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Off-grid electrification using renewable energy: 
missed windows of opportunity for small wind policy 

in Kenya

Abstract
Different pathways have been used to achieve rural electrification in developing countries, 
including grid connections, stand-alone solutions and mini-grids. While mini-grids in many cases 
are identified as the optimal option, the factors that influence the choice of technology are not 
well-defined. This paper investigates the effect of policies on the choice of technology for rural 
electrification, and specifically, the limited use of small-scale wind-powered technology for 
electrifying marginal areas in Kenya. We used the Multiple Streams Framework to analyse data on 
the dynamics of policy related to small wind for rural electrification in Kenya. The analysis 
identifies a constellation of factors that disfavoured a policy window that could enhance the use 
of small wind in rural electrification. The factors include the absence of policy targets, data and 
feasibility studies, and limited skills and capabilities. Addressing these factors could be an 
important step in opening a policy window for policy change towards small wind, particularly, 
solar/wind hybrids in rural electrification. More broadly, we argue for the need to increase 
awareness on policy gaps on small wind to achieve universal access to electrification in rural and 
marginalized areas. 

Keywords: Choice of technology, Multiple streams framework, Policies, Rural Electrification, 
Small wind, Solar PV 

1. Introduction
Energy access in Africa has progressed slowly in comparison to population growth (Corfee-Morlot, 
2018), and access to electricity is low at 48% of the population (Babayomi et al., 2023). This is 
attributed to unreliable electricity infrastructure and the high cost of connecting predominantly 
rural populations (Kinally et al., 2022). Rural electrification (REL) in developing countries is mainly 
through stand-alone power systems, mini-grids and central grids (Hansen & Xydis, 2020). Small-
scale renewable electricity systems are increasingly becoming suitable complements to 
centralized electrification through off-grid practices (Rothfuß & Boamah, 2020). The definition of 
small varies with technology type and specific application in different environments and country. 
In the United States, less than 100 kW is small, while in the United Kingdom, it is less than 500 kW 
(Van Treuren, 2016; Torres-Madroñero et al., 2020; Clarke, 2018). This paper adopts the United 
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States definition of systems less than 100 kW, mostly used to offset the electricity bills or backup 
the grid in homes, farms and small businesses. 

Many governments in low-income countries are keen to enhance access to electricity for purposes 
of improving health and education, generating income, increasing productivity, reducing 
inequality and enhancing the quality of life (Lahimer et al., 2013). The choice of technology (CoT) 
in REL is not always explicit and depends on several factors including policy as explained in 
subsequent sections. 

While several countries around the world have succeeded in developing small wind, this has not 
been the case for Kenya. The country’s successes in developing large wind are not replicated in 
SWT. This is explained by variances in innovation and diffusion dynamics between the two 
technologies (Hansen et al., 2018). Greater deployment of SWT could be achieved through hybrid 
systems, i.e. combining with solar or diesel fuel options (Leary et al., 2018). Solar Photovoltaic 
(PV)/diesel mini-grids have been dominant in Kenya (Johannsen et al., 2020) despite the benefits 
of small wind/ diesel solutions which offer 24-hour power with reduced fuel use (Leary et al., 2018) 
– something solar PV/ diesel does not. Kenya’s experience in small wind technology highlights the 
complexity of decision-making in choosing a technology to solve energy access issues and the 
importance of facilitatory policy to address this.

The paper has five sections: section 2 presents the literature; section 3 discusses the methodology; 
section 4 is the Multiple Stream Framework (MSF) analysis of off-grid electrification in Kenya and 
section 5 is the discussion, conclusions and policy implications. 

2. Literature review

2.1. Choice of technology for rural electrification
The CoT for REL is a multidimensional problem involving various actors and factors, with key 
considerations on technical, economic, social, environmental and policy/regulation aspects 
(Rahman et al., 2013). Whether solar or wind is used mainly depends on the resource assessment 
(quantity, availability, cost, sustainability and potentially conflicting uses of either wind or 
solar)1. The CoT for REL also depends on many other factors including policy and institutional 
frameworks and the socioeconomic setup in the rural areas. Other factors include the 
characteristics of the local community, availability of the energy resource, the existing 
infrastructure, placement from the main grid, load types, geographic conditions, and how 
available and mature the selected technology is (Rahman, 2014).

