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Lecture outline

14.35-15.45 Overview 
• Electrification status in emerging markets
• On-grid and off-grid: Challenges and opportunities
• Off-grid innovations 



State of electrification
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1 billion people still lack 
access to electricity 



Influence of population growth
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Energy sources before electrification
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Role of energy for development
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On-grid and off-grid
• Adding power plants 

and 
• Extending high-

voltage transmission 
lines and distribution 
networks into rural 
areas. 

• Mini grids ( <10 MW, 
50 km)

• Micro grids (<100 kW, 
8 km)

• Hybrid grids
• Solar Home Systems
• Pico solar appliances
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On grid opportunities and challenges
In the past two decades more than 1.7 billion people have been added to national 
electricity networks worldwide, mostly in urban areas. 

The biggest challenges:
• lack of sufficient generation capacity
• poor transmission and distribution infrastructure
• the high costs of supply to rural and remote areas 
• the inability of low income households to pay high connection charges, and the weak 

financial state of the utilities.

Barrier to household access is the cost of connection. 



Off grid opportunities and challenges

Policy
• Regulation concerning on-grid and off-grid compatibility
Business models
• Pay as you go
Finance
• Lack of funding 

21.5.2019
13



21.5.2019
14



Minigrids: Rafiki power (E.On)
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Solar Home Systems: Mobisol
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Solar appliances: D.light
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Frugal innovations
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Innovation in inclusive business models
Types of innovation needed for BOP business models

Product innovation Delivery innovation Adaptation to 
Infrastructure

Relationship and 
labor innovation

Partnership and 
network innovation

üAffordability and 
quality

üDifferent 
functionality

üCommercial 
scale

üResource 
efficiency

üEfficient 
delivery 
process

üGroup credit 
schemes

üEffective 
distribution 
systems

üUsable 
interfaces

üLast mile by 
local 
subsistence 
entrepreneurs

üDesign for 
hostile 
environment 
(e.g. erratic 
electricity, dirt 
roads)

üHybrids: new 
technology in 
deficient 
infrastructure 
conditions

üDeskilling work 
processes

üLocal actor 
involvement

üTrust-based 
relationships

üMutual benefit

üCapabilities 
development

üUntypical 
business 
partners

üMulti-
stakeholder 
relationships

üCommon goals

üUtilization of 
complimentary 
resources

üNetwork 
assembling and 
coordination
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Innovation: Products and solutions
• Create a new price performance of products and services ≠ just lowering prices
• Prepaid is often the preferred payment method
• Product or service functionality in BOP might be different – start from BOP need and 

aspirations, forget developed market experiences
• Solutions for 4 billion people must be more resource efficient than in developed 

countries because of the carrying capacity of the earth

Halme



Innovation: Labour & partnerships
• Inclusive innovation is often about co-

creation. Therefore: 
• Be prepared to work with untypical business 

partners (e.g. NGOs)
• Engage local actors to help in the process. 

They have the knowledge and influence
• Engage groups in the savings-credit 

schemes instead of individuals.
• Deskilling work – in most BOP markets lack 

of trained labour force
• The ”last mile” to the customer can be

provided by local subsistence entrepreneurs.
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Innovation: Infrastructure
• Design for hostile environments

– Dirt roads, erratic or no electricity, deficient hygiene conditions
• Innovate hybrid solutions of new technologies and existing infrastructures

– Advanced technology solutions, such as regional network of PCs, must 
coexist with poor and mediocre electrical and telecom infrastructures

• Leapfrog!
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