel generator is selected. This size 
is standard for powering a large home or small business, 
allowing for the handling of peak loads. 

• The model assumes the generator is replaced every 10 
years (i.e., two replacements over the project life) 
(Mohammed et al., 2021; Thango & Obokoh, 2024). 
This lifespan reflects a heavy duty operational cycle 
with regular major overhauls, which are financially 
accounted for in the model’s conservative O&M 
allocation (set at 10% of CAPEX annually). 

System 2: Solar PV with battery storage system 

This is a standalone system designed for 24/7 reliability, 
consisting of: 

• A 5 kWp solar PV array. 
• A 25 kWh Lithium-ion (Li-ion) battery bank provides 

sufficient autonomy for night time use and overcast 
days. 

• A hybrid inverter and other Balance of System (BOS) 
components. 

• Assumptions include one battery replacement at year 
12 and one inverter replacement at year 13 
(Almadhhachi et al., 2022; Kassem et al., 2024). This 
schedule accounts for the accelerated degradation of 

Li-ion batteries in high temperature arid climates 
typical of western Iraq (Jalil & Mohammed, 2022; 
Mohammed et al., 2021; Satam et al., 2025). The PV 
panels have a 25-year lifespan (IRENA, 2025). 

The sizing of the components was determined based on a 
review of recent literature and best practices for similar off grid 
systems in Iraq and comparable regions (Aziz et al., 2022; 
Mohammed et al., 2021). This strategy makes sure that the 
selected sizes are matched with the existing standards of 
reliability and performance. 

Note on Hybrid Systems: While hybrid PV diesel 
configurations are common in off grid literature, this study 
deliberately focuses on a standalone solar PV system to 
evaluate the feasibility of complete decoupling from the fossil 
fuel supply chain. In post conflict zones like Anah, dependency 
on fuel logistics regardless of the quantity remains a critical 
vulnerability due to security risks and market volatility. 
Therefore, the “Solar Only” scenario is selected to assess the 
viability of a fully resilient, fuel independent energy security 
model. 

Economic Analysis: Levelized Cost of Energy (LCOE) 

The economic comparison is done by LCOE. It represents 
the average revenue per unit of electricity, which required to 
recover the costs of building, operating, and generating plant 
during an financial life. It is calculated using the standard 
NREL formula (IRENA, 2025; Kosmadakis & Elmasides, 2021; 
Nahui-Ortiz et al., 2021; Salcido et al., 2024): 

 LCOE =

∑
𝐼𝑡+𝑀𝑡+𝐹𝑡

(1+𝑟)𝑡

𝑛

𝑡=1

∑
𝐸𝑡

(1+𝑟)𝑡

𝑛

𝑡=1

 (1) 

where: 

It = Investment expenditures in the year t 
Mt = Operations and maintenance (O&M) expenditures in 

the year t 

Ft = Fuel expenditures in the year t (zero for solar PV) 
Et = Electricity generation in the year t 

r = Discount rate (assumed at 8%) 
n = Life of the system (25 years) 
The key financial and technical assumptions used for the 

LCOE calculation are detailed in Table 2. These figures are 
synthesized from recent IRENA reports (IRENA, 2025) regional 
market analysis, and local data where available, with a 
conservative approach to account for logistical costs in a 
remote area. 

In addition to the typical LCOE comparison approach 
(which is a modelled lifecycle cost), this paper introduces an 
alternative, Direct Market Price Analysis. For Anah, an 
effective price per kWh is calculated here applying the actual 

Table 1. Summary of key climatic characteristics for Anah station (1994-2024) 
Climatic parameter Annual average Peak summer (Jun-Aug) avg. Winter (Dec-Feb) avg. 
Average temperature (°C) 20.5 31.8 8.3 
Average max temperature (°C) 27.7 39.7 14.3 
Actual sunshine hours (hr/day) 8.87 11.9 6.3 
Dust storms (days/month) 0.2 0.4 0.1 
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monthly tariffs per ampere charged by 75 private generator 
owners in Anah’s neighborhoods for the years 2024–2025 (as a 
secondary analysis). 

This tariff information was captured in the field survey of 
generator operators cross referenced with informal house-
hold electricity receipts over the period. This indicator is a 
real-world benchmark of the actual economic burden in 
households and complements LCOE findings. 