Solar PV technologies have been championed as key tools for sustainable development through 
REL (Green, 2005). The cost of maintaining and operating solar PV is lower than that of SWT and 

1 https://www.usaid.gov/energy/mini-grids/technical-design/key-steps   Accessed 11th April 2024
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is cost-free in terms of fuel (Mahapatra & Dasappa, 2012). The abundance and high predictability 
favour solar PV technology, but in the case of small wind in Kenya, there is a general lack of 
infrastructure, maintenance services and poor access to financial services (Azimoh, 2016). 
However, as noted above, solar PV is not effective at night without batteries, and therefore, solar 
PV/diesel hybrid mini-grids could be more inefficient in many places compared to wind/diesel 
hybrid systems.

2.2. Small wind turbines in off-grid electrification
Small wind turbines could complement solar energy (as wind frequently occurs at night, when the 
sun is not shining); reducing dependency on diesel generators and increasing the availability and 
reliability of electricity supplies in poorly serviced areas. The attributes of SWT for example, the 
ease of manufacturing SWT compared to solar panels and the use of maintenance services for 
SWT to open new livelihood opportunities have not been comprehensively studied (Leary et al., 
2018). The competition between SWT and solar PV is limited by the rapid decline in the latter’s 
prices, especially compared with the variability of the wind resource and the high cost of 
maintaining SWT components (Leary et al., 2020).

That said, SWTs are largely unutilized in the development of mini-grids in developing countries, 
despite available studies indicating the potential complementarity with solar PV (Muchiri et al., 
2023; Hansen and Xydis, 2020). SWTs present challenges relating to their design, placement, and 
transportation (Sumanik-leary, 2013). The placement of wind turbines, which have several moving 
parts, implies that they are exposed to the elements of the weather (lightning, corrosion strikes), 
and failure occurs. Additionally, the availability of data and limitation in knowledge and expertise 
are serious for SWT (Johannsen et al., 2020). 

Despite these issues, when the Kenya MiniWind Project assessed the existing potential for adding 
wind to solar PV sites in Kenya using the Global Wind Atlas data (Technical University of Denmark, 
2023)2 they found that out of 155 mini-grid sites, 53 had wind speeds above 4m/s providing 
opportunities for the addition of SWT.  This included 27 of Kenya’s Off-grid Solar Access Projects 
(KOSAP) sites, 8 Rural Electrification Authority (REA) sites and 18 All Other sites (Nygaard et al., 
2018). This proportion represents 34% of the existing mini-grid sites which could potentially host 
solar PV/wind hybrid mini-grids. Furthermore, they found that SWT (10-100 kW) can be connected 
to the main grid or mini-grids. For this to happen, net metering is a prerequisite, and power 
purchase agreements need to be less bureaucratic (Nygaard et al., 2018). In addition, new 
regulations that allow different power generators to distribute electricity gazetted in March 2024 
(Energy and Petroleum Regulatory Authority, 2024) could eliminate the monopoly of power 

2 The Global Wind Atlas is an online resource that is updated in real-time
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distribution by Kenya Power and Lighting (KPLC) and change the trend of investments in 
generation using small wind turbine technology.

 

2.3. Policies influencing choice of technology
Various policies have been used to address the unique challenges of electrifying remote areas in 
different countries. For example, the regulations on power distribution gazetted in March 2024 in 
Kenya and financial incentives to promote private sector investment (Omole et al., 2024). These 
have different effects depending on the country and region they apply to. The literature spells out 
requisite conditions for successful mini-grid development, including the presence of appropriate 
legal frameworks, cost-reflective tariffs, plans for expanding the grid, guidance on when the grid 
arrives, licensing and tariffs for off-grid generation, and plans for private sector engagement 
(Bhattacharyya & Palit, 2021).

Further, Leary et al., (2020) and Omole et al., (2024) suggest that the thriving of SWT in developing 
countries requires the following conditions: evaluation of the potential and availability of plans, 
specific site assessments, institutional support, particularly the community set-up necessary for 
maintenance, the quality of products; government endorsement; tax exemptions on imports and 
favourable feed-in tariffs.

