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Defining microgrids and minigrids 
At least one distributed energy resource (DER) providing power services to loads within a geographic perimeter

with the ability to be controlled as a single entity

Distributed Energy Resources (DER) 

Control
• Fully isolated

Resilience
• ≥12 hours

Capacity
• 20 kw

Minigrids

Distributed Energy Resources (DER) 

Control
• Grid synchronous

Resilience
• ≥24 hours

Capacity
• 100 kw

Microgrids

http://www.woodmac.com/


US microgrid landscape

Customers, size, and drivers
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Who are the customers?

41%

17%

15%

14%

13%

Commercial and industrial

Military installation

University/research facility

Remote community

Community

5.9 GW
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How big is the market?

The last three years has seen the growth of the number of projects
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What is driving this market?

Three motivations for microgrids

Economics

26% & 36%
Cumulative cost declines of storage and 

solar since 2014

Resilience

61%
Increase in the average United States 

customer’s outage duration from 2014 

to 2018

Sustainability

63%
Percent of Fortune 100 have 

sustainability goals

http://www.woodmac.com/


Kenya minigrid landscape

Customers, size and drivers
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35%

18%

47%
Grid-Connected

Off-Grid

Unelectrified

Kenya has made massive strides towards universal electricity access since 2015

National electrification rates boomed from 42% in 2015 to 75% percent in 2018, the third fastest globally

The World Bank has identified 14 underserved counties, mainly in the country’s

north and east, representing 72% of Kenya’s land and 20% of the population.

Data source: World Bank Group KOSAP Project Appraisal (2018); Map source: World Bank Group Africa Electricity Grids Explorer

Grid network concentrated between Lake Victoria and Mombasa

Source: World Bank Group KOSAP Project Appraisal (2018)

Electrification rates of 14 underserved, rural counties

Source: World Bank Group “Tracking SDG7: Energy Access Project Report” (2019)

Electrification rates for rural and urban populations in Kenya
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12%

Urban Rural
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Source: Wood Mackenzie Power & Renewables

Gaps in electricity access persist between rural and urban populations 

http://www.woodmac.com/
mailto:http://documents.worldbank.org/curated/en/212451501293669530/pdf/Kenya-off-grid-PAD-07072017.pdf
mailto:http://africagrid.energydata.info/
mailto:http://documents.worldbank.org/curated/en/212451501293669530/pdf/Kenya-off-grid-PAD-07072017.pdf
https://trackingsdg7.esmap.org/


Wood Mackenzie -- HIMC 2020 woodmac.com

Source: Wood Mackenzie Power & Renewables, 1New Climate Institute, “The role of renewable energy in Kenya’s electricity sector”; World Bank, “Minigrids for half a billion people”

Minigrids are less cost-intensive than grid extension, offer more flexibility than SHS

Minigrids have moved steeply down the learning curve, but cost profile still a “missing middle” for investors

Given the low cost of SHSs, minigrid 

potential is often overlooked in least-

cost estimates.

$2,427 

$600

$1,377

$856 

$210

Grid Extension

Minigrid

SHS

Average cost per Connection (USD)

2018 Average 2020 Estimate

Average cost per connection for electrification solutions

Source: New Climate Institute, “The role of renewable energy minigrids in Kenya’s electricity sector”
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Estimated learning rate from 

various reported costs shows 

~50% cost decline in 5 years

Wood Mackenzie estimates that minigrid 

costs per connection will reach as low 

as $600 USD in Kenya by 2021 as the 

sector continues down the learning 

curve.

Grid extension costs are estimated to 

rise by over 75% from 2018-2020, as 

remaining customers are in increasingly 

rural areas with low demand.

Cost evolution highlights

Estimated minigrid cost per connection (USD) through 2021

Source: New Climate Institute, “The role of renewable energy minigrids in Kenya’s electricity sector”

http://www.woodmac.com/
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https://openknowledge.worldbank.org/bitstream/handle/10986/31926/Mini-Grids-for-Half-a-Billion-People-Market-Outlook-and-Handbook-for-Decision-Makers-Executive-Summary.pdf?sequence=1&isAllowed=y
https://newclimate.org/wp-content/uploads/2019/11/The-role-of-renewable-energy-mini-grids-in-Kenya%E2%80%99s-electricity-sector.pdf
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6%

12%

31%

51%
113

Operational Minigrids

Source: Wood Mackenzie Power & Renewables

Four ownership models make up Kenya’s energy access minigrid market landscape

Over half of installed projects are publicly-owned, and nearly a third are owned by private licensees

Community ownership

Under a typical community model, local 

communities with a specific electricity demand 

partner with private companies for EPC work 

and grid operation. Upon completion of the 

minigrid, ownership and asset management 

responsibilities are passed to the local 

government or a governing committee.

Public ownership

Public minigrids are owned and operated under 

KPLC and REREC. Customers are charged a 

regulated tariff paid directly to KPLC. Public 

minigrids make up the majority of projects 

>20kW capacity with installations in operation 

as early as 1976.

Direct ownership

Private-sector players can apply to receive 

generation licenses approved by the EPRA. As 

part of the licensing process, EPRA approves 

cost-reflective tariffs and connection fees. In 

2015, Powerhive became the first minigrid 

developer to receive an generation license in 

Kenya.