The key financial and technical assumptions used for the 
LCOE calculation for both systems are detailed in Table 2. 

Sensitivity Analysis 

The sensitivity test was performed to confirm the stability 
of the economic findings against fluctuation of market 
conditions. This study assesses the sensitivity of LCOE to 
variations in critical input factors for solar PV as well as for 
DG systems. Two important but highly uncertain parameters 
in the case of Iraq were chosen: 

• Price of Diesel: The LCOE for the diesel system was 
recycled based on a ±25% deviation from the original 
fuel price of $0.75 per liter. 

• Solar Battery Capital Cost (CAPEX): For the LCOE 
estimation for the solar PV system, a ± 20% change in 
the initial battery bank cost was considered to reflect 
global trends of decreasing price of batteries. The 
purpose of choosing varying percentages of 25% is to 
take into account the reality of the Iraqi market, which 
is experiencing a state of fluctuation influenced by 
market changes and government support (Istepanian, 
2014), As for batteries, the decrease was taken into 
account in line with the global trend indicating that 
they become cheaper over time and with the 
development of the industry (IRENA, 2025). 

As illustrated in Figure 3, the solar PV system remains the 
most economic option even if diesel prices drop significantly. 

Table 2. Key assumptions for LCOE calculation 
Parameter Solar PV system Diesel generator system Source 
Capital costs (CAPEX)    
PV array (5 kWp) $4,500 ($900/kWp) - IRENA, 2025 

Battery bank (25 kWh) $6,250 ($250/kWh) - Salcido et al., 2024 
Inverter & BOS $1,500 - Philipps et al., 2025 
Total initial CAPEX $12,250 $4,000 ($400/kW) Lazard, 2025 
Replacements    
Battery (at year 12) $4,500 - Lazard, 2025 
Inverter (at year 13) $1,200 - Lazard, 2025 
Generator (at years 10, 20) - $4,000 x 2 = $8,000 Lazard, 2025 
Operational costs (O&M)    
Annual O&M $120 (1% of initial CAPEX) $400 (10% of initial CAPEX) IRENA, 2025 
Fuel costs    
Fuel price - $0.75/liter Global Petrol Prices, 2025 
Fuel consumption - 0.4 liters/kWh Djelailia et al., 2019 
System parameters    
Annual generation 7,300 kWh 7,300 kWh International Energy Agency, 2022; IRENA, 2025 
Project lifetime 25 years 25 years International Energy Agency, 2022 
Discount rate 8% 8% International Energy Agency, 2022 

 

 
Figure 3. Sensitivity analysis of LCOE regarding diesel price fluctuations compared to the stable cost of solar PV (Source: 
Authors’ own elaboration) 
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For the economic instability in post conflict Iraq, the 
sensitivity of the LCOE to the discount rate was also examined. 
Increasing the discount rate from 8% to 12%, to account for 
higher investment risk, raises the solar PV LCOE to 
approximately $0.19/kWh. However, this remains well below 
the diesel LCOE ($0.32/kWh), confirming that the project’s 
feasibility is not compromised by higher financing costs. 

Environmental Analysis 

The environmental comparison focuses on CO₂ emissions, 
the primary greenhouse gas. The analysis calculates the 
annual emissions from each system. 

• Solar PV System: Operational emissions are zero. 
Lifecycle emissions from manufacturing, 
transportation, and decommissioning are 
acknowledged but excluded from the direct operational 
comparison, as they are globally standardized (typically 
40–60 gCO₂/kWh) and an order of magnitude lower 
than those from fossil fuels (Regional Environmental 
Center, Turkey, 2014). 

• Diesel Generator System: Emissions are calculated 
based on fuel consumption. A standard emission factor 
for small scale diesel generators, sourced from the 
UNFCCC/CDM, of approximately 800 g CO₂/kWh is 
used. This aspect gives the less efficiency and less strict 
emission limits of smaller generators as opposed to 
large power plants (Esobinenwu, 2023; Ogunjuyigbe et 
al., 2016). 

The environmental comparison analyses co2 emission in 
two dimensions: 

(1) A micro analysis at the household level where annual 
emission is analyzed in one exemplary system, and  

(2) A macro estimate on a city scale. The macro level 
analysis was designed to project the full year CO₂ 
emissions from all private generators (n = 75) in Anah, 
per the city’s total energy demand approximated by its 
population (24,394). 