2.4. Multiple Streams Framework 
The Multiple Streams Framework (MSF) is based on the Multiple Streams Theory (MST) developed 
by Kingdon (1984) and Sabatier (2007). It explains the reasons for choosing one issue over another, 
periodic changes in their agenda, and what informs the selection of a few choices from a broader 
range of options (Adams & Asante, 2020). The MSF is usually used to identify the existence of 
policy windows which are created through the coupling of the problem stream, policy solution 
stream and the political streams of the MSF, and are often used to lobby for policy change by 
policy entrepreneurs. 

Petridou (2014) defines the different elements of the MSF as follows: 1) the “problem stream” 
concerns the issues that policymakers would like addressed (Nowlin, 2011); 2) the policy stream 
constitutes the ideas and solutions to the policy problem generated by experts in the field as well 
as policymakers. MST posits that a policy change will likely occur when policy entrepreneurs take 
advantage of a favourable short-lived moment that presents itself as a policy window; 3) the 
politics stream refers to the national political environment; 4) policy entrepreneurs could be either 
within or outside government and will use own resources to front policy ideas that link solutions 
to problems. Furthermore, Petridou (2014) notes that a policy window is opened when the issues 
identified under the problem stream, solutions stream, and politics stream come together and 
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create an opportunity for policy entrepreneurs to front an argument that is favourable to policy 
change, which constitutes the policy output.

Studies that use the MSF to analyze energy policies in developing countries include Zimmer et al. 
(2010) who examined the factors that shaped climate-related policies, focusing on RE policy and 
fossil fuel pricing policies. Hernández & Lucatello (2022) have investigated the integration of 
climate policy in Mexico including how policy entrepreneurs influenced the enactment of the 
energy transition law in 2015. Policy entrepreneurs influenced the national transition to clean 
electricity. Carvallo et al. (2016) used the MSF to explain how non-conventional renewable energy 
(NCRE) was included in two laws in Chile but did not find any evidence of a political window for 
the NCRE Law. The MSF framework has been used to explain the possibility of Africa capitalizing 
on its RE capacity (Adams & Asante, 2020) through the coupling of the three streams.

These studies use the MSF to explain various aspects of RE policy in developing countries, but they 
do not investigate individual countries in Sub-Saharan Africa. Further, none of these studies 
explores how the CoT for REL is determined. We filled this gap by analyzing how policies influence 
CoT and specifically why small wind is not a technology choice in REL in Kenya when compared to 
solar PV, despite being domiciled under the same policy framework and innovation system.

In this paper, we used the MSF slightly differently, and focused on identifying gaps that have 
prevented the opening of policy windows through the coupling of the problems, solutions and 
politics streams. This paper contributes to the discussion on the design of functional policies and 
practices on REL (Omole et al., 2024) as well as the use of the MSF to analyze REL policy in 
developing countries.

3. Methodology

3.1. Conceptual Framework
We focused the analysis on investigating how the two technologies (solar PV and SWT) have 
developed at disparate rates despite being exposed to the same policy framework and innovation 
system. We used the five structural components of the MSF to analyze the key actors, problems, 
solutions, and events that influence the policy process that leads to CoT for REL using off-grid RE 
options (Hansen et al., 2018). 

The conceptual framework for the analysis is presented in Figure 1.

Figure 1 Conceptual Framework- Based on the MSF (Adams & Asante, 2020)
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The overall question guiding the study was: “How do policies influence the choice of technologies 
to use in addressing rural electrification problems in off-grid areas?” (Wandera, 2024. pg. 32). The 
more specific question was: “How have policies influenced the choice of technologies, notably the 
lack of wind-powered technology, in addressing electrification of rural and marginal areas in 
Kenya?” (Wandera, 2024. pg. 32). 

