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Abstract: Solar energy projects have shown significant global growth in electricity 

generation. This upward trend is expected to continue because of the increasing affordability 

and accessibility of solar technologies, accompanied by their low carbon emissions. 

Although Iraq has ample sunshine duration for harnessing solar energy, the country is still 

in the early stages of implementing solar energy projects. This study highlights the vital role 

that sustainable energy sources like solar power can play in providing alternative electricity 

options while positively impacting climate change mitigation efforts in Iraq. By reducing 

reliance on fossil fuels and transitioning towards renewable sources like solar energy, we 

have an opportunity to combat climate change more effectively. In order to tap into the 

immense potential for solar power, this study examines the impact of solar energy utilization 

in select government institutions on climate change and carbon emissions in Iraq. A total of 

(546) existing buildings in Iraq were evaluated for conversion to solar energy. This 

conversion might yield an average annual energy production of 62353 kw/hr and reduce 

carbon emissions by 167662 tons annually. The results of this study emphasize the potential 

for solar power to provide alternative sources of electricity while positively impacting the 

environment, economy, and overall well-being of Iraq's population. It is imperative for 

government institutions, businesses, and communities to embrace this renewable energy 

revolution and work towards a greener future together. 
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Solar energy is essential to a zero-carbon energy transition in the world. National and 

international policy focused on reducing carbon emissions and increasing electric grid 

resiliency continue to drive demand for solar (Curtis et al., 2021). Solar panels are commonly 

used for small-scale applications, such as powering homes, businesses, and other small 

facilities. Solar energy is one of the most important renewable energies on the planet because 

it is the main reason for the presence of most other energies on the one hand and its large 

quantities that can be obtained in various parts of the earth on the other hand (Tsilingiridis & 

Martinopoulos, 2004). The importance of solar energy lies because it does not cause any 

environmental problems, as it does not release any pollutants to the atmosphere and the direct 

use of solar energy, produces very little greenhouse gases, except for the modest amount of 

carbon dioxide (CO2) emissions produced in the manufacture of conversion devices(Adeeb, 

2015). Photovoltaic ( PV ) cell is the essential unit of a solar energy generation system in which 

sunlight is promptly converted to electrical energy. These cells are made of semiconducting 

materials, such as silicon, The solar panel absorbs photon energy and transforms it into 

electricity through the PV mechanism (Al-ezzi, 2022). In Iraq, focusing on renewable energy 

potential to enhance energy security, reduce greenhouse gas emissions, and foster economic 

growth is needed. The utilization of solar power not only aligns with Iraq's commitment to 

sustainable development but also offers a pathway to a more sustainable and prosperous future. 

 

2. LITERATURE REVIEW  

 

The energy requirement of 60% the world primary energy from 2002 to 2030 increases 

annually by 1.7% per year (Thu, Vo, Ko, Huh, & Park, 2021). Coal, petroleum, and natural gas 

are fossil fuels in the form of the present primary sources of energy. Statistics showed that total 

global carbon emissions are equal to the total for all previous years, with fossil fuel making up 

more than 80% of the primary energy mix for each energy sector over the past 27 years (Thu 

et al., 2021). Within the past 30 years, greenhouse gas (GHG) emissions have been increasing, 

accounting for 60% of the total GHG presently. The percentage of carbon dioxide emissions 

from coal, gas, and oil is estimated to be 44%, 20%, and 35%, respectively, together with big 

amounts of other GHG emissions, such as methane and nitrous dioxide (Thu et al., 2021) Iraq 

faces energy security challenges due to its dependence on oil and gas reserves. While Iraq 

boasts favorable sunshine duration for solar energy utilization, the country's solar energy 

projects are still in their infancy.  According to  the study area from areas of Iraq the amount of 

solar radiation reaching up to (794.7) (mW/cm2/day( in the summer in the month of June while 

annual average amount of solar radiation in Baghdad Governorate  at 561.5 (mW/cm2/day ) 

(Farej, 2021). Therefore , which of these energies and the availability of potential natural and 

human and economic cost development. As well as the most environmentally friendly, with the 

slowdown in the electricity sector in the study area in particular and Iraq in general. Make the 

first choice for alternative energy source after the crude oil in Iraq is solar energy (Alasady, 

2011). Solar power can play in providing alternative electricity options while positively 

impacting climate change mitigation efforts in Iraq. Implementing solar energy projects at 

government institutes not only helps reduce their carbon footprint but also sets a powerful 

example for other sectors and communities within Iraq. Iraq, which is totally dependent on the 

export of oil, is facing a great danger. This danger is the fluctuation of oil prices and their 
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decline in continuous fall, causing pressure on the state budget and preventing the improvement 

of services. Another great threat to the Iraqi citizen is the polluted air due to emissions resulting 

from the use of poor types of fuel, both gasoline that is full of lead compounds and diesel with 

high sulfur content (Al-waeli, Al-asadi, & Fazleena, 2017). Moreover, Iraq is the exploration 

of oil and gas and its dangerous environmental impacts (Al-aasadi, Alwaeli, & Kazem, 2015). 

