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Mandate description 
 
This work is an output implemented in accordance with activity 12 of the workplan of the 
forum on the impact of the implementation of response measures and its Katowice 
Committee of Experts on the Impacts of the Implementation of Response Measures.1 
 
Activity 12: Develop a case study in each of the five United Nations regions in accordance 
with activity 7 of the workplan 

 
 

 

 

 

 

 

 

 

 

 

  

 
1 This output is part of the activities arising from the outcomes of the midterm review of the workplan of the 
forum on the impact of the implementation of response measures and its Katowice Committee of Experts on 
the Impacts of the Implementation of Response Measures, contained in annex II of decisions 4/CP.25, 
4/CP.15 and 4/CMA.2. 
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Abbreviations and Acronyms  
 
A 
ACF - African Climate Foundation 
 
AfCFTA - African Continental Free Trade Agreement 
 
C 
CMA - Conference of Parties serving as the meeting 
of Parties to the Paris Agreement 
 
COP - Conference of Parties 
 
D 
DRC - Democratic Republic of Congo 
 
F 
FTE - Full-Time Equivalent 
 
G 
GDP - Gross Domestic Product 
 
GHG - Greenhouse Gas 
 
I 
IEA - International Energy Agency 
 
IO - Input-Output 
 
IRP - Integrated Resource Plan 
 
J 
JEDI - Jobs and Economic Development Impact 
 
K 
KCI - Katowice Committee of Experts on the 
Impacts of the Implementation of Response 
Measures 
 
L 
LCR - Local Content Requirement 
 
N 
NDC - Nationally Determined Contributions 
 
NREL - National Renewable Energy Laboratory, 
now called the National Laboratory of the Rockies 
 
 
 
 

O 
O&M - Operations and Maintenance 
 
P 
PV - Photovoltaic 
 
S 
SAPP - Southern African Power Pool 
 
SDG - Sustainable Development Goals 
 
T 
TWh - Terawatt Hours 
 
U 
UNECA - United Nations Economic Commission 
for Africa 
 
UNFCCC - United Nations Framework Convention 
on Climate Change 
 
USD - United States Dollar 
 
W 
WTO - World Trade Organization 
 
WACC – Weighted Average Cost of Capital 
Z 
ZAR - South African Rand 
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Chapter 1: Introduction 

 
1.1 Background and Motivation 
 
The Conference of the Parties serving as the meeting of the Parties to the Paris Agreement 
established the KCI through decision 7/CMA.1 to assist the forum in implementing its work 
programme (UNFCCC, 2018). Building on this foundation, the Conference of the Parties at 
its twenty-eighth session adopted updated functions, work programme, and modalities for 
the forum and its KCI through decisions 13/CP.28, 4/CMP.18 and 19/CMA.5 (UNFCCC, 
2023). 
 
Annex 1, paragraph 1(a) of these decisions mandates the KCI to “provide 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” (UNFCCC, 2023). 
This case study is further undertaken in fulfilment of activities identified following the 
midterm review, where the KCI is mandated to develop case studies in all five of the UN 
regions before the sixty-third sessions of the subsidiary bodies (UNFCCC, 2023). 
 

1.2 African Context and Development Imperatives 
 
The Paris Agreement serves as a key instrument driving the transition to low greenhouse gas 
emissions and climate-resilient development pathways globally (UNFCCC, 2015). For 
African countries, this transition presents both opportunities and challenges that must be 
carefully analysed to ensure just and equitable outcomes, particularly regarding measures 
African countries must take, and measures taken by other countries that impact African 
economies. 
 
As of 2023, 54 African countries have submitted NDCs, with 40 including quantified targets 
for emission reductions or avoided emissions (UNFCCC, 2023). However, the 
comprehensive socioeconomic implications of these transition commitments on African 
economies remain inadequately understood, particularly regarding employment 
generation, GDP impacts and the role of LCRs in maximizing domestic benefits. This case 
study not only provides information on such dynamics for African countries, but also 
showcases a tool that could inform policy decisions for reducing greenhouse gas emissions. 
 
The analysis builds upon previous research by the United Nations Economic Commission 
for Africa (UNECA), the African Climate Foundation (ACF), and 4SightEngage, which 
examined the implications of the energy transition on African economies from multiple 
perspectives including trade, economic development, employment creation, emission 
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reductions and finance mobilization (Ngwadla et al., 2024). This case study extends this 
work by providing detailed quantitative analysis of specific energy technologies contained 
in selected African country’s NDCs or their Integrated Resource Plans, and their potential 
for local value creation, with some key policy considerations. 
 
The imperative for this research stems from Africa’s unique development context. The 
continent lags significantly in key development metrics, including GDP per capita, faces 
substantial unemployment challenges, particularly among youth, and has limited 
manufacturing capacity owing to colonial legacy and structural impediments within the 
global economic architecture that confine African economies primarily to raw material 
export roles (African Development Bank, 2022). Additionally, limited access to modern 
electricity services, crucial for industrial development and broader socioeconomic 
advancement, constrains progress towards achieving the Sustainable Development Goals. 

Chapter 2: Approach to the Study 

 
2.1 Economic and Energy Context 
 
Africa’s electricity demand is projected to increase by approximately 75%, from 680 TWh in 
2020 to 1,180 TWh by 2030, driven by population growth and economic development 
aspirations (IEA, 2022). This growing domestic energy demand presents an opportunity to 
transition away from the excessive exportation of raw materials and importation of value-
added products and to build domestic capacity and employment through strategic energy 
sector investments. Africa, as an integral part of the global economy, must carefully assess 
both the opportunities and constraints associated with the energy transition. A 
comprehensive understanding of these dynamics is essential for informed decision-making 
and benefiting from sustainable development. 
 
The imperative for a just energy transition in Africa must be understood within the context of 
historical responsibility and contemporary global inequities. It is important for the 
international community to recognize the historical and structural factors within the global 
economic system that have influenced African economic development and contributed to 
the continent’s focus on primary commodity exports. Given Africa’s minimal contribution to 
historical greenhouse gas emissions while bearing disproportionate climate impacts, the 
energy transition should not impose additional costs on African countries but rather 
represent an opportunity for supported development and economic transformation. 
 
African NDCs are predominantly focused on avoided emissions rather than absolute 
reductions from current levels, reflecting the continent’s low historical contribution to 
global emissions while highlighting the potential for substantial socioeconomic co-benefits 
that can be enabled through appropriate global climate policy support and international 
cooperation (Climate Action Tracker, 2023). This approach recognizes that Africa’s 
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development trajectory should not be constrained by emission limitations designed for 
countries with vastly different development histories and socioeconomic profiles. 
 
2.2 Country Selection and Representativeness  
 
Five African countries2 were selected to ensure representation of predominant energy 
technologies and the former comprehensively demonstrate renewable energy potential 
across the continent. The technologies modelled for each country are shown in table 1, 
including the policies based on which the analysis was undertaken. With the exception of 
Botswana, for which the analysis is based on the country’s 2021 IRP, the analysis for the 
countries is based on their NDC with a 2030 target. 
 
Table 1: Technologies Modelled for Each Country 

 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 
 
Botswana: This upper-middle-income country with a population of approximately 2.5 
million and a GDP per capita of $7,695 (2024) (World Bank, 2024a) represents mineral-
dependent African economies. The economy is heavily reliant on diamond mining, which 
accounts for over 90% of exports, while agriculture contributes less than 2% to GDP (World 
Bank, 2024a). Botswana’s energy mix is characterized by 48% domestic electricity 
generation, primarily from coal-fired power plants, with 52% imported from the Southern 
African Power Pool, resulting in an overall electricity access rate of 60% nationally (77% of 
urban population and 37% of rural population) (Africa Energy Portal, 2024). The country aims 
to generate 15% of its energy from renewable resources by 2030, presenting opportunities 
for coal-to-renewable transition pathways. 
 
DRC: As one of Africa’s largest countries by land area with a population of approximately 
108 million and a GDP per capita of $731 (World Bank,2024b), the DRC represents mineral-
rich African economies with critical transition minerals including copper, cobalt and lithium 
(World Bank, 2024b; African Development Bank, 2024). Despite the country possessing an 
estimated 100,000 MW of hydroelectric potential, only 19% of the population has access to 
electricity (41% in urban areas and 1% in rural areas), with 96% of current generation from 
hydropower primarily via the Inga I and II dams (United States Department of Commerce, 
2024). The economy is dominated by mining and agriculture, with significant potential for 

 
2 Equatorial Guinea, albeit part of the initial analysis, is not part of the final analysis owing to data and scale 
limitations. 
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large-scale renewable energy development to support both domestic electrification and 
regional power exportation. 
 
Eswatini: This small, landlocked kingdom with a population of 1.2 million and a GDP per 
capita of $4,089 (2024) represents smaller African economies with mixed agricultural and 
manufacturing bases (World Bank, 2024c). Services account for over 50% of GDP, while 
manufacturing contributes approximately 38%, with agriculture providing livelihoods for 
most of the rural population. The country has achieved 86% electricity access but imports 
up to 90% of its electricity from South Africa, highlighting energy security vulnerabilities 
(World Bank, 2024c). Eswatini’s energy profile offers insights into biomass utilization, energy 
import dependence and opportunities for small-scale renewable deployment. 
 
Ghana: As West Africa’s second-largest economy with a population of 34.4 million and a 
GDP per capita of $2,406 (2024), Ghana represents more diversified middle-income African 
countries (World Bank, 2024d). The economy shows balanced contributions from services, 
industry and agriculture, with ongoing industrialization efforts. Ghana’s energy mix 
comprises 69% conventional sources (primarily natural gas), 29% hydropower and 2% other 
renewables, with an 84% electricity access rate (Energy Commission of Ghana, 2023; IEA, 
2024). The country has a renewable energy target of 10% by 2030 and demonstrates a more 
complex energy transition pathway involving gas as a transition fuel, renewable integration 
and regional power trade. 
 
2.3 Scenario Development and LCRs 
 
This study applies the JEDI model to reflect LCR scenarios where assumptions are made on 
local project spending, which are adjusted to reflect the portion of total spending that is 
captured locally in electricity generation investments. The parameters considered in the 
localization include costs, expenditures, financing parameters and local shares of 
spending. The analysis considers two primary LCR scenarios: 
 

1. Base Case (30% LCR): Assumes moderate LCRs reflecting current typical 
implementation levels across African energy projects; 

2. Enhanced Scenario (60% LCR): Simulates ambitious but achievable local content 
targets for most technologies, with specific adaptations for hydropower and 
geothermal projects reflecting their unique supply chain characteristics. 

