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CONCEPT 
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The planned investment resources are equivalent to half of Kenya’s GDP (core 

investment). In fact, conservative feasibility statistics show that the project will inject 

between 2% to 3% of GDP into the economy. 

The LAPSSET Corridor Project will make a tremendous contribution into Kenya’s economic 

growth, with projections ranging between 8% and 10% of GDP. The project components 

are spread over a large part of Kenya and will open up the northern parts of the country, 

and relieve strain on the Mombasa Port. 
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KENYA  STRATEGY 

 

Bring the entire land mass traversed by the LAPSSET Corridor into active economic 

activities will provide the country with ample and multiple revenue generating activities, 

create employment and contribute to economic growth.  Solar Farms can assist that goal. 

The program will also position the country strategically as a trade and logistics hub by 

serving the lower parts of Ethiopia and South Sudan and giving access an efficient 

transport network to over 100 million people. It will also link with the Northern Corridor 

via a link from Isiolo to Nairobi and therefore help to ease business for the regional 

countries of Uganda, Rwanda, Burundi and Democratic Republic of Congo. 

President Ruto’s commitment 

President William Ruto in November 9, 2022, had arrived back from Sharm El-Sheikh, 
Egypt where he attended the 2022 United Nations Climate Change Conference (COP27). 
The President called on developed nations to invest in Africa to unlock its clean energy 
production potential citing wind power, geothermal electricity, and solar energy. 

The President signed a framework agreement for collaboration on the development of 
sustainable green industries in Kenya with an investor to produce 30 GW of green 
hydrogen in Kenya. There exists opportunities in Kenya to produce 20 GW of wind-
power, 10 GW of geothermal electricity and being at the equator, considerable amounts 
of solar energy. 

Kenya is well known for its abundant geothermal and Hydroelectricity energy. However, 
it also has huge potential for solar and wind exploitation. That’s why the government 
aims to have 600 MW of solar power generation capacity installed by 2030, up from less 
than 100 MW currently installed (South Africa’s largest solar project alone is almost 100 
MW). It is expected that this number will increase with to 5,000MW with many projects 
in the pipeline. 
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This is a Solar Farm Review – a Detailed Technical offer will follow on these Renewable 
Energy technology mitigation measures: 

 

• Solar Farms provide power to the Green hydrogen plans and could be a critical enabler 
of the global transition to sustainable energy and net zero emissions economies. 

• There is unprecedented momentum around the world to fulfil Solar and hydrogen’s 
longstanding potential as a clean energy solution. 

Solar Farms and especially Hydrogen is emerging as one of the leading options for 
storing energy from renewables with hydrogen-based fuels potentially transporting 
energy from renewables over long distances – from regions with abundant energy 
resources, to energy-hungry areas thousands of kilometers away.  

The Solar Farm and Green Hydrogen Strategy and Roadmap for Kenya has been 
developed, Hydrogen strategy by the European Union Global Technical Assistance 
Facility (GTAF) for Sustainable Energy, in close cooperation with the Delegation of the 
European Union to Kenya (EU), the Ministry of Energy and Petroleum (MoEP) for Kenya.   
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We can offer twenty 50MW solar farms totaling 1,000 MW, one for every 20 miles of 
the Lapsset Corridor or by having ten larger 300MW solar farms for SEZ’s totaling 
3,000MW.  Solar PV panel Manufacturing plants can be provided for Solar PV panels for 
each solar farm at the same price or lower than those normally imported from China.  
This lower panel cost makes it possible to build a solar farm at a cost of USD 660 to 
800,00 per MWh. 

The Renewable Electricity Energy can provide power to SEZ’s and for Green hydrogen 
production, which is defined as hydrogen produced by splitting water into hydrogen and 
oxygen using renewable electricity. 