Mitigate this effect, it will be important for Iraq to move forward. Iraq’s updated Nationally 

Determined Contribution (NDC) target a conditional reduction of GHG  emissions by 15 

percent by 2030, equivalent to 90 million metric tons of carbon dioxide (MMtCO2) per year. 

The main  updates to Iraq’s 2021 NDC document have been focusing on reducing the time 

frame from 2035 to 2030, and placing greater emphasis on eliminating gas flaring and on the 

displacement of high-carbon liquid fuels by natural gas, especially in power generation (World 

Bank, 2022). This paper aims to explore the impact of adopting solar energy at various 

government institutes in Iraq on climate change and carbon emissions reduction and reducing 

dependence on imported fossil fuels through domestic renewable resources such as sunlight. 

Thus, the country can enhance its energy security and improve economic resilience. 

 

3. METHODOLOGY  

 

A comprehensive assessment of 546 buildings in Iraq has uncovered significant potential for 

harnessing solar power, providing detailed simulations and cost estimates for off-grid solar 

systems that could generate substantial electricity, reduce emissions, and deliver meaningful 

carbon reduction benefits. The comprehensive assessment of 546 buildings across Iraq has 

revealed vast potential for harnessing solar power in the region. Conducted in cooperation with 

the Iraqi Ministries of Higher Education and Scientific Research, Electricity, and Environment, 

the study used advanced PVSYST7.4 modeling software to provide detailed simulations and 

cost estimates for installing off-grid solar systems on each building. The assessment examined 

the feasibility of rooftop solar panel installations, calculating projected installation costs in US 

dollars for all 546 buildings. It also estimated annual electricity generation capacity in 

megawatt-hours, anticipated annual emission reductions in tonnes, and the corresponding 

carbon reduction value in US dollars. This thorough evaluation highlights Iraq's significant 

opportunity to tap into its abundant solar resources and reduce reliance on traditional, carbon-

intensive energy sources. The comprehensive assessment of buildings in Iraq has revealed the 

vast potential for harnessing solar power in the region. The detailed simulations and cost 

estimates provided through this study highlight the feasibility and benefits of rooftop solar 

panel installations, including projected electricity generation, emission reductions, and 

associated carbon reduction value. This thorough evaluation underscores Iraq's significant 

opportunity to leverage its abundant solar resources and transition towards more sustainable, 

cost-effective energy solutions. By utilizing the data and insights from this assessment, 

policymakers and stakeholders can make informed decisions to drive the widespread adoption 

of solar power across the country, ultimately reducing reliance on traditional, carbon-intensive 

energy sources. 
 

4. RESULTS AND DISCUSSION  
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An assessment of 546 of existing government Iraqi Building was conducted as shown in 

Table1.  
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Most of these buildings were built in the last four decades. However, the availability to install 

solar panel was assessed. All the mentioned buildings have enough space especially at the roof 

which make the using of solar energy possible. Investing in solar energy infrastructure can 

stimulate economic growth in Iraq. The construction and maintenance of solar energy, as well 

as the manufacturing of solar panels and components, can create jobs and boost the local 

economy. Furthermore, solar energy reduces the need for costly fuel imports, contributing to 

long-term economic stability. Evern though, solar panels do not have the ability to store energy, 

meaning that they can only generate electricity when the sun is shining when off- grid is used, 

however, the mentioned system still beneficial especially in Iraq which has long sunshine 

duration time. By converting these buildings to utilize solar energy, an average annual output 

of 62,353 kilowatt-hours can be provided. Knowing the fact that each unit of electricity 

generated in Iraq can emit around 869g of CO2 ( IEA), thus the significant amount of clean 

electricity generation would lead to an annual emission reduction of approximately 167,662 

tons of carbon emissions. The price of each tone of carbon is approximately 60 USD. Thus, 

around 10,059,720 USD can be provided annually. 

 

5. CONCLUSION 

 

As countries worldwide strive towards achieving sustainable development goals and combating 

climate change effects effectively, Iraq stands at a crucial juncture. By promoting solar energy 
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projects and harnessing the abundant sunshine, Iraq can contribute significantly to reducing 

carbon emissions and mitigating climate change impacts. The results of this study emphasize 

the potential for solar power to provide alternative sources of electricity while positively 

impacting the environment, economy, and overall well-being of Iraq's population. It is 

imperative for government institutions, businesses, and communities to embrace this renewable 

energy revolution and work towards a greener future together. In addition to the benefits of 

solar energy, Iraq must also focus on diversifying its renewable energy portfolio to include 

wind, hydro, and biomass. These efforts would enhance energy security and reduce dependency 

on fossil fuels. The integration of energy efficiency measures and the modernization of Iraq's 

electricity grid are essential to maximize the benefits of renewable energy projects. Moreover, 

fostering international partnerships and attracting foreign investments can accelerate the 

transition to a low-carbon economy. Public awareness campaigns and educational initiatives 

are vital to ensuring community involvement and support for these green initiatives. By 

aligning its energy strategy with global trends, Iraq can set an example in the region for 

sustainable development and climate resilience. 
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