 
Energy technology deployment projections are based on targets specified in national energy 
plans and NDC commitments, ensuring policy relevance and realistic scale assumptions. 
For each scenario, for which the impacts from the modelling outputs are presented, it is 
important to note that the impacts are ‘potential’ rather than ‘realized’ owing to the dynamic 
nature of the real-world economy and the countries’ ability to realize the LCRs. The lifespan 
of the various technologies is important for interpreting O&M impacts, with the typical 
lifespan durations presented in table 2. 
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Table 2: Typical Lifespan of Different Energy Technologies 

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 design life 
Wind 25 years Turbine design life 
Bioenergy 20–30 years Varies by technology and feedstock 

Chapter 3: Methodology 

 
3.1 The JEDI Modelling Framework 
 
The analysis employs the JEDI model developed by NREL3. According to Goldberg and 
Milligan (2004), the JEDI model is a user-friendly tool that evaluates the economic impacts 
of constructing and operating power generation facilities. The model can analyse impacts 
across multiple energy technologies, including wind, solar PV, biofuels, concentrating solar 
power, geothermal, marine and hydrokinetic power, coal and natural gas. 
 
The JEDI model operates as an IO model based on simultaneous equations measuring 
sectoral linkages within an economy, producing the Leontief inverse matrix that captures 
economic multiplier effects (Allan et al., 2020). The model utilizes national and regional 
economic IO data to provide a comprehensive view of economic transactions within a 
defined geographical area over a specified time frame, typically one year. 
 
The JEDI model generates cumulative outputs across four primary dimensions: employment 
(jobs), earnings (wages and salaries), economic output (value of production) and GDP 
impacts. These are disaggregated across three impact categories as shown in table 3Table 

3. 
 
Table 3: Model Outputs 
Construction  Operations  

Direct jobs Direct 
earnings 

Direct 
economic 
output 

Direct GDP Direct jobs Direct 
earnings 

Direct 
economic 
output 

Direct GDP 

Indirect 
jobs 

Indirect 
earnings 

Indirect 
economic 
output 

Indirect 
GDP 

Indirect 
jobs 

Indirect 
earnings 

Indirect 
economic 
output 

Indirect 
GDP 

 
3 See NREL web page on the JEDI Model https://www.nrel.gov/analysis/jedi/ now reffered to as the National 
Laboratory of the Rockies 
 

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


 10 

Induced 
Jobs 

Induced 
earnings 

Induced 
economic 
output 

Induced 
GDP 

Induced 
Jobs 

Induced 
earnings 

Induced 
economic 
output 

Induced 
GDP 

Total one-off contribution Annual ongoing contribution 
 
The model outputs include direct impacts (employment and economic activity directly 
associated with project construction and operation), indirect impacts (economic activity in 
supporting industries and supply chains) and induced impacts (economic activity 
generated through spending wages earned from direct and indirect employment). 
Additionally, impacts are separated into the construction phase (typically 1–3 years) and 
the operations and maintenance phase (spanning the project lifetime of 20–30 years), 
providing insights into short-term economic stimuli and long-term sustainable employment 
creation. 
 
3.2 Model Application and Validation 
 
Since its launch in 2004, the JEDI model has been deployed by numerous scholars to 
quantify the impact of renewable energy deployment on employment and the economy 
(Barbose et al., 2016; Brown et al., 2020; Faturay et al., 2020; Füllemann et al., 2019; 
Jacobson et al., 2020; Jenniches, 2018; Milani et al., 2020; Woo et al., 2020), establishing its 
credibility as a robust analytical tool for assessing the impact of the energy transition. 
 
The model has been implemented across a range of countries, including those classified as 
least developed, developing and developed (Loomis et al., 2016; Semelane et al., 2021a). 
This wide application underscores the model’s suitability for diverse contexts, such as those 
found in Africa (Loomis et al., 2016; Semelane et al., 2021). Notably, the JEDI model has 
been employed to evaluate the economic impacts of electricity investments in countries 
such as the United States of America, the Republic of Korea, India and South Africa’s 
renewable energy procurement, illustrating that renewable initiatives have the potential to 
match the direct and indirect jobs provided by the coal sector, while also advancing local 
content development (Kumar, 2015; Loomis et al., 2016; Semelane et al., 2021; Woo et al., 
2020). 
 
3.3 Model Limitations 
 
As with all IO models, the JEDI model has several inherent limitations that must be 
acknowledged. The model assumes static relationships between economic sectors despite 
ongoing technological advancement and changing demand patterns (Miller and Blair, 2009). 
It also assumes fixed production technologies where doubling production requires doubling 
inputs and operates on demand-driven assumptions that may not fully account for supply 
constraints such as skilled labour shortages (Lenzen, 2001). 
 
Data limitations present additional challenges, as IO data collection is labour-intensive and 
expensive, with model monetary parameters potentially influenced by price changes 
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affecting temporal and cross-country comparisons. The model assumes consumption 
patterns are not subject to budget constraints- an assumption that may not reflect real-
world conditions (NREL, 2020). 
 
Importantly, the JEDI model results represent gross rather than net economic impacts, and 
do not account for potential displacement effects in other sectors. The model also cannot 
capture various real-world economic dynamics such as automation in component 
manufacturing through artificial intelligence and robotics, nor does it account for exchange 
rate volatility or electricity cost fluctuations over project lifetimes. 
 
Beyond individual technology assessments, the analysis conducts comparative impact 
evaluation across different energy technologies to inform strategic policy decisions. This 
comparative approach examines the relative employment generation potential, economic 
multiplier effects and local value creation capabilities of solar PV, wind, hydropower, 
geothermal and natural gas technologies under varying local content scenarios. Such cross-
technology comparison enables policymakers to identify which energy pathways offer 
optimal socioeconomic benefits for specific country contexts and development priorities. 
The quantification of impact on employment follows established methodologies 
normalizing jobs created by calculating the ratio of jobs to technology installed capacity, 
providing standardized metrics for cross-technology and cross-country comparison (Aldieri 
et al., 2020). 
 
Detailed assumptions for the analysis, including technology-specific parameters, cost 
structures and local content potential assessments, are provided in annex A, and the 
analysis results in annexes B-E. Following the initial impact analysis submitted to KCI - 13, 
an additional modelling study analysing the Weighted Average Costs of Capital (WACC) for 
the selected African countries was undertaken to mitigate monetary parameters limitation 
of the model, and is attached as annex F. 
 

Chapter 4: Study Results  

 
This chapter presents the JEDI model results for employment generation potential and GDP 
contributions to demonstrate broader economic impacts across the four selected African 
countries under different Local Content Requirementss (LCR) scenarios. The analysis 
examines the impacts on employment and GDP of various energy technologies during both 
the construction phase and Operation and Maintanance (O&M) phase, providing insights 
into jobs generated per technology and the quality of the jobs where the earnings are used 
as a proxy for job quality. The analysis further examines the economic contributions of 
various energy technologies during both the construction phase and O&M phase, providing 
insights into economic multiplier effects, value-addition potential and macroeconomic 
implications for sustainable development. 
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4.1 Botswana 
 
I. Jobs Analysis 
 
Botswana’s labour market context provides important background for interpreting the 
impact of the energy technologies on employment. According to the World Bank (2024a), the 
country has a labor force participation rate of 73.8% and an unemployment rate of 19.1% 
among adults aged 25 or over. These figures indicate considerable employment challenges 
that could be alleviated through investments in the energy transition. As a mining-based 
economy, the nation possesses substantial potential for such a transition. The envisaged 
energy mix as contained in the country’s IRP 2021 is attached as annex B 1,Error! Reference 
source not found. and the results of the analysis are presented inError! Reference source 
not found., with the analysis based on the implementation of the IRP. 
 
The normalized figures per MW for Botswana are presented in table 4 to enable the results 
to be compared across the technologies irrespective of the size of the planned construction 
work contained in the IRP. 
 
Table 4: Normalized Metrics per MW 

 

 
Utility-Scale Solar PV: The IRP provides for utility-scale solar PV of 1,300 MW by 2030. In 
the 30% LCR scenario, the construction phase has the potential to create a total of 17,694 
FTEs, of which 6,885 are direct jobs generating $97.7 million in earnings, whereas in the 60% 
LCR scenario, it has the potential to create a total of 29,066 FTEs, of which 10,750 are direct 
jobs generating $1.8 billion. The O&M phase at a 30% LCR, however, has the potential to 
create 531 FTEs annually, of which 98 are direct jobs generating $5.6 million in annual 
earnings. 
 
Coal-Fired Power: The IRP provides for the retirement of one coal-fired power station and 
investment in a new 1,500 MW coal-fired power plant by 2030. In the 30% LCR scenario, the 
construction phase has the potential to create a total of 7,715 FTEs, of which 2,391 are direct 
jobs generating $273.8 million in earnings, whereas in the 60% LCR scenario, it has the 
potential to create a total of 9,731 FTEs, of which 3,026 are direct jobs generating $337.6 
million in earnings. The O&M phase at a 30% LCR, however, has the potential to create 242 
FTEs annually, of which 74 are direct jobs generating $24 million in annual earnings. 
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Natural Gas: The IRP provides for the installation of 60 MW of utility-scale natural gas 
facilities between 2025 and 2030. In the 30% LCR scenario, the construction phase has the 
potential to create a total of 3,359 FTEs, of which 182 are direct jobs generating $160 million 
in earnings, whereas in the 60% LCR scenario, it has the potential to create a total of 3,975 
FTEs, of which 237 are direct jobs generating $200 million in earnings. The O&M phase at a 
30% LCR, however, has the potential to create 24 FTEs annually, of which 3 are direct jobs 
generating $4.8 million in annual earnings. 
 
Wind Power: The IRP provides for the installation of 200 MW of wind power over a four-year 
period from 2027 to 2030. In the 30% LCR scenario, the construction phase has the potential 
to create a total of 3,369 FTEs, of which 1,017 are direct jobs generating $274 million in 
earnings. Whereas in the 60% LCR scenario, it has the potential to create a total of 4,453 
FTEs, of which 1,369 are direct jobs generating $379 million in earnings. The O&M phase at a 
30% LCR, however, has the potential to create 242 FTEs annually, of which 74 are direct jobs 
generating $24 million in annual earnings. 
 
Key Findings for Botswana: Utility-scale solar PV has the potential to create the highest 
number of construction jobs per MW, but with the lowest earnings per MW, indicative of 
lower job quality. Natural gas and wind technologies show superior earnings potential, 
suggesting higher-skilled employment opportunities that warrant focused policy attention 
on technical capacity development and technology transfer, particularly for O&M phases. 
 
Utility-scale solar PV leads the way in job creation in absolute terms during the construction 
phase, creating a total of 17,694 jobs at a 30% LCR, followed by coal at 7,715. However, 
when normalized per MW, natural gas has the potential for most jobs at 56FTE/MW with wind 
doing marginaly better than utility-scale solar PV at 17 FTE/MW and 14 FTE/MW. Coal 
perfoms the worst at 5 FTE/MW. Despite smaller deployment scales, natural gas show the 
highest per-MW employment generation rates. 
 
