
A Business Case for Local 
Solar Module 
Manufacturing in Sudan: 
Powering Agricultural 
Growth
Technical assessment of local solar module production capacity to 
support Sudan's agricultural energy transition.

Analysis of manufacturing feasibility for climate-resilient solar irrigation 
solutions by J.v.G. Technology GmbH.



Agricultural Energy Challenge in 
Sudan

Created as part of the 
PVKnowHow Knowledge 
Network

Prepared by J.v.G. 
Technology GmbH

European specialists in 
turnkey solar module 
production lines



Key Project Data

20-50
Annual Capacity

MW solar module production per year

6-12
Ramp-up Period

Months to full production capacity

¬15-25M
Investment Range

Total project investment estimate

Line type: Semi-automated solar module production

Application focus: Agricultural irrigation systems

Region: Sudan

Source: PVKnowHow / J.v.G. Technology GmbH



Agricultural Solar Irrigation Market Demand

Agricultural Sector 
Impact

Land under cultivation 
increased 47% with solar 
irrigation, with summer 
cultivation growing 87% when 
diesel dependency was 
reduced

Diesel Dependency 
Challenge

Farmers traditionally purchase 
scarce and costly diesel for 
irrigation pumps, with fuel 
savings averaging 960 liters 
per acre per season

Solar Irrigation Benefits
Solar systems enable high-
value crop cultivation and 
improved food production 
while reducing pumping costs



Economic Benefits of Local Solar Module 
Production
01

Import Substitution
Local production reduces dependency 
on imported solar modules and creates 
foreign exchange savings for Sudan's 
agricultural sector.

02

Employment Generation
Manufacturing facility creates direct 
industrial employment and develops 
technical skills in renewable energy 
sector.

03

Agricultural Value Chain
Local module availability supports rapid 
expansion of solar irrigation systems 
and agricultural productivity 
improvements.



Climate-Resilient Module Requirements

Environmental Specifications

High temperature tolerance for desert conditions

Enhanced UV resistance for extended lifespan

Dust and sand ingress protection

Wind load resistance for exposed installations

Agricultural Application Design

Optimized power output for irrigation pump loads

Modular system sizing for farm scale variations

Simplified installation for rural deployment

Cost optimization for agricultural economics



Manufacturing Process and Technology

Semi-Automated 
Production
Turnkey production line with 
automated cell string assembly, 
lamination, and framing processes 
optimized for consistent quality 
output.

Quality Control Systems
Integrated testing and certification 
capabilities ensuring modules 
meet international standards for 
agricultural applications.

Local Supply Chain
Component sourcing strategy 
balancing imported materials with 
local assembly and packaging 
capabilities.



Climate-Resilient Module Design

1

Temperature Resilience
Enhanced thermal coefficient design for 

Sudan's high ambient temperatures

Optimized performance at 45-50°C 
operating conditions

2

Dust Protection
Anti-reflective coatings for dust 

accumulation resistance

Frame designs optimized for cleaning 
accessibility

3

Humidity Management
Moisture barrier technologies for seasonal 

humidity variations

Junction box sealing for agricultural 
environments

4

Durability Standards
Enhanced UV resistance for 3000+ annual 

sunshine hours

Wind load certification for agricultural 
installation conditions



Production Infrastructure Requirements

1

Manufacturing Space
5,000+ m² climate-controlled facility

Clean room environment for cell processing

2

Power Infrastructure

Reliable electrical supply for automated 
equipment

Backup power systems for continuous 
operation

3

Utility Systems
Compressed air and process water supply

Material handling and storage systems

4

Quality Laboratories

Testing facilities for electrical and 
mechanical validation

Certification preparation capabilities



Market Demand Analysis

1,440

Northern State Target

Solar pumps planned for installation 
across seven localities in Northern 

State

1,200

Kordofan Expansion

Additional solar irrigation pumps 
planned for West and North Kordofan 

states

268,800

Diesel Savings Potential

Metric tonnes of diesel that could be 
saved through solar irrigation adoption



Employment and Industrial Development

150-200

Direct Employment
Manufacturing jobs created by 30 MW 

annual production facility

500+

Indirect Employment
Installation, maintenance, and supply 

chain positions throughout Sudan

85%

Skills Transfer
Technical training and knowledge 
development for local workforce