Although this analysis estimates CO₂ emissions as the 
dominant greenhouse gas, it is important to emphasize that 
diesel burning in generators is associated with substantial 
local air pollution including nitrogen oxide (NOx), sulfur oxide 

(SOx) and particulate matter emission (PM2.5) (Esobinenwu, 

2023; Shakya et al., 2022). The reduction of those pollutants 
caused by switching to solar PV would result in very large 
ancillary benefits on public health through improvement of 
local air quality an effect that was beyond the scope of this 

research but which has been widely highlighted by the World 
Health Organization. 

RESULTS 

The results of the techno economic and environmental 
analyses, based on the assumptions outlined in the 
methodology, are presented below. 

Economic Feasibility: LCOE Comparison 

The LCOE estimation based on the project’s life time of 25 
years demonstrates a strong economic leeway for the solar PV 
system. As shown in Figure 4, the LCOE of a solar PV system 
is estimated at $0.14/kWh. Approximately double that of the 
solar option is the LCOE of $0.32/kWh for diesel supplied 
electricity generation system. 

To put these results into perspective in the local context, 
we performed a direct market price analysis applying 
prevailing 2024–2025 private generator owners’ tariffs 
charged in Anah. As summarized in Table 3, there is a 
substantial financial impact on residents averaging more than 
$5.00 per ampere during summer, and the cost burden is high. 
This would come to an effective electricity cost of more than 
$0.45/kWh on high summer demand days. This comparison 
likens the actual cost of a solar system to approximately one 
half of what it would take for a diesel generator over its 
prolonged life expectancy, and also between 2 up to more than 
3 times cheaper compared to those much higher real world 

 
Figure 4. LCOE comparison of solar PV and diesel vs. actual market price of generator electricity in Anah ($/kWh) (Source: 
Authors’ own elaboration) 

Table 3. Summary of private generator electricity tariffs in 
Anah (2024-2025). Value (USD per Ampere) 

Description Period Price 
(USD/Ampere) 

Peak summer price (Jun-Aug) $5.04 
Lowest spring price (Mar-Apr) $1.44 
Annual average Average cost over the year $3.02 
Source: Calculated from local generator tariff data 
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costs at which residents are currently purchasing unreliable 
grid substitutes. 

Sensitivity Analysis 

The sensitivity analysis confirms the robustness of the 
solar PV system’s economic advantage against market 
volatility. 

• Impact of Diesel Fuel Price: The economic viability of 
the diesel generator is highly sensitive to fuel costs. A 
25% increase in the diesel price (to $0.94/liter) would 
raise its LCOE to $0.38/kWh, further widening the gap 
with solar PV. Conversely, a 25% decrease would lower 
the LCOE to $0.26/kWh, which remains significantly 
higher than the solar LCOE. 

• Impact of Battery Capital Cost: The solar PV system’s 
LCOE shows resilience to fluctuations in battery prices. 
A 20% increase in the initial battery CAPEX would raise 
the system’s LCOE modestly to $0.16/kWh. More 
importantly, a projected 20% decrease in battery costs, 
in line with global trends, would lower the LCOE to an 
even more competitive $0.12/kWh. 

Environmental Feasibility: Emissions Comparison 

For the purpose of comparing the two systems, Table 4 
highlights the key differences. Photovoltaic solar panels are 
characterized by the absence of visible emissions, while diesel 
generators, meeting a load of 7,300 kWh per year, produce 5.84 
tons of CO₂ annually, or more precisely, 146 tons of CO₂ over 
25 years. Thus, we find that converting 75 generators to solar 
power will contribute to reducing CO₂ emissions by about 
25,000 tons per year. 

DISCUSSION 

The findings demonstrate that solar PV in Anah, 
outgrowing the issue of feasibility to become an economic and 
environmental necessity. The LCOE price of $0.14/kWh for a 
solar PV plant isn’t just a number; it is also compared to the 
total cost including lifecycle cost for diesel ($0.32/kWh) and 
what people actually pay $0.45/kWh is low priced on informal 
markets.  