A critical divergence emerges in job quality metrics. While PVu creates the highest number 
of construction jobs, it only generates $222,159 in earnings per MW, which is significantly 
lower than natural gas at $9.5 million and wind power at $5.1 million. This disparity suggests 
that utility-scale solar PV creates lower-skilled, lower-wage positions, whereas natural gas 
and wind power create higher-value employment opportunities. 
 
The O&M phase reveals wind power as the superior long-term employer, generating 1FTE per 
MW annually compared with all other technologies with a neglible contribution per MW. 
Wind power also provides the highest annual earnings per MW ($393,250), followed by 
natural gas ($262,167) with utility-scale solar PV providing the lowest earnings per MW. This 
suggests that for Botswana’s transition from dependency on coal, utility-scale solar PV 
could serve as an effective technology in providing immediate employment benefits, whilst 
wind and natural gas provide sustained long-term job creation and earnings. 
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Given Botswana’s mining-dependent economy and high unemployment rates, the results 
suggest a diversified approach combining utility-scale solar PV for immediate large-scale 
job creation during construction, natural gas for sustained high-quality employment and 
wind for balanced medium-term benefits. 
 
II. GDP Analysis 
 
Botswana’s economic baseline provides important context for interpreting the impact of the 
energy technologies on GDP. With a total GDP of $19.4 billion and GDP per capita of $7,695, 
the country represents an upper-middle-income economy with significant potential for 
benefitting from the diversification of the energy sector. The country’s major export earnings 
are from diamonds, constituting over 90% (World Bank, 2024a). 
 
Utility-Scale Solar PV: During the construction phase, the planned installation of 1,300 MW 
of utility-scale solar PV by 2030 has the potential to contribute a total of $1.6 billion to GDP 
in the 30% LCR scenario and a total of $29.9 billion to GDP in the 60% LCR scenario. During 
the O&M phase, there is the potential to add $33.4 million to GDP annually at a 30% LCR. In 
the 30% LCR scenario, the potential total local value added to GDP during the construction 
phase is $551 million, while the O&M phase has the potential to create $11.3 million of local 
value added annually in the same scenario. 
 
Coal-Fired Power: During the construction phase, the planned investment in a 1,500 MW 
coal-fired power plant by 2030 has the potential to contribute a total of $5.8 billion to GDP 
in the 30% LCR scenario and a total of $7.2 billion to GDP in the 60% LCR scenario. During 
the O&M phase, there is the potential to add $446.1 million to GDP annually at a 30% LCR. 
In the 30% LCR scenario, the potential total local value added during the construction phase 
is almost $478.1 million, while the O&M phase has the potential to create $157.4 million of 
local value added annually in the same scenario. 
 
Natural Gas: During the construction phase, the planned investment in 60 MW of natural 
gas power generation has the potential to contribute a total of $3.2 billion to GDP in the 30% 
LCR scenario and a total of $4.0 billion to GDP in the 60% LCR scenario. During the O&M 
phase, there is the potential to add $89.2 million to GDP annually at a 30% LCR. In the 30% 
LCR scenario, the potential total local value added during the construction phase is $1.1 
billion, while the O&M phase has the potential to create $31.5 million of local value added 
annually in the same scenario. 
 
Wind Power: During the construction phase, the deployment of 200 MW of wind power 
planned for 2027 - 2030 has the potential to contribute a total of $5.8 billion to GDP in the 
30% LCR scenario and a total of $7.7 billion to GDP in the 60% LCR scenario. During the 
O&M phase, there is the potential to add $446.1 million to GDP annually at a 30% LCR. In 
the 30% LCR scenario, the potential total local value added during the construction phase 
is almost $2 billion, while the O&M phase has the potential to create $157.4 million of local 
value added annually in the same scenario. 
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Key Findings for Botswana: In terms of the efficiency of the contributions to GDP during 
construction, gas is the dominant contributor to GDP, generating $53,3 million per MW at a 
30% LCR followed by wind ($29.2 million per MW), coal ($3.9 million per MW) and last being 
PVu ($1.2 million per MW). The substantially higher contribution from natural gas reflects its 
capital-intensive nature and use of more complex technology. Natural gas demonstrate 
exceptional potential for local value addition during construction, generating $17.8 million 
in local value added per MW at 30% LCR, significantly higher than wind ($9.9 million per MW) 
coal ($1,3 million per MW), lastly PVu ($8,696 per MW). This suggests that natural gas 
followed by wind would be more effective at retaining economic benefits within the domestic 
economy, provided that LCRs are met. 
 
The combined implementation of the IRP could contribute $16.4 billion (30% LCR) to almost 
$49 billion (60% LCR) to Botswana’s GDP over the 10-year IRP build period from 2021 to 
2030. At a 60% LCR, this represents approximately 250% the GDP of Botswana’s GDP of 
$19.4 billion as of 2024 (World Bank, 2024a) during the construction phase and translates 
to an average 25% annual growth in GDP over a 10-year period. This would constitute a 
transformational economic impact, whilst providing necessary energy to support industrial 
development, as such further benefits for the economy.  
 
A combination of natural gas and wind power could prove an essesntial energy mix where 
natural gas serves a strategic role in grid stability and industrial development, whilst utility-
scale solar PV can deliver immediate impact on job creation. 
 
4.2 Democratic Republic of the Congo 
 
I. Jobs Analysis 
 
With an 82.9% labour force participation rate and a 3.6% unemployment rate for adults aged 
25 or over(WorldBank, 2024b), the DRC presents substantial opportunities for large-scale 
employment generation through the development of energy infrastructure. The huge 
potential of hydropower and other renewable energy technologies can unlock economic 
opportunities, not only in the DRC but across Africa. The country’s 2021 NDC, which forms 
the basis of this analysis, is attached as Error! Reference source not found.Error! Reference 
source not found. and the results of the analysis are presented inError! Reference source 
not found.. The normalized figures per MW for the DRC are presented in table 5 to enable 
the results to be compared across the technologies irrespective of the size of the planned 
construction work. 



 16 

 
Table 5: Normalized Metrics per MW 

 

Hydropower: The NDC provides for the installation of 1,000 MW of hydropower by 2030 
despite there being a potential to install up to 100,000 MW. The construction phase has the 
potential to create a total of 23,949 FTEs, of which 14,668 are direct jobs generating $934 
million in earnings. The O&M phase has the potential to create 515 FTEs annually, of which 
116 are direct jobs generating almost $8.2 million in annual earnings. It is important to note 
that no LCR scenarios are applied for this technology. 
 
Wind Power: The NDC envisages the addition of 10,000 MW of wind power by 2030. In the 
30% LCR scenario, the construction phase has the potential to create a total of 256,677 
FTEs, of which 77,446 are direct jobs generating $20.9 billion in earnings, whereas in the 60% 
LCR scenario, it has the potential to create a total of 339,294 FTEs, of which 104,331 are 
direct jobs generating $28.9 billion in earnings. The O&M phase in the 30% LCR scenario has 
the potential to create 17,480 FTEs, of which 5,378 are direct jobs generating $1.7 billion in 
annual earnings. 
 
Utility-Scale Solar PV: The NDC provides for the installation of 10,000 MW of utility-scale 
solar PV by 2030. In the 30% LCR scenario, the construction phase has the potential to 
create a total of 697,117 FTEs, of which 210,429 are direct jobs generating $64.3 billion in 
earnings, whereas in the 60% LCR scenario, it has the potential to create a total of 823,550 
FTEs, of which 252,463 are direct jobs generating $76.4 billion in earnings. The O&M phase 
at a 30% LCR has the potential to create 4,922 FTEs annually, of which 1,952 are direct jobs, 
generating $461.9 million in annual earnings. 
 
Geothermal: The NDC provides for the installation of 18,900 MW of geothermal energy by 
2030. The construction phase has the potential to create a total of 218,832 FTEs, of which 
66,821 are direct jobs generating approximately $1.6 billion. The O&M phase has the 
potential to create 167 FTEs annually, of which 65 are direct jobs generating $2.1 million in 
earnings. It is important to note that no LCR scenarios are applied for this technology. 
 
Key Findings for the DRC: The massive scale of planned technology deployment in the DRC 
creates unprecedented employment opportunities. While wind and hydropower show the 
highest job creation potential per MW during the construction phase, utility-scale solar PV 
delivers beter job opportunities by almost a factor of 3 at 70FTE/MW, and utility-scale PV 
superior job quality where the earnings per MW are more than $22.0 million/MW. Wind 
technology provides the greatest benefits in terms of earnings potential during the O&M 
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phase at $560,873/MW, while geothermal has the lowest contribution to long-term 
employment rates during the O&M phase despite having a significant impact on 
employment during the construction phase. 
 
The analysis for the DRC demonstrates the transformative employment potential of the 
large-scale deployment of renewable energy. The addition of 10,000 MW of wind power 
generates a total of 256,677 construction jobs at a 30% LCR, while the installation of the 
same amount of utility-scale solar PV creates 697,117 construction jobs at a 30% LCR. The 
installation of 1,000 MW of hydropower and 18,900 MW of geothermal energy generates 
23,949 and 218,832 construction jobs respectively. When normalized per MW, utility -scale 
solar PV leads with 70 jobs per MW whereas wind is comparable to hydropower at 26 and 24 
construction jobs per MW respectively. Geothermal potential contributes the least at 
12FTE/WM. 
 
Significant disparities emerge in job quality metrics across the technologies. Utility-scale 
solar PV generates $22.0 million in earnings per MW during the construction phase, followed 
by wind at $7.8 million per MW, while hydropower generates only $1.5 million per MW and 
with geothermal energy having the lowest at $226,685 per MW. This substantial difference 
suggests that modern renewable technologies requires higher-skilled, and create better-
compensated employment opportunities compared with traditional hydropower. 
 
The O&M phase reveals wind power as the clear leader in terms of sustained employment 
generation, creating 2 jobs per MW annually with exceptional earnings potential of $560,873 
per MW. Hydropower is the next best contributor to employment (1 jobs per MW) but 
generates weaker annual earnings at $32,940 per MW. Geothermal performs the weakest 
during the O&M phase, generating less than 1 job MW and the lowest earnings $214 per MW. 
 
There is a huge potential for generating renewable energy in the DRC, which could create 
employment opportunities that substantially impact national unemployment levels. The 
modelling results suggest that a diversified approach combining the large-scale deployment 
of wind and utility-scale solar could create more than a million construction jobs and 
hundreds of thousands of permanent O&M positions. 
 