3.2. Case selection 
Despite achieving 75% connectivity over the last twenty years (Volkert & Klagge, 2022; Kenya 
National Bureau of Statistics, 2023) and 93% RE in the national electrification mix in 2022 (Ministry 
of Energy and Petroleum, 2023), most rural homes in Kenya are yet to be connected (George et 
al., 2019). Where grid connection is available, most people can hardly afford to pay the price of 
electricity and/or power is not guaranteed 24 hours a day 7 days a week, requiring alternative 
power generation, especially for institutions like schools and hospitals.  

According to World Bank data on tracking Sustainable Development Goal (SDG) 7, 25% of the rural 
population (12 million people) in Kenya lacked access to electricity in 2022 (IEA 2023). The Last 
Mile Connectivity Programme (LMCP) mostly focuses on serving customers within a radius of 600 
metres from existing transformers. All households outside this radius are hence disadvantaged 
and cannot benefit from the LMCP. It is however noted that the Least Cost Power Development 
Plan (LCPDP) divides the country into segments according to whether they will be connected to 
the grid or not (Republic of Kenya, 2018).

Off-grid solutions have been identified as the optimal solutions for the 14% of the unelectrified 
population (Ministry of Energy Kenya, 2018). The Kenya National Electrification Strategy (KNES) 
identifies solar PV as the primary technology choice for off-grid electrification, mostly 100 to 500W 
(powers a microwave, electric heater, rice cooker etc.) for middle-income groups, and 20 to 80 W 
(powers 4 lights, computer, and phone charging etc.) for low-income households (Boamah, 2020). 
Solar PV is preferred because it is modular and the maintenance requirements are low (Johannsen 
et al., 2020) coupled with the trends of declining prices of solar PV (Leary et al., 2020). Kenya has 
devolved important energy functions (Zalengera et al., 2020), and separated the functions of the 
national and county governments in the Energy Act 2019 (Government of Kenya, 2019).

The Rural Electrification Master Plan (REMP, 2008) and the Energy Policy (2018) embrace multiple 
technology options for REL including small hydropower, small wind, solar PV, and biomass 
generation out of which small wind stands out as the next possible alternative after solar PV, based 
on the energy availability profiles of solar and wind (above 4.5m/s) in 24 hrs/day cycle (Johannsen 
et al., 2020). Solar PV is more popular in the development of mini-grids compared to small wind, 
despite the two technologies emerging under a more or less similar policy framework and 
innovation system. Some scholars indicate that the government has deliberately aimed to 

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=5173301

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

wed



7 | P a g e

suppress the growth of solar PV in Kenya (Ockwell et al., 2017). Contrary views indicate that solar 
PV development has enjoyed preference at the expense of other renewables such as small wind 
(Johannsen et al., 2020; Wandera 2020), despite the established potential for hybrid mini-grids. 
This therefore informed the selection of the two technology cases for this study.

3.3. Data collection and analysis
Data was collected through a desk review of secondary qualitative data from academic databases 
and policy grey literature published between 1999 and 2023 based on the transformations that 
have transpired in the energy sector in Kenya over the last decade. These were identified from 
Web of Science and Scopus using combinations of the keywords “energy policy analysis”, “policy 
analysis frameworks”, “analyzing energy policy”, “off-grid electrification policy”, and “rural 
electrification policy”, “off-grid electrification”, “mini-grids” and “Kenya”. The search from these 
two sources produced eight (8) papers. However, on analysis of their abstracts, five (5) were 
excluded. Finding academic research papers that focus on Africa in Web of Science or Scopus is 
documented to be difficult (Asubiaro & Onaolapo, 2023). We therefore conducted the same 
literature search using Google Scholar, which generated 57 search results. Following a review of 
the titles and abstracts of these papers and removing duplications and citation references, the 
final number of papers reviewed was 48. 

The literature search was augmented by directly accessing relevant policy documents from Kenyan 
government websites based on the in-depth knowledge of the Kenyan policy environment by the 
first author. The documents reviewed include the Rural Electrification master Plan (REMP) 2008, 
Rural Electrification and Renewable Energy Corporation (REREC) Strategic Plan (2018-2023), KNES 
2018-2022, Ministry of Energy Strategic Plan (2018-2022), Draft Energy Policy for Kenya (2018), 
and the Energy Act 2019. Two (2) key informants in the energy sector provided additional 
information on county energy planning since limited published material was available on this. The 
data collection also draws from qualitative responses from a survey on SWT in Kenya (Wandera, 
2020) and an international survey of manufacturers of SWT (Wandera et al., 2021), which provided 
primary data from Kenyan and international business companies. 