As we have seen Kenya presents itself as highly vulnerable to climate change effects – 
this is a major problem and this problem can be resolved, mitigated, lead to sustainable 
growth, 1,000’s of jobs created and we aim to indicate just how that can be done and 
provide the funding to achieve an enhanced Solar Farm and Green Hydrogen Energy 
program for the Lapsset Corridor. 
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Fig 1.  Kenya Solar Resource 

 

Fig 2. Renewable Energy technology deployment for Lapsset Corridor 
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Solar Farms already built in Kenya 
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ENERGY TRANSITION 

 

An energy transition for the Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) 

Corridor project in Kenya would involve a shift from conventional, often fossil fuel-based 

energy sources to more sustainable and environmentally friendly alternatives. Here are 

key components that could be included in an energy transition strategy for the LAPSSET 

Corridor: 

 

Renewable Energy Integration: 

Prioritize the integration of renewable energy sources such as solar, wind, and 

hydroelectric power into the energy mix for the corridor. This can involve the 

installation of solar farms, wind turbines, and other renewable energy infrastructure to 

generate clean and sustainable power. 

 

Green Hydrogen Production: 

Explore the potential for green hydrogen production along the corridor, using 

renewable energy sources for electrolysis. Green hydrogen can be used as a clean fuel 

for transportation and industrial activities, contributing to reduced carbon emissions. 

 

Electrification of Transportation: 

Promote the electrification of transportation within the corridor, especially the Railway. 

This can involve the use of electric vehicles (EVs), electric buses, and electric rail 

transport. Establish charging infrastructure and support the adoption of electric vehicles 

to reduce reliance on conventional fossil fuel-powered transport. 
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Energy Storage Solutions: 

Implement energy storage solutions, such as battery storage systems, to store excess 

energy generated during peak times and release it during periods of high demand. This 

helps in stabilizing the energy supply and ensuring a reliable power grid. 

 

Energy Efficiency Measures: 

Implement energy efficiency measures across the corridor, including the use of energy-

efficient technologies in buildings, transportation, and industrial processes. This can 

reduce overall energy consumption and enhance the sustainability of the project. 

 

Community Engagement and Capacity Building: 

Engage local communities in the energy transition process and provide capacity-building 

initiatives. This can include training programs for local residents on renewable energy 

technologies and creating opportunities for local employment in the renewable energy 

sector. 

 

Regulatory and Policy Support: 

Develop and implement supportive policies and regulations that encourage the 

transition to clean energy within the corridor. This may involve providing incentives for 

renewable energy projects, setting emissions reduction targets, and establishing 

regulatory frameworks that support sustainable practices. 

 

International Collaboration: 

Seek international collaboration and partnerships for technical expertise, funding, and 

knowledge exchange. Engage with international organizations, governments, and 

financial institutions to leverage support for the energy transition within the LAPSSET 

Corridor. 

Research and Innovation: 

Support research and innovation in clean energy technologies. Encourage the 

development and deployment of innovative solutions that can enhance the efficiency 

and sustainability of energy infrastructure along the corridor. 

 

Monitoring and Evaluation: 

Establish mechanisms for monitoring and evaluating the progress of the energy 

transition. Regularly assess the impact of the implemented measures on energy 

efficiency, emissions reduction, and overall sustainability, and make adjustments as 

needed. 
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By incorporating these elements into an energy transition plan, the LAPSSET Corridor 

project can contribute to Kenya's sustainable development goals, reduce environmental 

impacts, and enhance the resilience and longevity of the infrastructure. 
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CLIMATE CHANGE MITIGATION 

 

Solar farms play a significant role in climate change mitigation and are aligned with 
strategies like the Lamu Port-South Sudan-Ethiopia Transport (LAPSSET) Corridor in 
several ways. Here are some benefits of solar farms in the context of climate change 
mitigation: 

Renewable Energy Generation: 

Solar farms harness sunlight to generate electricity, providing a clean and renewable 
energy source. This reduces dependence on fossil fuels, which are major contributors to 
greenhouse gas emissions responsible for climate change. 

Greenhouse Gas Emission Reduction: 

Solar energy production is associated with minimal greenhouse gas emissions compared 
to conventional fossil fuel-based power generation. The use of solar power helps 
decrease the overall carbon footprint, mitigating the impacts of climate change. 

