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1. Background to the Case Study
• In line with this mandate KCI-11 in Accra 2024 approved the development of an African case study on understanding the 

implications of the energy transition on African economies: focussing on economy and jobs

• The study builds from existing work by UNECA-ACF-4SightEngage which analysed the implications of the energy transition 
on African economies, from a few perspectives including, trade, economy, jobs, emissions, jobs, and finance .

• The case is aligned with the function of: …. providing a platform allowing Parties to share, in an interactive manner, 
information, experience, case studies, best practices and views, and to facilitate assessment and analysis of the impacts 
of the implementation of response measures, including the use and development of modelling tools and methodologies, 
with a view to recommending specific actions;
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2. About the Modelling Platform

https://www.nrel.gov/analysis/jedi/ 

Modelling 
Outputs: Jobs, 

Earnings, Output, 
Value Added from 
investment in an 

energy 
technology    

National 
Renewable 

Energy Laboratory 
(NREL) - Jobs and 

Economic 
Development 
Impact (JEDI) 

Model

Open-source 
Input-Output (I-O) 

Model; NREL, 
most suited for 

utility scale plant 
assessment

https://www.nrel.gov/analysis/jedi/


2. About the Modelling Platform
General limitation of I-O Models

• Assume a static relationship between sectors, even 
though technological advancement and demand can 
change

• Assume fixed production technologies, e.g., doubling 
production doubles inputs; demand driven as such not 
fully responsive to constraints e.g., lack of skilled 
labour.

• Data limitations, labour intensive and expensive 
collection of data; data expressed in monetary terms 
can be influenced by price changes, hence poor 
comparisons over time and across economies

• Assume consumption is not subject to budget 
constraints, which is not always true 

JEDI Model Specific Limitations

• Outputs show gross impacts and not net impacts of a 
renewable energy technology deployment, e.g. marginal 
changes from transitioning one technology 

• The model does not reflect other economic impacts, 
e.g., where components are manufactured using AI or 
robotics 

• Electricity cost changes are not considered in the 
analysis; multipliers are specific for a country/region

The model however remains a useful and simple 
screening and decision-making tool that can provide a 
basis for policy decisions in the energy transition



2. About the Modelling Platform

• The impact analysis is across three areas: Project 
Development and Onsite Labour Impacts; Local Revenue 
and Supply Chain Impacts; Induced Impacts

• Results are gross rather than net impacts; they are 
potential rather than realised based on different 
scenarios such Local Content Requirement

• Quantifying the employment impact of energy generation 
technologies, is normalised by calculating the ratio of 
jobs to installed capacity where,

 Index of Direct Jobs = 𝛴 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 

𝐼𝑛𝑠𝑡𝑎𝑙𝑙𝑒𝑑 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 



3. Countries in the Study

• Technologies in various countries, source of 
input, and their typical lifespan, which 
influence O&M jobs

• Equatorial Guinea dropped in the study due 
to data limitations and scale

Botswana DRC eSwatini Ghana
Utility Scale Solar 
PV

X X X X

Distributed Solar PV X
Wind X X X
Hydropower X X X
Natural Gas X
Bioenergy X X
Coal X
Geothermal X

Policy IRP of 2021 NDC by 2030 NDC by 2030 NDC by 2030

Technology Typical Lifespan Notes

Hydropower 65-100 years
Longest-lived technology: civil 
infrastructure can last indefinitely with 
maintenance

Coal 50 years (historical)
May be reduced to 20-35 years under 
climate constraints

Natural Gas 30-40+ years
Well-maintained plants can exceed 40 
years

Solar PV 30 years Standard warranty/design life
Wind 25 years Turbine design life
Bioenergy 20-30 years Varies by technology and feedstock



4. Key Findings: Construction vs O&M
Ghana - Wind Example

• There are significant differences across most 
technologies where O&M jobs about 10% of the 
construction phase. 

• The exception is Natural Gas where the O&M 
Phase generates more jobs, e.g. in the case of 
Botswana the analysis shows 30% more jobs

• In terms of value added, there are significant 
differences which are just above 30% for all LCR 
scenarios



4. Key Findings: Local Content Requirements
Botswana - Utility Scale PV Example

• A higher LCR always translate to a much higher 
figure for jobs around 30%;

• Standalone PV and Wind have the highest benefits 
from localisation of value chain at between 40 and 
50%

• Output figures always demonstrate a marginally 
higher multiplier figure between 30% and 60% LCR 
figures; 

Reflective of model limitation of fixed relationship 
between input: output for a technology in a specific 
locality 



4. Key Findings: Upfront Investment
Botswana - Coal Example

• The model results can also be used to estimate 
imported capital equipment from a specific 
technology, which can inform policy decisions,

• About 33% of initial investment is captured in 
the local market

• The required initial investment for 1,500MW for 
coal is around $200 million 

The country’s GDP is $19.4 billion as of 2024



4. Key Findings: Scale Matters

DRC vs eSwatini – Utility Scale PV

• eSwatini has 56MW planned whereas DRC has 10,000MW; whereas jobs and value added per MW are comparable; the 
investment can contribute 3 times GDP of $5billion for eSwatini, whereas it would contribute 47 times GDP of 
$70billion for the DRC



4. Key Findings: Comparative Analysis

FTE per MW at 30% LCR

• Utility Scale Solar PV delivers 1-6 FTE per MW; 

• Distributed Solar PV delivers ~2 FTE per MW; 

• Wind delivers ~3 FTE per MW; 

• Bioenergy: ~4 FTE per MW; 

• Hydropower at ~1 FTE per MW; 

• Natural Gas at ~13 FTE per MW.