Data were analyzed by identifying texts which relate to defining an existing policy problem, 
available policy solutions, the politics surrounding the implementation, the existence of policy 
entrepreneurs, the availability of a policy window and the anticipated policy output from the 
policy interventions. The aim was to establish whether the three streams met at all and whether 
this resulted in a policy window that could lead to SWT policy. This study draws on policy 
documents in the energy sector and could be enriched through interviews with key policy actors.
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4. A Multiple Stream Framework (MSF) analysis of off-grid electrification 
in Kenya

This section discusses each of the three policy streams, namely policy problem; policy solutions; 
and political stream. Analysis of the policy problem included challenges and the indicators/triggers 
that make REL more salient and urgent, warranting policy attention in Kenya. For the policy 
solutions stream, the focus was on the available solutions for REL, including how targets are set, 
feasibility, regulation and selection of technologies as well as opportunities and constraints. For 
the political stream, we identified the key stakeholders, their interests and influence. We explored 
the availability of a policy that could facilitate the hybridization of SWT with solar PV.

4.1. Policy Problem stream
Kenya has a high dependency on biomass as a primary energy and low use of electricity (mostly in 
rural areas) which contradicts the high electricity access (Volkert & Klagge, 2022).  Many people 
still live "under the grid" as opposed to being connected to it (Lee et al., 2016). This is attributed 
to several challenges as explained in section 4.1.1.

4.1.1. Challenges
Key challenges to REL include the distance from the national grid and the lack of funds to gain 
access to the grid (Boyes, 2019), the scattered nature of homes in rural areas, the high costs of 
REL projects, low affordability of upfront connection costs by the majority of consumers, 
vandalism of power infrastructure and the high operating costs attributed to the low density of 
the population (Ministry of Energy, 2018). The generation of revenue from electricity sales in rural 
areas is far less than the cost of connections (Maqelepo et al., 2022). Challenges in the devolved 
governance of electrification are pertinent, especially the limited capabilities of the county 
governments in executing energy projects (Volkert & Klagge, 2022). Frequent transformer 
breakdowns are occasioned by using substandard transformers and the effects of weather (rain) 
on power transmission lines (Njogu, 2021). Meeting the requirements of Article 43 of the Kenya 
Constitution in relation to health, sanitation, food and nutrition, safe and clean water, social 
security and education (Republic of Kenya, 2010) is not possible without access to electrification.

4.1.2. Indicators/triggers of urgency 
Other development sectors have received more attention under devolution compared to the 
energy sector (Volkert & Klagge, 2022). The national grid is unevenly distributed and concentrated 
in heavily populated areas of the country, leaving the marginal counties in dire need of electricity 
services (ibid). Off-grid projects have received less government and development partner support 
compared to grid-connected projects and were also hampered by uncompetitive feed-in tariffs 
(Newell & Phillips, 2016). 
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The bulk (99%) of off-grid electrification needs are met by small-scale, stand-alone solar PV, while 
plans indicate the use of solar and diesel-powered mini-grids (Moner-Girona et al., 2019). 
Vulnerable populations such as refugees and rural communities in off-grid areas have limited 
access to electricity services, and the bureaucracy associated with grid connections compels the 
rural communities to avoid grid connections (Leonard et al., 2021). Irregular supply affects 
businesses, damages equipment and lessens public trust in the grid systems, while the slow 
transition to electric cooking and electric mobility represents a missed opportunity to improve 
gender equity while reducing the emission of greenhouse gases.

The separation of functions between the national and county governments under the constitution 
has been a source of enduring geographical inequalities in electricity and infrastructure access 
between the rural and urban areas of Kenya (Sieff, 2020). The capacity of the counties to 
implement energy development is currently lacking (Moner-Girona et al., 2019). So far,  16 county 
energy plans have been developed under the Sustainable Energy Technical Assistance Programme, 
but the plans for the remaining 31 counties remain unclear (communication with project staff, 
February 2024).