Air and Water Quality Improvement: 

Unlike traditional power plants, solar farms do not release pollutants into the air or water 
during operation. This improves air quality and reduces water pollution, positively 
impacting the environment and public health. 

Mitigation of Climate Change Impacts: 

By reducing reliance on fossil fuels, solar farms contribute to slowing down climate 
change. This, in turn, helps mitigate the adverse impacts of climate change, such as rising 
temperatures, sea level rise, extreme weather events, and disruptions to ecosystems. 

Job Creation and Economic Development: 

The development and maintenance of solar farms create jobs, contributing to economic 
development in the regions where these projects are implemented. This aligns with 
broader sustainable development goals, including poverty reduction and increased 
employment opportunities. 
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Diversification of Energy Sources: 

Solar farms contribute to a more diversified energy mix, reducing vulnerability to energy 
supply disruptions and price fluctuations associated with fossil fuels. This enhances 
energy security and resilience, aligning with strategies focused on sustainable and reliable 
energy sources. 
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ALIGNMENT WITH LAPSSET           

Regarding the LAPSSET Corridor strategy, it is important to note that the LAPSSET 
Corridor is a regional infrastructure project in East Africa, aiming to connect the 
landlocked countries of South Sudan and Ethiopia to the Kenyan coast. While the 
primary focus of LAPSSET is on transport infrastructure (such as roads, railways, and 
pipelines), integrating renewable energy sources like solar farms along the corridor 
aligns with broader sustainable development goals and can enhance the overall 
environmental sustainability of the project.  

The use of clean energy in the corridor can contribute to reducing the environmental 
impact of transportation and other activities associated with the development of the 
corridor. Integrating sustainable practices, including renewable energy, can help ensure 
that infrastructure development is aligned with global efforts to address climate change 
and promote environmental sustainability. 
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BENEFITS SOLAR FARMS & GREEN HYDROGEN 

 

 
The implementation of solar farms in the Lamu Port-South Sudan-Ethiopia Transport 
(LAPSSET) Corridor project in Kenya can bring about numerous benefits. Here are some 
key advantages of incorporating solar farms into the corridor: 

1. Clean and Renewable Energy: Solar farms generate electricity using sunlight, a 
clean and renewable energy source. This helps reduce dependence on fossil fuels, 
contributing to a more sustainable and environmentally friendly energy mix. 

 

2. Reduced Greenhouse Gas Emissions: Solar energy is a low-emission energy 
source. By utilizing solar power in the LAPSSET Corridor, the project can 
significantly reduce greenhouse gas emissions compared to traditional fossil fuel-
based power generation, helping combat climate change. 

 

3. Energy Independence: Solar energy provides a degree of energy independence 
by harnessing a local and abundant resource—sunlight. This reduces reliance on 
imported fuels and enhances the resilience of the energy infrastructure along the 
corridor. 

 

4. Cost Savings and Long-Term Stability: While there may be initial investment 
costs, solar farms offer long-term cost savings as sunlight is free. The stable and 
predictable nature of solar power generation contributes to the stability of 
energy costs over the project's lifespan. 

 

5. Job Creation and Economic Development: The development, construction, and 
maintenance of solar farms create job opportunities. This can stimulate economic 
development in the regions along the LAPSSET Corridor, providing employment 
and fostering local skills and expertise in the renewable energy sector. 
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6. Diversification of Energy Sources: Solar farms contribute to diversifying the 
energy sources within the corridor. A diversified energy mix enhances energy 
security and reduces vulnerability to supply disruptions or price fluctuations 
associated with a single energy source. 

 

7. Scalability and Modular Design: Solar farms are scalable and can be designed in a 
modular fashion, allowing for flexibility in capacity expansion based on the 
energy demand of the corridor. This adaptability is beneficial for accommodating 
future growth and changes in energy needs. 

 

8. Reduced Transmission Losses: Locally generated solar power can reduce the 
need for long-distance transmission of electricity, minimizing energy losses 
during transportation. This improves overall energy efficiency and grid reliability. 