Implementation Timeline

1

Months 1-4: Project Setup
Site preparation and equipment 
procurement

Staff recruitment and training 
programs

2

Months 5-8: Installation
Production line commissioning 
and testing

Quality system implementation 
and certification

3

Months 9-12: Production 
Ramp
Gradual capacity scaling to full 
production

Market distribution network 
establishment



Financial and Operational Feasibility

1

Market Demand
UNDP and partners invested $12 
million for 1,919 solar pumps across 
Sudan, indicating strong 
institutional support for solar 
irrigation

2

Manufacturing Economics
20-50 MW annual capacity targets 
agricultural and small commercial 
markets with proven turnkey 
production technology

3

Technology Transfer
Partnership with experienced 
European turnkey provider ensures 
technical knowledge transfer and 
operational reliability



Risk Assessment and Mitigation

Market Risks

Government policy changes affecting agricultural 
subsidies

Competition from imported modules

Local financing availability constraints

Technical skill development requirements

Mitigation Strategies

Diversified customer base beyond agriculture

Quality and service differentiation advantages

Partnership with financial institutions and development 
agencies

Comprehensive training and technology transfer 
programs



Investment Considerations and Risks

Financial Factors

Initial capital requirements for equipment and setup

Working capital for raw material inventory

Currency exchange rate impact on imports

Access to international component suppliers

Risk Mitigation

Partnership with experienced turnkey provider

Comprehensive market demand validation

Local technical capacity development

Government policy support alignment



Strategic Business Case

Market Opportunity
Solar irrigation supports Sudan's 
agricultural development 
priorities while reducing farmer 
production costs and diesel 
dependency

Industrial Development
Local solar module 
manufacturing creates technical 
employment and builds 
renewable energy sector 
capabilities in Sudan.

Implementation 
Approach
Proven turnkey manufacturing 
technology with experienced 
European provider ensures 
reliable production system 
deployment.



Strategic Implementation Framework

Market Entry Strategy

Establishing local solar module 
manufacturing creates 
sustainable foundation for 
agricultural energy 
transformation while building 
industrial capacity in Sudan.

Agricultural Impact

Projects are expected to save 
268,800 metric tonnes of diesel, 
demonstrating the scale of 
potential impact from local solar 
manufacturing.

Technology Partnership

Proven turnkey solar 
manufacturing concept ensures 
reliable production startup and 
long-term operational success 
for Sudan's agricultural energy 
needs.



Technical Assessment Summary
Analysis of solar module manufacturing feasibility for Sudan's agricultural irrigation market:

Local production capacity of 20-50 MW annually can support expanding solar irrigation demand across Sudan's 
agricultural regions

Solar irrigation systems demonstrate significant agricultural productivity gains with 47% increase in cultivated land and 
87% summer season expansion

Manufacturing investment of ¬15-25 million creates sustainable industrial employment while reducing dependency on 
imported solar modules

Climate-resilient module design addresses Sudan's environmental conditions while supporting agricultural energy 
transition goals

Local solar module manufacturing offers strategic pathway to support Sudan's agricultural sector energy transition 
while creating industrial development opportunities



Strategic Conclusion
Analysis of local solar module manufacturing for agricultural irrigation in Sudan:

Sudan's agricultural sector represents a substantial market opportunity with 80% workforce employment and significant 
diesel dependency for irrigation

Solar irrigation demonstrates proven productivity benefits with 47% increase in cultivation area and enhanced crop 
production capabilities

Local manufacturing addresses cost, supply chain, and customization requirements while creating employment and 
industrial development

Strategic partnership with experienced European turnkey provider enables reliable technology transfer and operational 
success

Local solar module manufacturing offers strategic pathway to agricultural energy independence while supporting 
Sudan's industrial development objectives
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