4.2. Policy Solutions stream
Three possible solutions for electrifying rural remote areas exist in the form of grid extension, 
mini-grids and off-grid stand-alone systems (Come Zebra et al., 2021). Grid connections are not 
viable solutions for REL because of the high cost of grid extension  in sparsely populated areas 
(Khon et al., 2023). Stand-alone solutions are mostly used in households/institutions, while mini-
grids enable the connection of several households and other establishments, hence mini-grids are 
the most optimal solutions for REL (ibid). Solar home systems (SHS) support basic applications such 
as mobile charging and lighting and are not viable for productive use. There has been a gradual 
shift from diesel-based systems to replacement or hybridization with RE.  The costs of RE are 
expected to decline beyond 2035 (Come Zebra et al., 2021).  

The installed thermal generation capacity declined from 808 MW in 2018 to 682 MW in 2022 
(Kenya National Bureau of Statistics, 2023) over five years, and there is more focus on mini-grids 
based on RE - mostly solar PV mini-grids (Byrne et al., 2018). Solar PV is suitable for many locations, 
while wind is variable and site-specific and hence requires wind measurements for one year or 
more before installing the system (Ministry of Energy, 2009).

Globally, diesel and solar mini-grids cost more than small hydro and wind mini-grids (IRENA, 2018), 
the latter being dependent on the availability of water and wind resources. The Levelised Cost of 
Energy (LCOE)  for diesel mini-grids is generally higher than other generation sources and the fuel 
prices fluctuate a lot (Table 1). Hybridizing solar PV/diesel and solar PV/wind can potentially lower 
the costs of either diesel or solar PV based generation (Tezer et al., 2017) and improve reliability, 
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while reducing the emission of greenhouse gases (Boyko et al., 2023). It is possible to connect 
them to the national grid (Samoita et al., 2020) in due time and this offers better economic viability 
than stand-alone systems within the same load profile. 

LCOE range USD/ kWh

Diesel 0.92 - 1.30

Solar PV 0.40 - 0.61

Hybrid solar PV/diesel 0.54 - 0.77

Table 1 Comparison of the levelized cost of energy for mini-grids3 (Come Zebra et al., 2021)

4.2.1. Setting targets, and regulations
The REMP 2008 proposed a target of 16 wind turbines (20-200 kW). Solar power was identified as 
the least cost option in hybrid schemes, and recommendations on solar PV were more elaborate. 
The 5000MW+ plan (2013-2016) (Ministry of Energy and Petroleum, 2013) proposes data logging 
at 20 -50 metre heights as well as analysis of data for dissemination to potential investors. The 
Kenya Sustainable Energy for All Action Agenda identified clean energy mini-grids as a high-impact 
opportunity and proposed the development of a mini-grid policy, an implementation framework 
and local manufacture of SWT, plus the implementation of 10 projects for wind (Republic of Kenya, 
2016). 

A comprehensive regulatory framework for solar PV mini-grids is in place, but there is none for 
SWT. The KNES (2018) which guides the activities of REREC suggested integrated energy planning 
but opted for a single technology (solar PV). KNES (2018) has explicit targets for solar PV such as 
1.96 million connections through stand-alone SHS, but none for other renewables including SWT. 
The REREC Strategic Plan (2018-2023) targets the installation of 50,000 SHS and 20 large wind 
systems for institutions, but no targets for SWT for mini-grids. The Medium Term Plan (MTP) IV 
also contains very specific targets for maintaining and installing solar PV systems (Republic of 
Kenya, 2024) and the installation of data loggers.

4.2.2. Opportunities and constraints 
The investments in electrification depend on regulations such as pricing instruments as well as 
fiscal and financial incentives to attract private sector actors (Come Zebra et al., 2021). Awareness 
creation could also be conducted to promote social acceptance Ghimire & Kim (2018) and enhance 
the understanding of the potential impacts of hybrid mini-grids on healthcare, education, and the 
economy. Clear and transparent policies are lacking, as well as the integration of hybrid mini-grids 
into electrification plans, and guidance on the direction of development once the main grid arrives 
(Come Zebra et al., 2021). 