 

9. Environmental Conservation: Solar farms have a relatively low environmental 
impact compared to some other forms of energy generation. They do not involve 
fuel extraction, and their operation has minimal air and water pollution, 
preserving local ecosystems. 

 

10. Alignment with Sustainability Goals: Integrating solar farms aligns with global 
and national sustainability goals. Kenya has set ambitious targets for increasing 
the share of renewable energy in its energy mix, and solar power can play a 
crucial role in achieving these goals. 

 

11. Technological Innovation and Research: Implementing solar farms encourages 
technological innovation and research in the renewable energy sector. This can 
lead to advancements in solar technology and the development of more efficient 
and cost-effective solutions. 

In summary, solar farms can provide a range of economic, environmental, and social 
benefits to the LAPSSET Corridor project in Kenya, contributing to its overall 
sustainability and resilience. 
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Green hydrogen (H2) is a versatile energy carrier that can be applied to decarbonize a 
wide range of sectors. It can be used directly or in the form of its derivatives like e-
methanol, e-ammonia, or e-fuels to replace fossil fuels, coal or gas. 

 

The following is the targeted strategic objectives for Green Hydrogen in Kenya.     

PSECC Ltd propose 2,200MW of Green Hydrogen – Eight plants in total 

Only around 40% of global carbon dioxide (CO2) emissions originate from power 
generation which can be decarbonized via electrification. The other 60% of CO2 
emissions originate from industry, mobility, buildings and others. These can be 
decarbonized via sector coupling, using green hydrogen and its derivatives to make 
renewable energy available to those sectors. This is why the production of sustainable 
hydrogen is such a crucial issue and so too are Solar Farm developments. 

Green hydrogen, produced through renewable energy sources like wind or solar power, 
can offer several benefits to the LAPSSET Corridor. 

Clean Energy for Transportation: 

Green hydrogen can be used as a clean fuel for various modes of transportation within 
the LAPSSET Corridor, such as trucks, trains, and ships. This can help reduce the carbon 
footprint of transportation activities associated with the corridor, contributing to 
sustainability goals. 
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Renewable Energy Integration: 

Green hydrogen production can serve as a way to store excess energy generated from 
intermittent renewable sources like solar and wind. During periods of high renewable 
energy production, surplus electricity can be used for electrolysis to produce hydrogen, 
which can be stored and later used as a reliable energy source when renewable 
generation is low. 

Energy Storage and Grid Balancing: 

Hydrogen can be used as a form of energy storage, providing a means to store excess 
energy generated during peak times and release it when demand is high or renewable 
energy generation is low. This helps in balancing the electricity grid and ensuring a stable 
and reliable power supply along the corridor. 

Decentralized Power Generation: 

Green hydrogen production facilities can be distributed along the corridor, providing 
decentralized power generation. This can enhance energy resilience and reduce 
transmission losses associated with centralized power plants. 

Job Creation and Economic Development: 

The establishment of green hydrogen infrastructure, including production facilities and 
distribution networks, can create job opportunities and stimulate economic development 
in the regions along the LAPSSET Corridor. 

Environmental Sustainability: 

Green hydrogen production is a clean and sustainable process when powered by 
renewable energy sources. Using green hydrogen in transportation and industrial 
activities along the corridor can significantly reduce greenhouse gas emissions, 
contributing to environmental sustainability goals. 

Technology Transfer and Innovation: 

Implementing green hydrogen infrastructure within the LAPSSET Corridor can facilitate 
technology transfer and innovation. This can lead to the development of local expertise 
in renewable energy and hydrogen technologies, fostering a culture of innovation and 
sustainability. 
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International Cooperation and Funding Opportunities: 

As the global community places increasing emphasis on reducing carbon emissions, 
projects incorporating green hydrogen can attract international cooperation and funding 
support. The LAPSSET Corridor, by adopting green hydrogen technologies, may become 
eligible for financial support and partnerships focused on sustainable development. 

In summary, the adoption of green hydrogen within the LAPSSET Corridor can bring about 
environmental, economic, and technological benefits, contributing to the overall 
sustainability and resilience of the infrastructure project. 
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TIMELINE 

Table 2. 