Given the development needs in the DRC and the huge potential of renewables in the 
country, the results of the analysis support prioritizing wind and utility-scale solar PV for 
large-scale deployment, supplemented by the strategic development of hydropower. While 
geothermal offers immediate employment during the construction phase comparable to 
wind power, wind and utility-scale solar PV provide superior long-term job quality and 
earnings potential. The country’s abundant critical mineral resources backed by reliable 
energy supplies could further open up opportuntiies for renewable energy technology 
manufacturing, which could further enhance GDP contribution and employment multiplier 
effects across the technology value chain. 
 
II. GDP Analysis 
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With a total GDP of $70.75 billion and GDP per capita of only $647, the DRC is a low-income 
country where the large-scale development of the energy infrastructure has a huge potential 
to transform the economy. The country is well endowed in critical minerals such as cobalt 
and copper, with a huge potential for hydropower (Worlbank, 2024b) 
 
Hydropower: The addition of 1,000 MW of hydropower between 2021 and 2030 provided for 
by the NDC has the potential to contribute a total of aboutt $3.4 billion to GDP during the 
construction phase and almost $91 million to GDP annually during the O&M phase. The 
construction phase has the potential to create $2.1 billion of local value added, while the 
O&M phase has the potential to create $53.4 million of local value added annually. It is 
important to note that no LCR scenarios are applied for this technology. 
 
Wind Power: During the construction phase, the addition of 10,000 MW of wind power by 
20230 provided for by the NDC has the potential to contribute a total of $444.7 billion to GDP 
in the 30% LCR scenario and a total of $586.7 billion to GDP in the 60% LCR scenario. During 
the O&M phase, there is the potential to add $31.8 billion to GDP annually at a 30% LCR. In 
the 30% LCR scenario, the potential total local value added during the construction phase 
is $150.1 billion, while the O&M phase has the potential to create $11.0 billion of local value 
added annually in the same LCR scenario. 
 
Utility-Scale Solar PV: During the construction phase, the installation of 10,000 MW of 
utility-scale solar PV  by 2030 provided for by the NDC has the potential to contribute a total 
of $1.3 trillion to GDP in the 30% LCR scenario and a total of $1.5 trillion to GDP in the 60% 
LCR scenario. During the O&M phase, there is the potential to add $12.1 billion to GDP 
annually at a 30% LCR. In the 30% LCR scenario, the potential total local value added during 
the construction phase is almost $458.9 billion, while the O&M phase has the potential to 
create $4.1 billion of local value added annually in the same LCR scenario. 
 
Key findings for the DRC: Utility-scale solar PV demonstrates superior efficiency in terms 
of its contribution to GDP during construction, generating $127.0 million per MW at a 30% 
LCR, compared wind energy ($44.5 million per MW) and hydropower ($3.4 million per MW) 
and lastly geothermal at $1.2 million per MW. The huge scale of the deployment scenarios 
creates unprecedented economic opportunities, with utility-scale solar PV contributing 
about $1.3 trillion to GDP in the DRC during the construction phase at 30% LCR, whereas 
the next best perfomer in wind enery at $444.7 billion. with both amounts exceeding 40% of 
the country’s GDP of $70.75 billion as of 2024 (World Bank, 2024b). 
 
Utility-scale solar PV generates the highest local value added at 30% LCR during 
construction ($45.9 million per MW), substantially exceeding the next best, wind energy 
($15.0 million per MW). Hydropower and geothermal have the potential of $2.1 million and 
$473,499 respectively. This indicates that modern renewable technologies effectiveness -  
subject to local content requirements - at creating domestic economic value than 
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traditional, large-scale hydropower facilities, despite hydropower’s historically dominant 
role in energy planning by the DRC. 
 
The O&M phase reveals wind power’s exceptional potential long-term economic 
contribution, contributing $3.2 million per MW to GDP annually compared to the $1.2 million 
per MW generated by utility-scale solar PV, and the minimal $90,960 per MW generated by 
hydropower and $1,718 from geothermal. Wind power’s superior contribution during the 
O&M phase suggests that it provides more sustainable long-term economic benefits for 
national development. 
 
The overall implementation of the NDC could contribute $1.7 trillion per annum (30% LCR) 
to $2.1 trillion (60% LCR) to GDP in the DRC during the construction period, representing 
almost 2,500%  of the country’s GDP of $70.75 billion as of 2024 (World Bank, 2024b) and 
translating to an average 250% annual GDP growth. This represents a revolutionary 
economic development potential that could fundamentally alter the economic trajectory 
and development status of the DRC. Questions can hpwever be raised on the feasibility of 
deployment at the level of scale in the DRC’s NDC. 
 
The results of the analysis strongly support prioritizing the large-scale deployment of wind 
power and utility-scale solar PV over traditional hydropower for economic development 
purposes. While hydropower offers lower-cost electricity generation, wind power and utility-
scale solar PV provide superior economic multiplier effects, local value creation and 
sustained operational benefits that align better with broader development objectives and 
poverty reduction goals. 
 
4.3 Eswatini 
 
I. Jobs Analysis 
 
Eswatini’s challenging labour market conditions, with a labour force participation rate of 
62.5% and an unemployment rate of 35.8% for adults aged 25 or over, highlights the critical 
importance of generating employment from energy investments (World Bank, 2024c). With 
the country highly dependent on energy imports, it is imperative that the energy transition go 
hand in hand with achieving energy sovereignty. The country’s NDC, which forms the basis 
of this analysis, is attached as annex D 1 and the results of the analysis are presented in 
annex D 2. 
 
The normalized figures per MW for Eswatini are presented in table 6 to enable the results to 
be compared across the technologies irrespective of the size of the planned construction 
work. 
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Table 6: Normalized Metrics per MW 

 

Utility-Scale Solar PV: The NDC provides for the installation of 56 MW of utility-scale solar 
PV by 2030. In the 30% LCR scenario, the construction phase has the potential to create a 
total of 909 FTEs, of which 338 are direct jobs generating $90.2 million in earnings, whereas 
in the 60% LCR scenario, the potential is for a total of 1,408 FTEs, of which 507 are direct 
jobs generating $138.7 million in earnings. The O&M at a 30% LCR scenario has the potential 
to create 324 FTEs annually, of which 11 are direct jobs generating $2.6 million in annual 
earnings. 
 
Utility-Scale Bioenergy: The NDC envisages the installation of 95 MW of utility-scale 
bioenergy by 2030. In the 30% LCR scenario, the construction phase has the potential to 
create a total of 6,194 FTEs, of which 2,340 are direct jobs generating $701.1 million in 
earnings, whereas in the 60% LCR scenario, it has the potential to create a total of 7,685 
FTEs, of which 2,994 are direct jobs generating $888.4 million in earnings. The O&M phase at 
a 30% LCR has the potential to create 161 FTEs annually, of which 42 are direct jobs 
generating $19.8 million in annual earnings. 
 
Hydropower: The NDC further provides for the installation of 80 MW of hydropower by 2030, 
for which the construction phase has the potential to create a total of 3,128 FTEs, of which 
1,189 are direct jobs generating $76 million in earnings. The O&M phase has the potential to 
create 41 FTEs annually, of which 22 are direct jobs generating $1 million in annual earnings. 
It is important to note that no LCR scenarios are applied for this technology. 
 
Key Findings for Eswatini: Utility-scale bioenergy emerges as the optimal technology for 
Eswatini, showing the highest potential in terms of both the creation of construction jobs 
and the generation of earnings, particularly during the long-term O&M phase. The 
technology’s integration with the existing sugar cane industry would provide a sustainable 
supply of feedstock and industrial links that enhance overall economic benefits. 
 
Despite Eswatini’s small-scale deployment scenarios, significant differences emerge 
between the various technologies. The planned installation of 95 MW of bioenergy creates 
6,194 construction jobs (65 jobs per MW), substantially exceeding the values for the 80 MW 
of hydropower at 3,128 jobs (39 jobs per MW) and the 56 MW of utility-scale solar PV at 1,640 
jobs (16 jobs per MW). Bioenergy’s leading position is a reflection of its labour-intensive 
construction requirements and integration with agricultural processing infrastructure. 
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Bioenergy demonstrates superior earnings potential during the construction phase, 
generating $20.9 million per MW compared with the $4.9 million per MW generated by PVu 
and the $2.4 million per MW generated from hydropower PV. This dramatic difference in 
earnings per MW suggests that bioenergy creates significantly higher-value employment 
opportunities, therefore more specialised skills for the integration of the energy - agriculture 
systems. 
 
The O&M phase reveals utility-scale solar PV exceptional performance in creating sustained 
employment opportunities. PVu generates approximately 6 jobs per MW annually with 
earnings of $201,596 per MW, compared with 2 jobs per MW at $621,453 per MW generated 
by bioenergy and 1 job per MW generated by hydropower with earnings of $37,500 per 
MW/annum. 
 
Bioenergy’s integration with Eswatini’s established sugar cane industry creates unique 
opportunity in terms of existing agricultural infrastructure, processing capabilities and 
farmer networks. This synergy enables the achievement of higher LCRs and reduces 
technology risk compared with other technologies. 
 
Given Eswatini’s high unemployment rate (35.8%) and small economy, bioenergy emerges 
as the optimal technology for maximizing employment impact per dollar invested. The 
technology’s ability to provide both immediate construction jobs and sustained O&M jobs 
makes it particularly suitable for addressing structural unemployment challenges. The 
integration with existing areas of the agriculture sector also supports broader rural 
development objectives and economic diversification beyond the energy sector. 
 
II. GDP Analysis 
 
With a total GDP of $4.89 billion and GDP per capita of $3,936, Eswatini represents a small 
middle-income economy where energy investments can generate proportionally significant 
economic impacts within a manageable scale. The economy is dominated by services, with 
industry, particulalrly manufacturing contributing a third of the output (World Bank, 2024c). 
 
Utility-Scale Solar PV: During the construction phase, the installation of 56 MW of utility-
scale solar PV by 2030 envisaged by the NDC has the potential to contribute a total of $1.5 
billion to GDP in the 30% LCR scenario and a total of $2.4 billion to GDP in the 60% LCR 
scenario. During the O&M phase, there is the potential to add $67.8 million to GDP annually 
at a 30% LCR. In the 30% LCR scenario, the potential total local value added during the 
construction phase is $534.6 million, while the O&M phase has the potential to create 
almost $23 million of local value added annually in the same scenario. 
 
Hydropower: The addition of 80 MW of hydropower by 2030 provided for in the NDC has the 
potential to contribute a total of $274 million to GDP during the construction phase and to 
contribute $7 million to GDP annually during the O&M phase. The potential total local value 
added during the construction phase is $167 million, while the O&M phase has the potential 
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to create $4 million of local value added annually. It is important to note that no LCR 
scenarios are applied for this technology. 
 
