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Off-grid project developers have pioneered the sector in the quest to deliver affordable clean energy access solutions that are sustainable. The initial assumptions that improving energy access would trigger green growth in off-grid communities have had to be re-evaluated based on off-grid realities, i.e. the limited growth in consumption of end users. The aim of this study was to understand how the PDs supported by EEP Africa have evolved to proactively address the constraints affecting the off-grid energy value chain, specifically by promoting the productive use of energy. What do we mean by this phrase that is now commonly used?



A definition of the productive use of clean energy

The productive use of clean energy can be defined as 

agricultural, commercial and industrial activities that 

generate income and are powered by clean energy 

sources. These activities increase productivity, 

enhance diversity, and create economic value (ARE, 

2015; NREL, 2018).
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local industries, such as agriculture, livestock and fishing; light manufacturing, such as welding and carpentry; commercial and retail activities, such as tailoring, printing, catering and entertainment; andmedium-scale production, such as small factories or intensive agri-processing.



EEP Africa Portfolio: Projects promoting productive uses

Total project cost, per technology and country, 
for completed productive use projects 

Productive activities supported by EEP Africa financed projects 
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Between 2010 and 2017, EEP Africa supported 22 projects that actively promoted PUE. EUR 7.2 million were committed to projects with a cumulative budget of EUR 19.9 million.The majority of funds were provided to solar mini-grids and the most significantly in Tanzania. This was primarily due to the liberal regulatory framework that encouraged distributed energy access solutions in Tanzania. From these projects, we learnt that productive uses were initiated primarily by mini-grid developers who realised that demand was not reaching the levels anticipated. Business models were adjusted to address market failures to a greater and greater extent. Based on our research, we identified 3 main business models that have been adopted by mini-grid operators. 



MINI-GRID BUSINESS MODELS
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Energy Supply Model: The energy service provider produces and supplies reliable and affordable electricity to consumers via a small distribution grid. The mini-grids are designed to accommodate a primary offtaker or to convert existing users from diesel to electricity. Potential primary offtakers are largely linked to local agricultural production and operations are site specific. Business Acceleration Model: The energy service provider combines energy supply with appliances and equipment, through direct sales and/or financing. In some cases, this is combined with targeted business development support. This has been shown to boost revenue generation for both the developer and the user. Supplier-Offtaker Model: The energy service provider fills the demand gap by establishing and operating a commercial or industrial activity, serving as the primary offtaker. Initiating a productive activity based on a local commodity (such as producing ice for fisherman) that supports revenue generation can be more profitable for the energy supplier than providing energy to end consumers. 



STAND ALONE SYSTEMS
FOR PRODUCTIVE USE



Stand-alone  System Business Models
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Agsol - Hammer mills 800 W minimum capacity�Providing value for money: Agsol’s mills are designed to serve small farming communities of 50-300 households and return payback within 2 years. This is compared to >4 years for a diesel mill. Mill owners benefit from a profitable milling business, other business opportunities (e.g. trade store, barber shop), and access to power. Furthermore, money stays within the community. • Time savings for users: Customers benefit from having convenient access to milling and energy services close to their homes.• Better efficiency: Agsol’s DC machines have efficiency gains well over 50% compared to an equivalent sized AC machine. 



Conclusions
• Combining access to energy with the right resources, financing 

and access to markets can drive green growth.
• Productive use take place in a broader system. Models have 

evolved to fill gaps in the value chain.
• Understanding energy needs is complex and requires continuous 

adaptation.
• Business models need to incentivise productive users but should 

be cautious of trying to adjust user behaviour to suit optimal 
technical performance.

• Newer and innovative approaches combine durable, efficient 
stand-alone solutions with the IoT to provide value added, user-
oriented services.
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Combining access to energy with the right resources, financing and access to markets can drive green growth. Productive use take place in a broader system. A value chain approach is required to address market failures… where possible. Increasing agri-processing will mean customers need to ensure they can get produce to market.The evolution of business models is addressing the gaps in the value chain however, this detracts from core business activities, requires resources and expertise not traditionally available to PDs in this space. The identification of energy needs has not gone significantly further than the obvious. Partnerships are required to build value chains. Energy4Impact, for example, is engaging in supporting end users to establish businesses.The constraints of particular technologies, such as solar PV, from tools such as demand shifting. However, this can be counter productive. E.g. implementing higher tariffs after dark can reduce consumption rather than shifting it as many rural communities perform productive activities in the evening, after farming the field.There is a growing availability of standalone solutions that are promoting specific uses and improving service delivery by monitoring customer usage. Sunculture water pumps allow the company to provide advice to users to improve their irrigation practices. Agsol – provides hammer mills that are very efficient to decentralise milling services.



Driving green growth:
• Expand early-stage 

financing to test 
productive use applications 
and innovations

• Support the potential for 
productive use throughout 
the value chain

Promoting inclusive green 
growth:
• Strengthen the role of 

women and youth as 
agents of change in 
productive uses

• Expand financing 
mechanisms that facilitate 
productive use and clean 
energy affordability for the 
bottom-of-the-pyramid

Facilitating green growth:
• Adapt project design to 

the local context

• Address the impact of 
tariffs and demand 
management on 
productivity

• Incorporate innovative 
financing mechanisms for 
appliances

• Commit to long-term 
business development 
support

• Develop partnerships to 
draw on institutional 
strengths

Recommendations
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A number of recommendations are mentioned that can be boiled down to better identification of needs, addressing weaknesses in the value chain, and strengthening the role of women as productive users.
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