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Overview 

Should governments invest in (nationwide) grid extension?  

 Parts of the literature says ‘yes’, others say ‘no’ 

 Different perspectives on the ‘divide in the literature’ 

 

Leapfrogging the grid? The prospects of off-grid solar  

 Mini-grids walk the line between grid and off-grid, but many barriers 

 How about home-scale solar? 

 

Substance of this talk 

 Our own work  

 Recent systematic reviews of the literature (Bayer et al. 2019, Bos et al. 
2018, Hamburger et al. 2019, Jimenez 2017, OXFAM 2019) 
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Impacts of grid electrification 

For long, the reading in the academic literature has been that electrification 
has substantial impacts on economic and social development 

Yet, no evidence on Africa 

 
 

 
 



  

Recent evidence on on-grid electrification in Africa 

Three large-scale recent studies in rural Africa have shifted the prior in the 
literature 



  

Divide in the literature: Possible explanations 

Indeed, evidence from Africa is less optimistic (see as well Bos et al. 2017 and 
Peters/Sievert 2016) 

A regional divide?  

https://www.tandfonline.com/doi/full/10.1080/19439342.2016.1178320?scroll=top&needAccess=true


  

Divide in the literature: Possible explanations 

A methodological divide?  

 

Bayer et al. 2019:                                                                                           
“Findings in RCTs are less positive” 



  

Divide in the literature: Possible explanations 

Indeed, many IV-based papers find large and significant effects while… 

…well-crafted impact evaluations find modest or no effects 

 

[Honi soit qui mal y pense: “Methods matter: P-Hacking and Causal Inference 
in Economics”, Brodeur et al. (2018)] 

A methodological divide? 

 



  21/11/2019  9 

 

 

Costs of on-grid electrification 

„Does Africa’s energy future even lie with the grid?” 
 

In any case, it seems fair to conclude that impacts of on-grid electrification are 
much smaller than previously thought. 

How about the costs? 

Lee, Miguel, and Wolfram (2016) in Kenya 

 ‘welfare loss’ from grid intensification of 511-1,100 USD per household. 

Lenz et al. (2017) in Rwanda 

 Costs per connection: 1,500 USD 

Chaplin et al. (2017) in Tanzania  

 Costs per connection: 6,600 USD 
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 Rural households use lighting, radio and sometimes TV sets 

 Electricity is (virtually) never used for cooking, refrigeration, or productive 
appliances  

Low consumption in connected areas  

Monthly electricity consumption in Rwanda (in kWh) 

 
 

Source: Lenz et al. (2017) 

 

 

        

https://www.sciencedirect.com/science/article/pii/S0305750X16304387
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 Whatever precisely the true costs and benefits of rural electrification are… 

 

 …connecting every single African village to the grid is not reasonable 

 

Let’s rethink the on-grid-off-grid balance of electrification portfolios 

Towards an Electrification Masterplan 



  

How about off-grid solar? 
 

From solar lanterns to mini-grids 

 
 

 
 
 

 

 
 

 
 



  

Mini-grids: The silver bullet alternative to the grid? 

  

 

 
 

 
 

 

 
 

 
 

 Huge potentials in principle, but… 

 few examples of sustainably working mini-grid programs in Africa have 
matured beyond the pilot village (“boutique electrification”, Tenenbaum 2014)  

 

 

 

 

 

        

Off-grid solar 



  

Home-scale solar 

Randomized Controlled Trials on off-grid solar are mushrooming 

 Impact findings are not euphoric, but overall positive – especially in proportion to low 
investment costs 

 People value off-grid solar highly!  
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Revealed willingness to pay as a share of monthly expenditures 

 
 

Solar 
Lantern  

 

Solar Lantern+ 
Phone Charger  

 

SHS (several lights, 
radio, small TV) 

 Source: Grimm et al. 2018 

The rural poor value off-grid solar highly… 

http://en.rwi-essen.de/publikationen/ruhr-economic-papers/918/
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Source: Grimm and Peters 2016 