Utility-Scale Bioenergy: During the construction phase, the addition of 95 MW of utility-
scale bioenergy by 2030 provided for in the NDC has the potential to contribute a total of 
$11.9 billion to GDP in the 30% LCR scenario and a total of $14.6 billion to GDP in the 60% 
LCR scenario. During the O&M phase, there is the potential to add $348.6 million to GDP 
annually at a 30% LCR scenario. In the 30% LCR scenario, the potential total local value 
added during the construction phase is $5.1 billion, while the O&M phase has the potential 
to create $141.4 million of local value added annually in the same scenario. 
 
Key Findings for Eswatini: Utility-scale bioenergy demonstrates exceptional efficiency in 
terms of its contribution to GDP during the construction phase, generating $125.2 million 
per MW at a 30% LCR, substantially exceeding utility-scale solar PV ($27.0 million per MW) 
and hydropower ($3.4 million per MW). This dramatic difference reflects bioenergy's labour-
intensive nature, agricultural integration requirements and higher local economic multiplier 
effects through feedstock supply chains. 
 
Bioenergy leads the way significantly in terms of local value added per MW during the 
construction phase ($53.7 million/MW) compared with utility-scale solar PV ($9.5 
million/MW) and hydropower ($2.1 million/MW). This superior performance indicates 
bioenergy’s effectiveness at retaining economic benefits within the domestic economy 
through integrated agricultural–energy value chains and local processing requirements. 
 
The O&M phase reveals bioenergy’s exceptional performance in making a sustained 
economic contribution of $141.4 million to GDP annually, compared with almost $23 million 
per annum, and the modest $4,0 million contributed by hydropower. Bioenergy’s superior 
contribution to the economy during the O&M phase reflects its requirements for continuous 
feedstock processing, equipment maintenance and coordination with the agricultural 
sector. 
 
The overall implementation of Eswatini’s NDC could contribute $13.7 billion (30% LCR) to 
$17.3 billion (60% LCR) to GDP over the period going to 2030. At a 60% LCR, this represents 
approximately 350% of the country’s GDP of 4.89 billion as of 2024 (World Bank, 2024c) 
during the construction phase, translating to 35% annual growth in GDP. This equates to a 
significant but manageable economic boost for sustainable development. 
 
Given Eswatini’s small-scale economy and existing agricultural infrastructure, bioenergy 
clearly emerges as the optimal technology for maximizing economic impact per dollar 
invested. The technology’s integration with sugar cane production creates synergistic 
benefits that enhance the performance of both the energy and agriculture sectors while 
generating superior economic multiplier effects compared with stand-alone renewable 
energy projects. 
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4.4 Ghana 
 
I. Jobs Analysis 
 
Ghana’s strong labour market fundamentals, with a labour force participation rate of 80.5% 
and an unemployment rate of only 2.6% for adults aged 25 or over, provide a favourable 
context for employment absorption by the energy sector World Bank, 2024d). Noting that 
the JEDI model presents potential rather than realizable impacts, the human capital could 
therefore put the country in a better position to realize this potential. The country’s NDC, 
which forms the basis of this analysis, is attached as Error! Reference source not found. 
annex E 1 and the results of the analysis are presented in annex E 2Error! Reference source 
not found.. 
 
The normalized figures per MW for Ghana are presented in table 5 to enable the results to 
be compared across the technologies irrespective of the size of the planned construction 
work.  
 
Table 5: Normalized Metrics per MW 

 

Utility-Scale Solar PV: The NDC provides for the installation of 448 MW of utility-scale solar 
PV by 2030. At the 30% LCR scenario, the construction phase has the potential to create a 
total of 11,483 FTEs, of which 3,884 are direct jobs generating $680million in earnings. In the 
60% LCR scenario, the construction phase has the potential to create a total of 15,776 FTEs, 
of which 5,344 are direct jobs generating  $ 1.1 billion in earnings. The O&M phase in the 30% 
LCR has the potential to create 506 FTEs annually, of which 88 are direct jobs generating 
$55.9 million in annual earnings. 
 
Distributed/Stand-Alone Solar PV: The NDC further provides for the installation of 294 MW 
of distributed/stand-alone solar PV by 2030. In the 30% LCR scenario, the construction 
phase has the potential to create a total of 2,536 FTEs, of which 915 are direct jobs 
generating $254 million in earnings, whereas in the 60% LCR scenario, it has the potential to 
create a total of 3,819 FTEs, of which 1,348 are direct jobs generating $607.4 million in 
earnings. The O&M phase in the 30% LCR has the potential to create 138 FTEs annually, of 
which 39 are direct jobs generating $1.2 million in annual earnings. 
 
Wind Power: The NDC envisages the installation of 327 MW of wind power by 2030. In the 
30% LCR scenario, the construction phase has the potential to create a total of 13,038 FTEs, 
of which 3,934 are direct jobs generating $1.1 billion in earnings, whereas in the 60% LCR 
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scenario, it has the potential to create a total of 17,234 FTEs, of which 5,299 are direct jobs 
generating $1.5 billion in earnings. The O&M phase at a 30% LCR scenario has the potential 
to create 855 FTEs annually, of which 265 are direct jobs generating $80.7 million in annual 
earnings. 
 
Bioenergy: The NDC provides for the installation of 122 MW of bioenergy facilities by 2030. 
In the 30% LCR scenario, the construction phase has the potential to create a total of 7,954 
FTEs, of which 3,005 are direct jobs generating $900.3 million in earnings, whereas in the 
60% LCR scenario, it has the potential to create a total of 9,870 FTEs, of which 3,845 are 
direct jobs generating $1.1 billion in earnings. The O&M phase at a 30% LCR scenario has the 
potential to create 419 FTEs annually, of which 110 are direct jobs generating almost $51 
million in annual earnings. 
 
Hydropower: The NDC provides for the installation of 200 MW of hydropower by 2030, for 
which the construction phase has the potential to create a total of 4,690 FTEs, of which 2,874 
are direct jobs generating $183 million in earnings. The O&M phase has the potential to 
create 100 FTEs annually, of which 23 are direct jobs generating $2 million in annual 
earnings. It is important to note that no LCR scenarios are applied for this technology. 
 
Key Findings for Ghana: Hydropower the highest potential during the construction phase, 
with bioenergy showing superior performance in both the construction and O&M phases. 
Distrubted soal PV offers the highest job quality, followed by bioenergy. 
 
In terms of employment dynamics during the construction phase, hydropower emerges as 
the most employment-intensive technology, generating 120 jobs per MW at a 30% LCR 
compared to bioenergy (65 jobs per MW), followed by distributed PV (42 jobs per MW) and 
wind at 40 jobs/MW, and last is PVu at 26jobs/MW. 
 
Significant variations exist in earnings potential across the technologies. Distributed solar 
PV leads with $165.8 million in earnings per MW, followed by bioenergy ($20.9 million per 
MW), wind ($12.1 million per MW), utility-scale solar PV ($7.9 million per MW) and 
hydropower ($7.4 million per MW) during the construction phase. This ranking suggests that 
bioenergy and distributed solar PV create higher-value employment opportunities, likely 
requiring more specialized skills and offering better compensation or a higher number of 
people necessary to run the technology. 
 
The O&M phase reveals bioenergy, wind, hydro as leading in long-term employment 
potential, generating approximately 3 jobs per MW annually, annual earnings however differ 
where bioenergy has $1.3 million per MW, wind is $830,718, and hydropower at $164,700. 
Distributed solar PV provides 2 jobs per MW with the highest annual earnings across all 
technologies at $8.6 million per MW. Utility-scale solar PV show a limited O&M employment 
potential, only doing better than hydropower in earnings per MW. 
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Ghana’s diversified economy and strong labour market fundamentals support a technology 
mix prioritizing bioenergy for sustained high-quality employment, distributed solar PV for 
widespread job creation and rural development, and wind for medium-term balanced 
benefits. The results suggest that Ghana is well-positioned to leverage renewable energy 
deployment for significant employment generation, while building domestic technical 
capacity across multiple technology platforms. 
 
II. GDP Analysis 
 
With a total GDP of $82.83 billion and GDP per capita of $2,405, Ghana is a lower-middle-
income country with established economic diversification that has the potential to absorb 
and multiply energy sector investments effectively (World Bank, 2024d). 
 
Utility-Scale Solar PV: During the construction phase, the installation of 448 MW of utility-
scale solar PV by 2030 envisaged by the NDC has the potential to contribute a total of over  
$12 billion to GDP in the 30% LCR scenario and a total of almost $ 30 billion to GDP in the 
60% LCR scenario. During the O&M phase, there is the potential to add $336.0 million to 
GDP annually at a 30% LCR. The potential total local value added during the construction 
phase is $4.4 billion in the 30% LCR scenario and $7 billion in the 60% LCR scenario. In the 
30% LCR scenario, the O&M phase has the potential to create $113.7 million of local value 
addition annually. 
 
Distributed/Stand-Alone Solar PV: During the construction phase, the installation of 294 
MW of distributed/stand-alone solar PV by 2030 envisaged by the NDC has the potential to 
contribute a total of almost $12.3 billion to GDP in the 30% LCR scenario and a total of $19.7 
billion to GDP in the 60% LCR scenario. During the O&M phase, there is the potential to add 
$243 million to GDP annually at a 30% LCR. In the 30% LCR scenario, the potential total local 
value added during the construction phase is $4.4 billion, while the O&M phase has the 
potential to create $113.7 million of local value added annually in the same LCR scenario. 
 
Wind Power: During the construction phase, the installation of 327 MW of wind power by 
2030 envisaged by the NDC has the potential to contribute a total of $22.6 billion to GDP in 
the 30% LCR scenario and a total of $29.8 billion to GDP in the 60% LCR scenario. During 
the O&M phase, there is the potential to add $1.5 billion to GDP annually at a 30% LCR. In 
the 30% LCR scenario, the potential total local value added during the construction phase 
is $7.6 billion, while the O&M phase has the potential to create $528.2 million of local value 
added annually in the same LCR scenario. 
 
Bioenergy: During the construction phase, the addition of 122 MW of bioenergy by 2030 
provided for in the NDC has the potential to contribute a total of $15.3 billion to GDP in the 
30% LCR scenario and a total of $18.8 billion to GDP in the 60% LCR scenario. During the 
O&M phase, there is the potential to add $905.5 million to GDP annually at a 30% LCR. In 
the 30% LCR scenario, the potential total local value added during the construction phase 
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is $6.5 billion, while the O&M phase has the potential to create $367.5 million of local value 
added annually in the same LCR scenario. 
 
Hydropower: The addition of 200 MW of hydropower by 2030 provided for in the NDC has 
the potential to contribute a total of $664 million to GDP during the construction phase and 
to contribute $18 million to GDP annually during the O&M phase. The potential total local 
value added during the construction phase is $404 million, while the O&M phase has the 
potential to create $10 million of local value added annually. It is important to note that no 
LCR scenarios are applied for this technology. 
 