This led to that reliance on diesel generation is not just 
environmentally and physically unsustainable, it makes no 
financial sense for a community of 24,000 people. The study 
also provides insight into the risks associated with each 
energy technology. It is demonstrated that cost performance 
of diesel based power generation is quite sensitive to 
international fuel prices and at the same time, high initial 
investment for solar PV systems together with financial 
discount rate are major hurdles. The key difference is, diesel 
energy has this risky and uncertain long term cost, while solar 
power requires a one time upfront investment. Thus, with a 

solar PV system made, installed and paid for the majority of 
consumers and local communities the cost becomes relatively 
fixed or predictable over time. 

The environmental implications are also unequivocal, 
where City of Anah’s 75 private generators would result in a 
total abatement of close to 25,000 tons CO₂ per year. The 
change also would remove a major cause of local air pollution 
including NOx, SOx and particulate matter and related noise 
that affects public health directly at home or in densely 
populated areas. This in turn links the local energy transition 
in Anah directly to global development and climate targets. 

Sustainable Development Goal 7 (Affordable and Clean 
Energy) and SDG 13 (Climate Action) 

The importance reason for the limited adoption of solar 
panels in post conflict areas, despite their advantages, is the 
high initial cost, which can exceed $12,000 USD a significant 
sum for families in these regions. This is compounded by 
government subsidies for fossil fuels and a lack of support for 
renewable energy sources. Renewable energy can be supported 
through loans and financial facilities, as seen in some 
neighboring countries. For example, Jordan's implementation 
of a renewable energy law has strengthened these systems, 
while the gradual elimination of fuel subsidies has encouraged 
widespread adoption. Similarly, Egyptian financing 
mechanisms for small-scale solar energy projects have been 
successful in supporting this sector. These examples 
demonstrate that shifting financial support from fossil fuel 
consumption to renewable energy investment is a proven 
strategy for emerging economies . 

CONCLUSIONS 

This study confirms that solar photovoltaic energy is an 
economic for post conflict recovery in Anah specially, and 
Anbar Governorate in general.  Also, reduction in cost and 
reduction of emissions indicators, the results show renewable 
energy offers to an energy security, entirely independent of 
volatile fossil fuel supply. The study uses accurate local data, 
which can applicable to diffrent regions that have a similar off 
grid communities in western Iraq that currently rely on costly 
private power generation.  This leaded to solar energy should 
be viewed not as an environmental choice but also as a key 
strategy for regional economic stability and sustainable 
development. 

RECOMMENDATIONS 

The study found that a number of practical steps would 
facilitate the shift to the clean energy in isolated regions of 
Iraq. 

Table 4. Comparison of CO₂ emissions 
Indicator Solar PV system Diesel generator system 
Emission factor 0 g CO₂/kWh 800 g CO₂/kWh 
Annual electricity generation 7,300 kWh 7,300 kWh 
Annual CO₂ emissions 0 kg 5,840 kg (5.84 tons) 
Total lifetime CO₂ emissions (25 years) 0 kg 146,000 kg (146 tons) 
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The government must create a national fund in the 
decentralization of renewable energy. This fund may offer low 
interest green loans or merely fund financial aid to help 
families and small enterprises cover the high initial cost of 
installing solar systems. Another solution is to reduce diesel 
fuel subsidy and use it towards renewable energy development 
so that people can gradually move off fossil fuels, and the 
transition can be economically feasible. Additionally, the 
removal of taxation on such quality solar equipment and a 
definite performance standard will go a long way in ensuring 
that the solar projects can be trusted and constructed to be 
durable. 

The contribution of development agencies and other 
partner organizations can also be significant. They should 
open their doors with small pioneering initiatives of the local 
communities in Anah installing solar microgrids in areas of 
importance such as schools, clinics and water pumping 
stations. Such projects may be related to the data provided in 
this study and come up with locally modified systems. And it 
is vital to invest in job training programs that would prepare 
local workers to install and maintain solar systems; these 
investments are the most important to create a lasting green 
economy. 

To carry out a more precise field work on the town of Anah 
in the future, real data regarding the consumption of 
electricity and the influence of dust and heat on the efficiency 
of solar panels should be collected and analyzed. Researchers 
might also desire to explore the hybrid systems of energy, 
whereby the facilities would be powered by solar as well as 
diesel, as they require continuous power, like hospitals. Lastly, 
it would be helpful to measure the social and economic payoff 
of spending on renewable energy it can reduce domestic bills, 
generate new employment, and raise education and healthcare 
quality in such areas. 
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