Earnings per MW at 30% LCR

• Utility Scale Solar PV delivers ~$11,000 per MW; 

• Distributed Solar PV is at ~$33,000 per MW; 

• Wind delivers ~$47,000 per MW; 

• Bioenergy delivers ~$80,000 per MW; 

• Natural Gas with a potential of ~$158,000 per MW; 

• Coal delivering ~$6,300 per MW (lowest quality)



4. Key Findings: Comparative Analysis

GDP contribution Construction per MW at 30% LCR

• Bioenergy: $7.63 million per MW (Ghana, eSwatini);

•  Natural Gas: $14.8 million per MW (Botswana);

• Distributed Solar: $3.91 million per MW (Ghana);

• Wind: $3.17 million per MW (Average); 

• Utility Solar: $2.86 million per MW (Average); 

• Coal: $422,000 per MW (Botswana)

• Hydropower: $189,000 per MW (Average).

Construction local Value Addition MW at 30% LCR

• Natural Gas: $4.94 million per MW (Botswana); 

• Bioenergy: $3.27 million per MW (Average); 

• Distributed Solar: $1.39 million per MW (Ghana); 

• Wind: $1.06 million per MW (Average); 

• Utility Solar: $1.02 million per MW (Average); 

• Coal: $140,000 per MW (Botswana)

• Hydropower: $115,000 per MW (Average).



5. Conclusion: Dynamics and Considerations

Regulatory/policy pressureUpward price pressure

Reliable and efficient energy service dependent on 
available minerals and resources that support 

economic growth through job creation

Social Equity  and ensuring an energy transition 
process that would stimulate economic growth and 
expanded access to energy at affordable prices  and 

through targeted low carbon technology adoption 

Environmental sustainability through efforts to 
reduce pollution and mitigate the effects of 

climate change should not compromise 
employment and growth opportunities

1 3
Downward price pressure

2

Baseline resource are finite and not 
environmentally friendly

• Coal
• Gas
• Oil 
• Direct wood burning 

pollution

Energy transition resources are 
renewable and can drive job creation 

• Solar
• Wind
• Bioenergy
• Hydropower

CO2e impact needs to be reduced

Vision net zero by 2050

Sources: WEC; BCG; CSIR , National Development Plan, Statista



5. Conclusion: Policy Issues 
Africa is behind in the renewable technology innovation curve, with an impact on trade balance, foreign exchange 
reserves, FX denominated borrowing, currency impacts, cost of capital, sovereign debt profile; African countries lack 
the technical ecosystems required to absorb, adapt, and domestically produce sophisticated energy technologies, 
creating dependence on imported expertise and components even under ambitious LCR scenarios.

In respect of local content requirements, industrial capacity gaps pose a significant risk in local value capture from 
misalignment between LCR policy ambitions and existing industrial capacity, even though some of these economies 
are rich in critical minerals for the energy transition; these may operate at insufficient scales to justify sustained 
local manufacturing investments if seen from individual country programmes

African countries can impose technology transfer requirements as a condition for investment and/or import taxes on 
renewable energy technologies, power asymmetries in global trade limits their agency where new generation trade 
agreements tend towards zero tariffs are imposed on green technologies, which benefits incumbent manufacturing 
countries; Some international trade rules acting as barriers, such as ‘services purchased should be for 
governmental purposes and not with a view to commercial resale (Article XIII.1 of the General Agreement on Trade in 
Services); 



5. Conclusion: Policy Issues 
The financing of the transition remains a major barrier for African countries, significant capital requirements that 

exceed domestic financing capacity; option is debt-creating instruments from international financing; risk perception 
premiums; high capital costs, reduces project viability, and limits the scale of deployments that could generate the 
employment and economic benefits.

***
Local content requirement policies to increase economic multipliers have potential for a positive impact on jobs 
and economic value added; African economies need to integrate to technology value chains to mitigate import-
costs/burden, which negatively impact foreign exchange reserves, and currency variability; accelerate the 
implementation of the African Continental Free Trade Area (AfCFTA) with a view of developing critical mass for 
technology market, and driving industrialisation incl. through tax incentives

***
The energy transition in Africa has the potential to drive sustainable economic growth and job creation, address 
energy access challenges and contribute to global mitigation efforts; should be enabled by addressing structural 
deficiencies in global trade and finance.



Recommendation

Finalize the case study and consider any recommendations 

from the case study as part of the annual report discussion
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