Key Findings for Ghana: Distributed solar PV demonstrates exceptional efficiency in terms 
of its contribution to GDP, generating $912.3 million per MW at a 30% LCR, followed by 
bioenergy ($125.2 million per MW), wind ($69.1 million per MW), utility-scale solar PV ($44.6 
million per MW) and hydropower ($3.2 million per MW). 
 
Distributed solar PV also leads in terms of local value added per MW at 30% LCR ($324.1 
million), followed by bioenergy ($53.7 million per MW), wind ($23.3 million per MW), utility-
scale solar PV ($15.9 million per MW) and hydropower ($2.0 per MW). The strong 
performance of distributed technologies suggests they are more effective at retaining 
economic benefits within local communities and supply chains. 
 
Distributed solar PV makes the greatest contribution to GDP during the O&M phase ($51.8 
million per MW annually), followed by bioenergy ($7.4 million per MW), wind ($4.7 million 
per MW), utility-scale solar PV ($1.2 million per MW) and hydropower ($90,000 per MW). 
These sustained annual contributions indicate long-term economic benefits beyond 
construction phases. 
 
The implementation of Ghana’s NDC could contribute $326.7 billion (30% LCR) to $484.0 
billion (60% LCR) to the country’s GDP over the period going to  2030. At the 60% LCR, this 
represents approximately 584% of Ghana’s GDP of $82.83 as of 2024 (World Bank, 2024d) 
during the construction phase and translating to just under 60% annual growth in GDP. 
 
4.5 Summary of the Analysis across All Countries 
 
Noting the importance of long-term benefits and sustainability, technology performance 
metrics across the continent, particularly in respect to the O&M employment metric (FTEs 
per MW at a 30% LCR), it is evident that utility-scale solar PV delivers up to 6 FTEs per MW 
but with a lot of variability, whereas wind energy delivers a stable 2 - 3 FTE/MW,  whilst 
hydropower delivers 1 - 3 FTE/MW, distributed solar PV delivers approximately 2 FTE/MW so 
as utlity-scale bioenergy. Coal and geothermal demonstrate the lowest contribution to long-
term job creation. 
 
In terms of the job quality indicator (annual O&M earnings per MW), distributed solar PV 
delivers approximately $8.6 milliom per MW - only one country in the sample-, whereas wind 
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energy potentially deliver $936,420 in earnings per MW, followed by wind at $594,947, and 
utility scale solar PV at $152,537. As much as hydropower and coal are comparable at 
$78,380 and $52,433 respectively, geothermal shows the lowest quality of jobs.  
 
Some key policy insights include: 
 

• Impact of LCRs: Enhanced LCR scenarios (60% versus 30%) consistently deliver 
superior employment outcomes across all technologies and countries, validating 
their importance for maximizing how Africa benefits from investments in the energy 
transition; 

 
• Construction versus O&M trade-offs: While construction phases generate the 

highest absolute job numbers, these are temporary benefits. O&M jobs, although 
smaller in scale, provide sustained long-term employment, with the exception of gas 
and coal, all other technologies show a good potential for generating O&M; 

 
• Technology selection considerations: Renewable and transitional energy 

technologies demonstrate superior job quality and earnings potential compared with 
traditional coal. The primary policy consideration is ensuring adequate domestic 
technical capacity and effective technology transfer mechanisms to capture these 
benefits; 

 
• Scale and context sensitivity: The results of the analysis demonstrate that the 

optimal technology choices vary significantly by country context, resource 
endowments and development priorities, supporting the need for differentiated 
rather than uniform policy approaches across African countries. 

 
In a comparative assessment of the GDP contribution efficiency metrics for the various 
technologies included in the analysis, the technologies most efficient at generating 
contributions to GDP (per MW at a 30% LCR) during the construction phase are distributed 
solar ($912 million per MW in Ghana), utility-scale solar PV (27 - 127 million per MW), 
bioenerfy ($125 million per MW), wind power ($29 - 69 million per MW), natural gas ($53 
million per MW), hydropower ($4 million per MW), and the lowest being geothermal at about 
$1million/MW. 
 
In terms of the efficiency of local value added, high levels of efficiency are recorded for coal 
($2 billion per MW in Botswana), distributed solar PV ($324 million per MW in Ghana), 
bioenergy ($54 million per MW in Ghana and eSwatini), utility-scale PV ($46 million per MW 
in DRC), wind energy ($23 million per MW in Ghana), natural gas ($18m in Botswana), 
hydropower (around $2m in three countries), and lastly geothermal ($473,00 per MW in 
DRC). 
 
The macroeconomic transformation potential of implementing the NDCs can be gleaned 
from the relative impact on GDP during the construction phase at 30% LCR. The contribution 
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to GDP during the construction phase represents over 2000% of the DRC’s GDP as of 2024 
(transformational impact), 390% of Ghana’s GDP as of 2024 (substantial impact), 280% of 
Eswatini’s GDP as of 2024 (relatively substantial impact) and 83% of Botswana’s GDP as of 
2024 (relatively moderate impact). The annual growth rates are significantly higher that 
average GDP growth rates in 2024 starting from at least 10 times, which in the bigger picture 
is transformational across all the economies. 
 
Bioenergy and natural gas technologies demonstrate superior efficiency in relation to the 
generation of contributions to GDP and the creation of local value added, particularly in 
countries with existing agricultural or extractive industry infrastructure. The large-scale 
deployment of renewables (wind and solar PV) shows exceptional economic transformation 
potential in countries with substantial renewable resources and development needs. 
Enhanced LCR scenarios (60% versus 30%) consistently deliver improvements in GDP 
contributions and local value added of 25–40% across all technologies and countries, 
validating their critical importance for maximizing domestic economic benefits from 
investments in the energy transition. 
 
Countries with larger deployment scales (DRC and Botswana) show potential for 
transformational economic impacts that could fundamentally alter development 
trajectories, while countries with smaller deployment scales (Eswatini and Ghana) 
demonstrate more moderate but sustainable opportunities for economic enhancement. 
Technologies that integrate with existing economic sectors (bioenergy with agriculture, 
natural gas with extractive industries) consistently outperform stand-alone renewable 
technologies in terms of economic multiplier effects, suggesting that, for economic 
development purposes, it is important to choose technologies that can be integrated into 
value chains. 
 
The results of the analysis indicate that investments in the energy transition have the 
potential to generate substantial economic benefits while maintaining macroeconomic 
stability, with contributions to GDP growth ranging from relatively moderate impact (less 
than 10% annual growth) to transformational development (more than 100% annual growth) 
depending on the country context and deployment scale. 
 

Chapter 5: Key Policy Considerations by African Countries 

 
The employment and GDP impact analysis across five African countries reveals critical 
barriers that could constrain the realization of the benefits of the energy transition and the 
pursuit of sustainable development. These are issues that require not only domestic policy 
response, but also the UNFCCC to leverage the international cooperation ecosystem as an 
enabler for action. The results of the analysis bring to light four priority policy areas, viz. - 
technology innovation, local content requirements, international trade rules, financing the 
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transition -  where structural impediments may limit the extent to which local value can be 
captured from energy investments. 
 
Firstly, Africa is behind in the renewable technology innovation curve, suggesting that the 
energy transition will primarily follow a pattern involving the importation of transition 
technologies with an impact on the trade balance, demand on foreign exchange reserves 
and borrowing that impacts each country’s sovereign debt profile, among other 
considerations. The superior quality of jobs in advanced technologies potentially exposes 
critical gaps in technology transfer and capacity-building which would be necessary to 
achive the potential opportunities. In most cases, African countries lack the technical 
ecosystems required to absorb, adapt and domestically produce sophisticated energy 
technologies, making them dependent on imported expertise and components, even under 
ambitious LCR scenarios. 
 
In respect of LCRs, gaps in industrial capacity pose a significant risk to local value capture. 
While it may be common cause that LCR policies deliver improvements in local impact, 
there may be a misalignment between LCR policy ambitions and existing industrial capacity, 
despite some African economies being rich in critical minerals for the energy transition. 
Beyond the industrial capacity challenges, even optimal technologies for adding local value 
may operate at insufficient scales to justify sustained local manufacturing investments 
when looking at individual country programmes. In turn, this undermines the development 
of industrial capacity. 
 
Some international trade rules could act as barriers to the pursuit of generating local value 
added. The rules at the World Trade Organization do not prohibit countries from mandating 
transfer of technology as a condition for allowing investment. African economies may wish 
to provide preferential treatment to domestic manufacturing; however, this flexibility is 
circumscribed by the requirement that the services purchased should be for governmental 
purposes and not with a view to commercial resale or with a view to use in the supply of 
services for commercial sale (Article XIII:1 of the General Agreement on Trade in Services of 
the World Trade Organization). 
 
As much as African economies can impose technology transfer requirements as a condition 
for investment and/or import taxes on renewable energy technologies, power asymmetries 
in global trade limit their agency. New generation trade agreements are actually moving in 
the opposite direction, where zero tariffs are imposed on green technologies, which 
unfortunately which unfortunately favours incumbent manufacturing countries. Other 
challenges include export market access limitations for countries that produce surplus 
energy, and the barrier of inconsistent standards and certification across African countries 
due to a nascent regional integration under the African Continental Free Trade Agreement. 
 
The financing of the energy transition remains a major barrier for African countries owing 
to significant capital requirements that exceed domestic financing capacity. This leaves 
debt-creating instruments from international financing with associated currency and 
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conditionality risks. The debt risk is compounded by risk perception premiums, where 
despite demonstrated economic returns, international financiers impose substantial risk 
premiums on African renewable energy projects. This increases capital costs, reduces 
project viability and limits the scale of deployments that could generate employment and 
economic benefits. 
 
Although the analysis shows substantial local economic benefits, projects typically require 
hard currency financing that creates exchange rate risks and debt sustainability concerns. 
The complexity of structuring blended finance mechanisms that capture public benefits 
while satisfying private investor requirements creates implementation barriers that delay 
project development. This requires the UNFCCC to coordinate the international financial 
architecture so as to address these barriers, as they lead to a widening gap between 
ambition and implementation. 
 
The superior job quality offered by advanced technologies exposes critical skills gaps 
across most African countries. This issue is particularly applicable to the O&M phase, which 
– despite creating fewer jobs in absolute terms than the construction phase – provides 
sustained long-term employment benefits. Vocational training infrastructure is therefore 
required to prepare workers for these ongoing technical roles, particularly in rural areas 
where many renewable energy projects are located. Traditional energy workers may not be 
located in these rural areas, creating geographic barriers to workforce transition that are not 
addressed by current policies. 
 
Workers face transition risks during technology changeovers and the switchover from the 
construction to the O&M phase. Generally, African countries lack adequate social protection 
systems to support workers during transition periods, creating resistance to change and 
limiting the speed of energy sector transformation. The differential impacts on women and 
marginalized groups should form part of the policy considerations, which should take into 
account how traditional energy sectors often exclude these groups from higher-paying 
technical roles. Without targeted interventions, the deployment of renewable energy risks 
perpetuating these exclusions, limiting the potential for inclusivity demonstrated in the 
overall employment results. 
 