…but only the better-off strata can afford 

Because of higher replaceable energy expenditures, wealthier households have 
higher saving potentials  

https://journals.openedition.org/factsreports/4222


  

The LED-Lighting Transition:  
“Low-quality” solar and dry-cell batteries  

 
 
 

 
 
 

 

 
 

 
 

Kerosene is no longer the baseline situation 

 

 

        

Source: Bensch et al. (2017) 

 

 

        

https://www.sciencedirect.com/science/article/pii/S0973082616310444


  

The LED-Lighting Transition:  
“Low-quality” solar and dry-cell batteries  

 
 
 

 
 
 

 

 
 

 
 

Kerosene is no longer the baseline situation 

 

 

        

Source: Bensch et al. (2017) 

 

 

        

https://www.sciencedirect.com/science/article/pii/S0973082616310444
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The lighting transition: “low-quality” solar 

 

 

SHS take-up over time in Kénédougou region, Burkina Faso 
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non-branded SHS branded SHS

Source: Bensch et 
al. (2018) 

 

 

        

https://www.sciencedirect.com/science/article/pii/S1364032117315290
https://www.sciencedirect.com/science/article/pii/S1364032117315290
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 Rethink the on-grid-off-grid balance electrification portfolios 

 

Challenges ahead:       

Towards an Electrification Masterplan 

 How to improve energy planning systems (i.e. where should the grid go)? 

 

 Viable business models for mini-grids  

 

 What is the role for “high-quality” off-grid solar vis-à-vis La Chinoiserie? 

 

 How to establish effective waste management systems for solar?  
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A couple of related Blogposts:  

Lighting transition in rural Africa, The Conversation 

How much das Africa need the grid?, World Bank’s Let’s Talk Development  

Impacts of on-grid electrification in Rwanda, The Conversation 

Lighting up rural Africa, Green Growth Knowledge Platform  

@jrgptrs 

https://theconversation.com/how-solar-kits-and-battery-lamps-are-replacing-kerosene-across-africa-100345
https://theconversation.com/how-solar-kits-and-battery-lamps-are-replacing-kerosene-across-africa-100345
http://blogs.worldbank.org/developmenttalk/rural-electrification-how-much-does-sub-saharan-africa-need-grid
http://blogs.worldbank.org/developmenttalk/rural-electrification-how-much-does-sub-saharan-africa-need-grid
http://blogs.worldbank.org/developmenttalk/rural-electrification-how-much-does-sub-saharan-africa-need-grid
https://theconversation.com/how-electricity-changes-lives-a-rwandan-case-study-91018?utm_source=twitter&utm_medium=twitterbutton
https://theconversation.com/how-electricity-changes-lives-a-rwandan-case-study-91018?utm_source=twitter&utm_medium=twitterbutton
https://theconversation.com/how-electricity-changes-lives-a-rwandan-case-study-91018?utm_source=twitter&utm_medium=twitterbutton
https://theconversation.com/how-electricity-changes-lives-a-rwandan-case-study-91018?utm_source=twitter&utm_medium=twitterbutton
http://www.greengrowthknowledge.org/blog/lighting-rural-africa-how-much-do-poor-value-electricity-and-can-they-afford-pay-it
http://www.greengrowthknowledge.org/blog/lighting-rural-africa-how-much-do-poor-value-electricity-and-can-they-afford-pay-it
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“High-quality” vs. “Low-quality” solar 

Neither objective nor subjective indicators point at a striking superiority of “high-
quality” solar 
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Battery-powered (non-adopters)

Electric (private panel, 2009 or later)

Electric (program panel)

Always Often
Seldom Never

Satisfaction with lighting quality in Kénédougou region, Burkina Faso 

 

 

        

Branded solar 

Non-branded solar 

 

 Dry-cell batteries 

Kerosene 

 

 Source: Bensch et al. (2018) 

 

 

        

https://www.sciencedirect.com/science/article/pii/S1364032117315290
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