Public-private partnership (PPP)

PPPs split ownership between the public utility 

(KPLC) and private developers. Private 

developers are responsible for EPC work and 

asset management and receive monthly 

payments as determined under the power 

purchasing agreement (PPA). Customers are 

charged a regulated tariff paid directly to KPLC. 

The 121 minigrids planned under the K-OSAP 

program will utilize this model and will 

drastically increase the total share of PPP 

projects when implemented.

http://www.woodmac.com/
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38%

24%

30%

44%

1,002,164 (8%)

1,710,164 (13%)

24%

28%

12,848,253
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Distribution of solution types addressing unelectrified population given two scenarios of grid extension success (2025)*
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Private sector players will contribute between 164k-305k new connections by 2025

38-57% of Kenya’s unelectrified population is slated to receive electricity access through off-grid solutions

Annual added household connections by scenario, 2020-2025
Annual minigrid generation capacity installed by scenario, 2020-

2025 (MW)
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Off-grid centric Grid-centric

Slow growth in capacity installed per year by 

private sector players more than triples in an 

off-grid centric scenario by 2025
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Source: Wood Mackenzie Grid Edge Service, EIA, CERES

What is driving this market?

Minigrid market drivers differ by customer segment

Economics
Resilience

Reliability
Sustainability

SMEs, 

Commercial, 

Industrial

Hedge against persistently high 

and rising diesel prices

Price certainty vs 

intermittent power, 

fluctuating diesel prices 

and availability, etc

ESG / CSR or emissions 

targets have yet to play a 

major role in the minigrid 

sector, but likely grow as 

grid defection increases

Residential, 

Energy Access

Energy expenditure savings 

against low quality, costly fuels 

like kerosene, traditional 

biomass, or in some cases, 

diesel

Lack of access to 

reliable electricity (if 

any at all) + high utility 

from kWh = high 

willingness to pay for 

reliable power

High WTP driven by the 

livelihood benefits access to 

electricity offers (notably, 

increasingly core to 

strategic investor 

transformations)

http://www.woodmac.com/
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Source: Wood Mackenzie Energy Transition Practice

The US is a larger market by an order of magnitude

Forecast capacity additions in 2020

http://www.woodmac.com/
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Source: Wood Mackenzie Energy Transition Practice

Comparing minigrids, a more nuanced conclusion

Forecast capacity additions in 2020
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Source: Wood Mackenzie Energy Transition Practice

Forecasted minigrid and microgrid capacity additions from 2020 to 2025

US market will be led by grid-synchronous projects, while Kenya’s will be led by grid-isolated projects
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Source: Wood Mackenzie Energy Transition Practice, EIA, CERES

What is driving this market?

Three motivations for each market

Economics
Resilience / 

Reliability
Sustainability

United States Solar and storage cost declines
Increasing extreme 

weather
Renewables targets

Kenya (energy 

access 

segment)

Strong value proposition 

against kerosene, diesel, 

traditional biomass, or 

unreliable grid

Reliable electricity 

drives a high WTP

Access to energy yields 

myriad livelihood benefits 

and fuels a virtuous cycle

http://www.woodmac.com/
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A SELECTION OF RECENT ANALYSIS FROM GTM RESEARCH

Ownership Rights

All reports are owned by Wood Mackenzie, protected by United States Copyright and international copyright/intellectual property laws under applicable treaties

and/or conventions. User agrees not to export any report into a country that does not have copyright/intellectual property laws that will protect Wood

Mackenzie’s rights therein.

Grant of License Rights

Wood Mackenzie, hereby grants user a personal, non-exclusive, non-refundable, non-transferable license to use the report for research purposes only pursuant to the

terms and conditions of this agreement. Wood Mackenzie retains exclusive and sole ownership of each report disseminated under this agreement. User agrees not to

permit any unauthorized use, reproduction, distribution, publication or electronic transmission of any report or the information/forecasts therein without the express

written permission of Wood Mackenzie. Users purchasing this report may make a report available to other persons from their organization at the specific physical site

covered by the agreement, but are prohibited from distributing the report to people outside the organization, or to other sites within the organization.

Disclaimer of Warranty and Liability

Wood Mackenzie has used its best efforts in collecting and preparing each report.

Wood Mackenzie its employees, affiliates, agents, and licensors do not warrant the accuracy, completeness, correctness, non-infringement, merchantability, or fitness

for a particular purpose of any reports covered by this agreement. Wood Mackenzie, its employees, affiliates, agents, or licensors shall not be liable to user or any third

party for losses or injury caused in whole or part by our negligence or contingencies beyond Wood Mackenzie’s control in compiling, preparing or disseminating any

report or for any decision made or action taken by user or any third party in reliance on such information or for any consequential, special, indirect or similar damages,

even if Wood Mackenzie was advised of the possibility of the same. User agrees that the liability of Wood Mackenzie, its employees, affiliates, agents and licensors, if

any, arising out of any kind of legal claim (whether in contract, tort or otherwise) in connection with its goods/services under this agreement shall not exceed the amount

you paid to Wood Mackenzie for use of the report in question.

License
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