Chapter 6: Lessons Learned 

 
The comprehensive analysis of the impacts of the energy transition across the five African 
countries using the JEDI modelling framework has yielded critical insights into the 
development process. The application of the JEDI model to African energy transition 
scenarios demonstrates the indispensable role of quantitative economic impact 
assessment tools in informing evidence-based policy decisions. Critically, the modelling 
reveals that economic impact assessments must be context-specific rather than 
technology-generic, as generic technology recommendations without economic impact 
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modelling risk misallocating resources and missing opportunities for maximizing 
development benefits. 
 
The study encountered significant data limitations that constrain both modelling accuracy 
and policy relevance, highlighting critical gaps in African energy sector information systems. 
These limitations span facility-level technical data, national economic accounts and cross-
border economic links essential for understanding regional integration opportunities. At the 
facility level, the analysis relied heavily on international cost and performance assumptions 
adapted for African contexts owing to limited local project data. 
 
While the JEDI model provides robust default values derived from global industry 
experience, country-specific variations in labour costs, material availability, logistics 
requirements and regulatory environments can significantly alter economic impact 
calculations. The study’s assumption of uniform technology costs across countries – with 
adjustments only for LCR scenarios – may overestimate economic impacts in countries with 
challenging logistics or underestimate impacts in countries with advantageous conditions. 
 
National economic data limitations proved particularly challenging for IO modelling 
requirements. Several countries lacked recent IO tables essential for calculating economic 
multiplier effects, forcing reliance on older data or regional proxies that may not reflect 
current economic structures. Countries with rapidly evolving economic sectors represent 
dynamic contexts where outdated IO relationships could significantly misrepresent actual 
economic impacts. 
 
Moreover, the analysis could not adequately capture the informal economic activities that 
dominate many African economies. The JEDI model’s focus on formal employment and 
documented economic transactions potentially understates actual employment creation 
and economic benefits, particularly for distributed technologies that integrate with informal 
agricultural and commercial activities. 
 
Cross-border economic links represent another critical data gap. The analysis treated each 
country as an isolated economic system and was unable to model regional value chains that 
could significantly enhance economic benefits. A country’s potential to supply critical 
minerals for regional renewable energy manufacturing, to serve as a regional renewable 
energy hub or to function as an industrial centre represents integration opportunities, the 
analysis of which requires regional IO modelling capabilities currently unavailable. 
 
Conducting a comprehensive energy transition impact assessment across four diverse 
African countries exposed fundamental challenges in stakeholder engagement that 
constrain both research quality and policy relevance. The study’s reliance on continental 
experts and regional institutions, while necessary given resource and time constraints, 
highlighted gaps in direct country-level stakeholder participation that limit the ability for the 
findings to be grounded in local contexts and policy realities. 
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The absence of systematic engagement with national energy planning institutions, local 
government agencies and private sector stakeholders in each country included in the case 
study created information asymmetries that may affect the accuracy of assumptions about 
the potential of LCRs, workforce capabilities and implementation feasibility. While 
continental experts provided valuable regional perspectives and comparative insights, their 
reflections necessarily lack the granular understanding of country-specific political 
economy factors, regulatory environments and institutional capabilities that shape actual 
energy transition outcomes. 
 
This stakeholder engagement deficit is particularly problematic for LCR analysis, where the 
understanding of domestic industrial capacity, supplier networks, skills availability and 
regulatory frameworks requires deep engagement with national and subnational actors. The 
study’s assumption that the potential of LCRs is uniform across countries, while necessary 
for comparative analysis, may not reflect the substantial variations in industrial readiness 
and policy implementation capacity that determine the actual achievement of LCRs. 
 
Furthermore, the multi-country scope created coordination challenges that constrained the 
depth of country-specific engagement possible within the available resources. The trade-off 
between the breadth of country coverage and depth of stakeholder engagement in each 
country represents a fundamental tension in comparative policy research that has 
implications for both research design and resource allocation in future studies. 
 
The experience demonstrates that effective multi-country energy transition analysis 
requires innovative stakeholder engagement approaches that can balance comparative 
consistency with country-specific depth. This might include regional stakeholder platforms 
that bring together national experts, structured consultation processes that ensure 
systematic input from key stakeholder categories across countries and partnerships with 
national institutions that can provide ongoing local perspectives throughout the research 
process. 
 
The study’s application of the JEDI modelling framework revealed substantial capacity-
building opportunities across African institutions for conducting rigorous economic 
impact assessments of options for the energy transition. While the analysis demonstrates 
the value of quantitative modelling for policy development, the limited availability of such 
analytical capabilities within African governments, research institutions and civil society 
organizations constrains the widespread adoption of evidence-based energy transition 
planning. 
 
Current capacity limitations span multiple dimensions, including technical skills for 
economic modelling, access to appropriate software and analytical tools, availability of 
quality data for model implementation, and institutional frameworks for incorporating 
analytical findings into policy development processes. These capacity constraints mean 
that even where analytical tools like the JEDI model are available, many African countries 
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lack the institutional capabilities needed to effectively utilize them for national energy 
transition planning. 
 
Dealing with the complexity of the JEDI model, while manageable for experienced 
practitioners, requires substantial technical training and ongoing support for effective 
implementation. The model’s reliance on IO economic data, the need to understand energy 
technology cost structures and the ability to interpret complex economic impact results all 
represent capacity requirements that exceed current capabilities in many African energy 
planning institutions. 
 
However, the demonstrated value of the JEDI framework for revealing technology-specific 
economic impacts, optimizing local content strategies and gaining an understanding of 
employment implications creates strong justification for continental capacity-building 
initiatives. The substantial differences in economic outcomes across technologies and 
countries identified in this study would be impossible to understand without systematic 
modelling capability, indicating that such analytical capacity represents essential 
infrastructure for effective energy transition policy development.  
 
A potential UNECA-led JEDI training programme could address multiple capacity-building 
needs simultaneously. Such a programme could provide technical training on model 
implementation, support the development of country-specific economic databases 
required for modelling, facilitate knowledge sharing across African Union Member States on 
best practices in energy transition analysis and create ongoing technical assistance 
mechanisms for countries implementing energy transition policies. 
 
These lessons underscore the need for more sophisticated, context-specific and integrated 
approaches to energy transition policy development in African contexts. The JEDI modelling 
framework provides a valuable foundation for evidence-based policy development, but its 
application reveals broader challenges in data availability, regional coordination and policy 
integration that must be addressed to fully realize the transformational potential of Africa’s 
energy transition. Future policy development must therefore invest in improved data 
systems, enhanced modelling capabilities and integrated assessment frameworks that can 
capture the full complexity of the impacts and opportunities of the energy transition in 
developing country contexts. 
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Annex A: Assumptions Used in the Analysis 
 

Solar PV LCR Factor 

Jobs Created by the Solar PV Sector LCR 30% LCR 60% 

Modules 30% 60% 

Inverters 30% 60% 

Construction    

Design and civils 50% 50% 

Installation 100% 100% 

Other (public relations, legal, environmental studies) 90% 90% 

Electrical site infrastructure 85% 85% 

Transportation 100% 100% 

Other 
 

 

Professional services (PM, engineering, etc.) 90% 90% 

Site improvements (i.e. road construction) 100% 100% 

O&M 
 

 

Maintenance 100% 100% 

Repairs and parts 100% 100% 

 
Coal-Fired Power 

Jobs Created by the Coal Sector LCR 30% LCR 60% 

Power generation (boilers, turbines, generators, 
controls) 

30% 60% 

Feedstock handling equipment and ash disposal 30% 60% 

General facilities (buildings, cooling systems) 30% 60% 

Non-electrical equipment 30% 60% 

Construction    

Electrical balance of plant 60% 60% 

Construction (excluding site improvements) 100% 100% 

Other 
 

 

Professional services (PM, engineering, etc.) 60% 60% 

Site improvements (i.e. road construction) 100% 100% 

O&M 
 

 

Coal (incl. ash disposal) and water 100% 100% 

Plant operations (staff, equipment such as trucks) 100% 100% 

Civil works (access road maintenance, etc.) 100% 100% 

 

Natural Gas 

Jobs Created by the Natural Gas Sector LCR 30% LCR 60% 
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Power generation (boilers, turbines, generators, 
controls) 

30% 60% 

Feedstock handling equipment and ash disposal 30% 60% 

General facilities (buildings, cooling systems) 30% 60% 

Non-electrical equipment 30% 60% 

Construction    

Electrical balance of plant 60% 60% 

Construction (excluding site improvements) 100% 100% 

Other 
 

 

Professional services (PM, engineering, etc.) 90% 90% 

Site improvements (i.e. road construction) 100% 100% 

O&M 
 

 

Coal (incl. ash disposal) and water 100% 100% 

Plant operations (staff, equipment such as trucks) 100% 100% 

Civil works (access road maintenance, etc.) 100% 100% 

     

  

Wind Power 

Jobs Created by the Wind Sector LCR 30% LCR 60% 

Wind turbines, generators, control 30% 60% 

Blades 30% 60% 

Towers 30% 60% 

Equipment for shipping/transportation 30% 60% 

Construction    

Electrical balance of plant 60% 60% 

Construction (excluding site improvements) 100% 100% 

Other 
 

 

Professional services (PM, engineering, etc.) 90% 90% 

Site improvements (i.e. road construction) 100% 100% 

O&M 
 

 

Rotors  15% 15% 

Drivetrains/nacelles  33% 33% 

Towers  12% 12% 

Development  3% 3% 

Engineering  2% 2% 

Electrical  15% 15% 

Assembly/installation  6% 6% 

Road/civil works 8% 8% 

Foundations  6% 6% 

  
Bioenergy 

Jobs Created by the Bioenergy Sector LCR 30% LCR 60% 

Equipment and feedstock handling 30% 60% 

Turbines, boilers and air quality control equipment 30% 60% 
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Construction    

Professional services (legal, engineering, 
development, public relations, etc.) 

