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“Agricultural, commercial and industrial activities involving energy services 
as a direct input to the production of goods or provision of services.” 

(GIZ, 2016)

Context: Productive Uses of Energy

Increased Energy Demand



• Access to national electricity grid 
in Malawi is currently just 9.8% 
(SE4All, 2016) 

• Predominantly agricultural 
incomes (maize)

• The Malawi National Energy 
Policy contains policies to tackle 
the challenges 

• Donor funded nationwide 
initiatives to increase energy 
access in a low carbon manner

Context: Energy Access in Malawi 

USAID, 2017



Productive Uses of Solar PV: a driver for poverty reduction in Malawi?



• Community Energy Malawi

• VSO

• United Purpose

PUE Feasibility Studies:

Partners and Background 



Methodology: Primary Data Collection

• CAPEX, OPEX, Income

• Load Profiles

Existing 
electricity using 
business surveys

• Socio-economic data

• Ability and Willingness to Pay

• Local need and desirability of rural 
businesses

Off-grid 
household 

surveys

• Perception and Awareness

• Multi Criteria Scoring
Focus Group 
Discussions



Load Profile

Solar Resource Assessment

Component Specification

Supplier Quotes

System Cost

Methodology: System Design



Methodology: Business Model Planning

• Business Model Canvas
• Profit/Loss forecasting
• Business Ecosystem 

Mapping



Results: Business Desirability
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Results: Awareness, Use, Availability
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Results: Multi Criteria Scoring
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Scenario 1 Scenario 2 Scenario 3 Viability

Businesses Payback 

(years)

10 year 

profit 

Payback 

(years)

10 year 

profit 

Payback 

(years)

10 year 

profit 

Irrigation 2 $8,552 3 $7,711 5 $17,902 HIGH

Barbershop 

and Phone 

Charging

2 $2,762 2 $1,851 >10 0 HIGH

Maize mill 5 $6,896 8 $2,135 >10 0 MEDIUM

Tailoring 5 $831 8 $169 >10 0 MEDIUM

Metal 

workshops
>10 0 >10 0 >10 0 LOW

Results: Cash Flow Forecast 



Mapping the PUE Ecosystem: Identifying barriers in 
the Enabling Environment
Capacity

Lack of entrepreneurship, management, accounting skills

Standards and Regulations

Lack of regulation of the Solar PV market causing an influx of cheap counterfeit products. Being addressed in

part by the Malawi Bureau of Standards (MBS) and Malawi Energy Regulatory Authority (MERA)

Finance

Limited options, none ideal: Bank Loans, Microfinance, Village Savings and Loans

Supply Chain

Availability of system components materials can be a limiting factor. Becoming more available in trading

centres, with concerns over quality of the goods supplied.

Policy and Governmental support

Lack of clarity (revised national Energy Policy still in draft form ), no support for energy at district level.

Availability and Affordability of Energy

Even competitive innovations can remain unaffordable to the majority in emerging markets. PV Maintenance

costs prohibitive for smaller businesses



Malawi PUE and Energy Justice

Distributional

• Majority of IGA located in 
grid connected trading 
centres, currently <10% 
access in Malawi.  

Procedural

• Lack of Government 
Support. Information 
disclosure on PUE 
limited to NGOs and 
some private sector. 

Recognition

• Invisibility of people 
living in poverty, 
gender. Access to 
start-up funds a 
barrier.



• Methodologies for assessing PUE feasibility in Malawi have been presented 
which can be adapted to use in other scenarios

• PUE have potential to promote energy justice in Malawi in the right context

• Agricultural PUE (e.g. Irrigation and Maize mill) in highest demand, but high 
CAPEX a barrier 

• Businesses with low CAPEX (e.g. barbershop and phone charging) seem 
most feasible in short term

• Barriers in the enabling environment need to be tackled to promote scale up 

Conclusions



• Rent to Own Standalone PUE 
• Shop lighting, barbershop, phone charging, refrigeration

• Monitoring energy use, income and expenditure

• Energy Hub Feasibility Study
• Shared building for a variety of rural businesses 

• PV supply and building owned and operated as social enterprise

Next Steps: Pilot Projects and Energy Hub



• Includes:

– Information about renewable 

energy for PUE

– Step by Step guide to starting a 

business

– Available to download from 

https://pure.strath.ac.uk

Next Steps: PUE Toolkit Dissemination

https://pure.strath.ac.uk/


Next Steps: District Energy Officers

Energyscaping:

“The district energy 

development strategy will 

consider district-wide 

affordability, target 

innovations in productive 

uses of energy and inform 

and support different forms of 

private investment in district 
energy development.” 



Next Steps: Microgrid Feasibility Studies

Techno-economic modelling and business model planning for 
village level PV system supplying domestic and PUE services



Thank You!



• Combatting poverty through health, education, or food provision may produce short term impacts, but 
providing opportunities for sustainable livelihoods creates employment and develops local economies 
creating long term poverty reduction. A lack of access to modern energy services inhibits the ability to 
run a business, while off grid renewable energy systems facilitate opportunities for income generating 
activities and sustainable livelihoods.  Through feasibility studies conducted with NGOs in Malawi, this 
paper examines the impacts of, and barriers to, the uptake of solar PV for productive uses of energy 
(PUE) examined through an energy justice perspective.  An evaluation is made of what types of PUE 
(agricultural, sales and services, repair and manufacture) are most viable, which are most desired in 
rural areas of Malawi, and what the impacts of implementation will be on rural communities. The 
barriers to implementation and the influencing parameters in the Malawian energy access ecosystem 
impacting the uptake on PUE in Malawi are discussed. The paper relates the findings to the concepts 
of distributional, procedural, and recognition energy justice, exploring energy inequalities related to 
income generating activities, and opportunities to tackle energy injustice by promoting solar PV 
productive use implementation. 

Abstract