Following is the tentative timeline of the Solar Farm program, divided into 3 phases:  

Phases  Name  Description  Time Frame 

Phase 1:   Implementation / 
Feasibility 

Strategic pathway 2024 

Phase 2:  
 

Five Solar Farms 1,500MW 2024 to 2026 

Phase 3:  Five Solar Farms 1,500MW 2026 to 2028 

 

 

 

COST 

Table 3. The details of the indicative cost are provided below (dependent upon exact 

criteria):  

 

Title 3,000MW of Solar Farms Cost (USD) MWh per year 

Phase 1. Implementation / 
Feasibility Study / EIA etc 
(approximately) 

       $300,000 
 

Phase 2. Five 300MW Solar Farms $265.5 Million Approximately  2.628 Million 

Phase 3. Five 300MW Solar Farms $265.5 Million Approximately 2.628 Million 

 

Items Cost  

PSECC Ltd coordination 
 

Coordinator  To Be Determined 

Project Manager  To Be Determined 
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REVENUE 

Table 4. PSECC Ltd calculations (to be confirmed once plant is operational and O&M 

considered) – indicative. 

Items Revenue (USD) 

Annual generation of electricity from 3,000MW of solar 
farms will generate 5,256,000MWh and electricity sold at 
$0.05KWh 

$262.80 Million 

  Government 35% share of revenue per year $91.98   Million 

   

Total Government revenue share over 20 years 
 

 

$11.839 Billion 
 

Loan repayments will then have to be made. 

 

The annual generation of electricity from a solar farm depends on various factors, 

including the solar farm's capacity factor, which represents the actual electricity output 

as a percentage of its maximum potential output. Additionally, solar irradiance, which is 

the amount of sunlight the area receives, plays a crucial role. 

Assuming a conservative capacity factor of 20%, which is typical for utility-scale solar 

farms, we can estimate the annual electricity generation using the formula: 

Annual Electricity Generation (in MWh)=Capacity (in MW)×Capacity Factor×Hours in a Y

earAnnual Electricity Generation (in MWh)=Capacity (in MW)×Capacity Factor×Hours in 

a Year 

Let's calculate it for a 3000 MW solar farm: 

Annual Electricity Generation=3000 MW×0.20×8760 hours/yearAnnual Electricity Gener

ation=3000MW×0.20×8760hours/year 

Annual Electricity Generation=5,256,000 MWhAnnual Electricity Generation=5,256,000

MWh 

So, a 3000 MW solar farm with a 20% capacity factor could generate approximately 

5,256,000 megawatt-hours (MWh) of electricity annually. Keep in mind that this is a 

simplified estimate, and actual generation may vary based on specific local conditions, 

technology efficiency, and other factors. 
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CARBON DIOXIDE SAVINGS  

Estimate the carbon dioxide (CO2) savings from a green hydrogen plant generating 

221,440 MWh a year, we need to consider the emissions associated with conventional 

electricity generation and compare it to the emissions from the green hydrogen plant. 

Emissions from Conventional Electricity: 

The emissions depend on the energy mix of the region. If we assume a generic value, 

let's say 0.5 kg CO2 per kWh, then the emissions from conventional electricity would be: 

Emissionsconventional=221,440MWh/year×0.5kg CO2/kWh 

Emissions from Green Hydrogen Plant: 

Green hydrogen is considered a clean energy source during operation. However, 

emissions might occur during the manufacturing of the electrolyzer, construction, and 

other lifecycle stages. If we assume a conservative estimate for the emissions associated 

with green hydrogen production (including the manufacturing of the electrolyzer), let's 

say 2 kg CO2 per kg of hydrogen produced, then the emissions from the green hydrogen 

plant would be: 

1. Emissions Factor 

Emissionsgreen hydrogen=(Electricity Consumptionhydrogen production×Hydrogen Yiel

d)×2 kg CO2/kg hydrogenEmissionsgreen hydrogen

=(Electricity Consumptionhydrogen production×Hydrogen Yield)×2kg CO2/kg hydrogen 

Now, let's calculate the net CO2 savings: 