90% 90% 

Contractors and balance of plant 100% 100% 

O&M 
 

 

Feedstock/chemicals 100% 100% 

Water 100% 100% 

Solids and ash  100% 100% 

 
Hydropower 

Jobs Created by Hydropower LCR 30% 

Land and water rights 100% 

Transmission line rights of way 100% 

Construction materials and equipment 75% 

Civil works and structures 75% 

Dams and reservoirs 75% 

Water conveyance 75% 

Powerhouse structures 75% 

Navigation locks 75% 

Equipment  
Turbines 0% 

Generators 0% 

Balance of plant – electrical 25% 

Balance of plant – mechanical 25% 

Main power transformers 0% 

Switchyard and interconnection 0% 

Transmission lines 0% 

Installation/labour  
Civil works and structures 50% 

Turbines 50% 

Generators 50% 

Balance of plant – electrical 50% 

Balance of plant – mechanical 50% 

Main power transformers 50% 

Switchyard and interconnections 50% 

Transmission lines 50% 

 
Geothermal 

Jobs Created by Geothermal LCR 30% 

Construction  

Site preparation 100% 

Rig operator and drilling services 100% 

Cement and cement additives 90% 

Petroleum 5% 

Bits and stabilizers 90% 
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Mud and detergents 80% 

Casing and well head 80% 

Worker housing 100% 

Professional services (engineers, geologists, supervisors, etc.) 90%   

Other 
 

Engineering and design 60% 

Mechanical equipment (turbines, generators, pumps, condensers, heat 
exchangers) 

0% 

Permission and environmental assessment 100% 

Additional civil works (i.e. roads) 100% 

O&M 
 

Plant operations, excluding equipment and field operations 100% 

Civil works maintenance 100% 

Equipment 0% 

Field operations, including well equipment 89% 
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Annex B: Botswana 
 

B.1 Electricity Deployment from IRP 2021 

 

Year Wind (MW) Solar PV 
(MW) Natural Gas (MW) Coal (MW) 

2021     

2022  100   

2023  100   

2024  100   

2025  100 10  

2026  100 10 300 

2027 50 200 10 300 

2028 50 200 10 300 

2029 50 200 10 300 

2030 50 200 10 300 

Total 200 1,300 60 1,500 
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B.2 Impact Analysis Results 

Utility Scale Solar PV 

 

 

  

Construction Phase  

Phase 

O&M  

Construction Phase  

Phase 
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Coal 
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Natural Gas 
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Wind Power 
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 Annex C: Democratic Republic of Congo 
 

C.1 Electricity Deployment from NDC 
 
• Increase the 3GW of hydropower to 4GW by 2030; 
• For wind, solar and geothermal increase from 2 900 MW to 42 700 MW by 2030. 
 
We model the commitments made on the updated NDC report where wind and solar PV are 
estimated to generate 10 000 MW respectively. We assume the remaining 18 900 MW would 
be for geothermal 
 
C.2 Impact Analysis Results 
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Annex D: Eswatini 
 

D.1 Elecritcity Deployment from NDC 

The (NDC Partnership, 2024) shows that the Kingdom of eSwatini has committed to installing 
55.85 MW of solar PV, 80 MW of hydropower and 95 MW of bioenergy. As such, for the 
Kingdom of eSwatini. 
 

D.2 Impact Analysis Results 
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Annex E: Ghana 
 

E.1 Electricity Deployment in the NDC 2019 - 2030 
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E.2 Impact Analysis Results 

Utility Scale Solar PV 
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Annex F: Modelling Study for Weighted Average Cost of Capital 
 
Executive summary 
This modelling work integrates country-specific Weighted Average Cost of Capital (WACC) 
into the International Jobs and Economic Development (I-JEDI) Impact of energy project 
implementation in Africa through the case studies of Botswana, Ghana, the Democratic 
Republic of Congo (DRC), and Eswatini. Employing the International I-JEDI model as an 
analytical framework, we assessed the impact of financing assumptions on capital 
expenditure (CAPEX), operating expenditure (OPEX), and 60evelized cost of energy (LCOE). 
Drawing on project data and recent market benchmarks, the evaluations elucidate the 
differentiated economic implications of energy investments across diverse African contexts. 
The findings reveal substantial variability in project costs and financing environments, with 
WACC emerging as a critical determinant of investment viability and local economic 
benefits. Furthermore, increased Local Content Requirements (LCRs) illustrate that 
leveraging a greater proportion of local resources and investment sources can yield 
enhanced benefits in the African energy transition. 
 

1. Introduction 
The transition towards renewable energy in African markets is shaped by a complex interplay 
of technical, economic, and financial factors. Central to project valuation and viability is the 
Weighted Average Cost of Capital (WACC), which encapsulates the cost of financing and risk 
premiums inherent to each national context. Accurate modelling of renewable energy 
impacts, particularly in input-output economic tools such as the I-JEDI model, necessitates 
the incorporation of country-specific WACC into project cost assumptions. This paper 
explores methodological approaches for embedding WACC into renewable energy 
modelling and presents a comparative analysis of project costs and financing structures in 
Botswana, Ghana, DRC, and Eswatini. 
 

2. Methodological approach 
The I-JEDI model serves as the primary analytical instrument for estimating the employment, 
earnings, and GDP effects of renewable energy projects. While the model itself does not 
explicitly account for WACC, it relies on project expenditure data that should reflect 
underlying financing assumptions. Country-specific WACC values are determined using 
financial methodologies such as the Capital Asset Pricing Model (CAPM) for equity, 
prevailing debt yields, and local tax rates, augmented by country risk premiums (CRP). 
Project cost data, including CAPEX and OPEX, are sourced from recent market reports, 
industry benchmarks, and publicly available project documentation. The integration of 
WACC into project cost inputs ensures that model outputs accurately represent the financial 
realities of each country studied (SolarTech, 2025). 
 

3. Country-Specific Analysis 
 
3.1 Botswana 
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Botswana's renewable energy sector is characterised by elevated financing costs, with 
WACC estimates for utility-scale photovoltaic (PV) projects likely ranging from 10–15%, 
reflecting significant country risk, sovereign debt issues, and policy uncertainty. Capital 
expenditure for distributed solar systems is estimated below USD 1.30/W, with commercial 
and utility-scale projects potentially as low as USD 0.80–1.20/W. For onshore wind, turbine 
costs are approximately USD 1–1.25 million/MW, with total project costs between USD 1.2–
1.8 million/MW. OPEX for a 100 MW solar project is reported at EUR 20/kW annually, 
representing roughly 1.5% of initial CAPEX. Coal and natural gas power plants display higher 
overnight costs, with coal projects ranging from USD 1,833–4,667/kW and gas combined-
cycle plants from USD 1,100–1,300/kW. Retail electricity prices for businesses stand at USD 
0.114/kWh, and solar PV LCOE is anticipated at USD 0.08–0.10/kWh (SolarTech, 2025; 
PVKnowhow, 2025) 
 
3.2 Ghana 
Ghana's energy market demonstrates a downward trend in utility-scale solar PV CAPEX, with 
recent projects averaging USD 990/kW. Wind power investments are projected at USD 2.33 
million/MW, exceeding global benchmarks due to infrastructure and risk factors. Bioenergy 
projects, particularly those employing stoker boilers, exhibit significant capital intensity, 
with installed costs ranging from USD 1,400–2,800/kW. Circulating fluidised bed (CFB) 
biomass boilers fall within USD 1,000–2,500/kW, with overall bioenergy plant costs reaching 
USD 3,000–5,000/kW. Natural gas combined-cycle plants show overnight costs between 
USD 900–1,300/kW, with specific projects such as the Kpone power plant costing USD 
2,330/kW. Coal power has not been operationalised, reflecting a policy shift towards 
renewables and gas (Taishan Group, 2025; Mawusi et., al.; Adu & Lohmueller, 2012; Power 
Technology, n.d.; Global Climate Scope, 2025; Agarwal,2024; Akpahou, 2025). 
 
3.3 Democratic Republic of Congo (DRC) 
Renewable energy in the DRC faces pronounced cost challenges due to high financing rates 
and infrastructural constraints. Utility-scale wind projects have estimated costs of USD 1.2–
1.8 million/MW, while offshore wind is considerably higher at USD 3.5–4.0 million/MW. 
Utility-scale solar PV CAPEX likely exceeds global averages, ranging from USD 0.90–1.20/W, 
with a reference project cost of USD 1.05 million/MW used in this analysis. Distributed solar 
PV systems in the DRC are particularly costly, with estimates above USD 2.00–4.00/W for 
residential and commercial installations, attributed to logistical, regulatory, and market 
risks. The prevalence of soft costs and the need for battery storage further increase total 
investment requirements (SolarTech, 2025; PV Knowhow, 2025). 
 
3.4 Eswatini 
Eswatini's renewable energy landscape is dominated by seasonal biomass generation and a 
growing solar PV sector. Utility-scale bioenergy stoker boiler systems have installed costs of 
USD 1,400–2,800/kW, while CFB boilers range from USD 1,300–2,200/kW. Biomass gasifiers, 
both fixed and fluidised bed, exhibit capital costs in the hundreds of millions to billions of 
USD for large plants, with substantial variability based on feedstock logistics and technology 
choice. Utility-scale solar PV projects are competitive, with CAPEX between USD 0.90–
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1.10/W, as evidenced by recent developments and alignment with regional trends in South 
Africa (UNDP 2024; Biomass Electricity Prospects in eSwatini; 2022; Dabonn, 2025; Modern 
Intelligence, 2025) 
 

4. Results 
Comparative analysis reveals significant disparities in renewable energy project costs and 
financing environments across the four countries. Botswana and DRC display higher WACC 
and CAPEX values, reflecting risk premiums and infrastructural limitations. Ghana benefits 
from declining solar PV costs and diversified investment in wind and bioenergy, though 
project scale and technology selection remain critical. Eswatini's seasonal biomass 
generation and competitive solar PV costs highlight the importance of resource availability 
and policy support. Across all countries, integration of country-specific WACC into project 
cost modelling is essential for accurate assessment of local economic impacts, particularly 
in input-output frameworks such as I-JEDI. 
 

5. Discussion 
The findings underscore the pivotal role of financing costs in shaping the economics of 
renewable energy investments in African markets. Elevated WACC values in Botswana and 
DRC serve as barriers to cost reduction and market expansion, necessitating interventions 
such as concessional finance, policy stabilisation, and robust power purchase agreements 
(PPAs). Ghana and Eswatini illustrate the benefits of targeted development support and 
infrastructure upgrades, which can lower investment risk and attract private capital. The 
methodology of integrating WACC into project cost inputs enhances the fidelity of economic 
modelling and supports more informed policy and investment decisions. Future research 
should focus on dynamic modelling of WACC in response to evolving market and policy 
conditions, as well as granular analysis of soft costs and local content requirements. 
 

6. Conclusion 
This research demonstrates the necessity of systematically embedding country-specific 
WACC into renewable energy project cost modelling for African energy markets. Variations 
in CAPEX, OPEX, and LCOE across Botswana, Ghana, DRC, and Eswatini reflect the 
heterogeneity of financial environments and infrastructural contexts. Accurate 
representation of financing costs in input-output models such as I-JEDI is imperative for 
evaluating local economic benefits and guiding effective policy and investment strategies. 
The study recommends continued refinement of WACC estimation methodologies and 
expanded data collection to support robust economic analysis of renewable energy 
investments in emerging markets. 
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