Net CO2 Savings=Emissionsconventional−Emissionsgreen hydrogen Net 

CO2 Savings=Emissionsconventional−Emissionsgreen hydrogen 

Net CO2 Savings=(221,440 MWh/year×0.5 kg CO2/kWh)−(Electricity Consumptionhydrog

en production×Hydrogen Yield×2 kg CO2/kg hydrogen)Net CO2 Savings=(221,440MWh/y

ear×0.5kg CO2/kWh)−(Electricity Consumptionhydrogen production

×Hydrogen Yield×2kg CO2/kg hydrogen) 

The actual electricity consumption for hydrogen production and hydrogen yield would 

depend on the efficiency of the electrolyzer and other factors specific to the green 

hydrogen plant. 

Please note that these calculations involve some assumptions and estimations, and the 

actual emissions can vary based on the specific conditions and technologies used in the 
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green hydrogen plant. It's recommended to obtain more precise data for the particular 

plant in question for a more accurate assessment of CO2 savings. 

Proposed Energy projects for Lapsset & Kenya 

To estimate the carbon dioxide (CO2) savings from different solar farm capacities in the 

LAPSSET Corridor in Kenya, we need to make some assumptions about the capacity 

factor of the solar farms and the carbon intensity of the electricity generation they 

displace.  The capacity factor represents the actual output of the solar farm compared 

to its maximum potential output. Let's assume a capacity factor of 20%, which is a 

conservative estimate for solar farms. 
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In General, Global Assumptions: 

• Capacity factor: 20% 

• Carbon intensity of displaced electricity: Assume a mix of fossil fuel-based sources with 

an average emissions factor of 0.4 kg CO2/kWh (this is a general estimate and may vary). 

Now, we can calculate the annual CO2 savings for each solar farm capacity: 

1. 50 MW Solar Farm: 

Annual CO2 savings=Capacity×Capacity factor×Hours in a year×Carbon intensity 

Annual CO2 savings=Capacity×Capacity factor×Hours in a year×Carbon intensity 

Annual CO2 savings=50 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=50MW×0.20×8760hours/year×0.4kg CO2/kWh 

2. 300 MW Solar Farm: 

Annual CO2 savings=300 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=300MW×0.20×8760hours/year×0.4kg CO2/kWh 

3. 3000 MW Solar Farm: 

Annual CO2 savings=3000 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=3000MW×0.20×8760hours/year×0.4kg CO2/kWh 

Now, let's calculate the values: 

1. 50 MW Solar Farm: Annual CO2 savings=50 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=50MW×0.20×8760hours/year×0.4kg CO2/kWh 

Annual CO2 savings=70,080 tonnes of CO2 Annual CO2 savings=70,080 tonnes of CO2 

2. 300 MW Solar Farm: 

Annual CO2 savings=300 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=300MW×0.20×8760hours/year×0.4kg CO2/kWh 

Annual CO2 savings=420,480 tonnes of CO2 Annual CO2 savings=420,480 tonnes of CO2 

3. 3000 MW Solar Farm: 

Annual CO2 savings=3000 MW×0.20×8760 hours/year×0.4 kg CO2/kWh 

Annual CO2 savings=3000MW×0.20×8760hours/year×0.4kg CO2/kWh 

Annual CO2 savings=4,204,800 tonnes of CO2 Annual CO2 savings=4,204,800 

tonnes of CO2 

These are rough estimates, and the actual CO2 savings will depend on specific factors like the 

actual capacity factor, solar irradiance in the region, and the carbon intensity of the displaced 

electricity.  A further details Feasibility study will be undertaken, first in Isiolo. 
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CONTACT US 

You can contact us with any of the following ways: 

Phone: +44 (0) 2392 471860 

Mbl:     +44 (0) 7510 977203 

E-mail: alan@psecc.co.uk 

Website: www.psecc.co.uk 

 

http://www.psecc.co.uk/