3 The costs of the systems vary with the technology, region or country in addition to the renewable energy local 
resource, capital, replacement, and O&M costs
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4.3. Political stream
Kenya’s electricity system is still very centralized at the national level, with the Ministry of Energy 
and Petroleum (MoEP), KPLC and REREC as the main actors. KPLC is the sole off-taker and 
distributor, while KenGen is the main generator. REREC has the key mandate for REL bestowed by 
the Energy Act 2019 to implement and manage the REL programme and to develop and update 
the REL master plans in consultation with County Governments (Government of Kenya, 2019). 
Other actors include the private sector, who play a key role in the provision of mini-grid and solar 
home system (SHS) services in peripheral areas and maintain stronger linkages with the national-
level government compared to the counties. State actors’ involvement in the electrification sector 
seems to be aligned more with expanding the central grid and “limiting the role of solar PV in the 
energy mix” (Newell & Phillips, 2016; Byrne et al., 2018). In Kenya, international development 
agencies greatly influence the development of energy projects (Lomax et al., 2021). They also work 
with local stakeholders to align their interests to national policy. International actors are important 
partners for private sector actors in Kenya, who are mostly used to implement donor-funded 
projects.  

4.3.1. Stakeholder interests, preferences, and power
According to some sources (Ogeya et al., 2021), the dominance of KPLC in the distribution of 
electricity signifies resistance to change which constrains the space that the private sector could 
occupy in innovating distribution models. Opening up to private sector poses a threat of 
interference with financial revenues associated with KPLC, which could also undermine the 
obligations to power producers, some of which run for extended periods extending beyond 20 
years (Rothfuß & Boamah, 2020). Centralized electrification has been used as a cash cow for the 
state, and deviation has negative effects on the financial situation of the distributor as well as the 
fulfilment of state obligations (ibid). KPLC cites the superiority of the grid and the use of grid 
connectivity to implement social interventions such as the lifeline tariffs (payments designed to 
ensure that residential customers receive a basic supply of electricity at a price affordable by the 
poor and the elderly) (Schannauer, 1979). 

The Energy Act 2019 lacks detail on the roles and responsibilities of the two levels of government 
and the potential to misinterpret overlapping functions is high (Sieff, 2020). For example, it is not 
clear which government holds the upper hand with respect to providing land and rights of way for 
energy infrastructure when a project is conceived for implementation in any county (ibid). The 
electricity regulatory function is the preserve of the national government, and this minimizes the 
opportunities for county governments to take part in REL using off-grid electricity because of 
bureaucracy and limited autonomy (Sieff, 2020). 
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4.3.2. Stakeholder influence and negotiation
The communication channels between the national and county governments seem to be limited, 
and counties feel left out of decision-making and implementation (Volkert & Klagge, 2022). The 
KNES is coordinated by national-level actors and only passively mentions the involvement of 
county electrification offices, whose structure and staffing are not defined (KNES 2018:23 & 26).

The influence of KPLC seems to be well established at the county level, but that of REREC is only 
evident in some counties, where they provide matching funds for projects. KPLC and REREC 
collaborate with members of parliament (MP) concerning the prioritization of projects, which 
tends to be political. 

International influence at both county and national levels is driven by the international treaties to 
which Kenya is a signatory such as the Sustainable Development Goals and the Paris Agreement 
(Volkert & Klagge, 2022), since these have a clear bearing on national energy policy as well as the 
county energy plans. The interaction of the international community with counties varies with 
individual counties, mostly based on previous relationships (Sieff, 2020). 

 

4.4. Policy entrepreneurs
The solar PV sector in Kenya has seen many policy entrepreneurs (Byrne et al., 2018), it started 
with a donor push (GIZ and the World Bank), then the government through the Sessional Paper 
No. 4 of 2004, creating possibilities for market-led development of solar PV, and then the private 
sector such as PowerPoint, facilitated by policies and regulations. These actors tick some of the 
boxes relating to attributes of policy entrepreneurs such as investing resources and time as well 
as influencing the policy direction (Arnold, 2021) for solar PV development. However, they may 
not fit the description of activists or lobbyists, but they have influenced the trends of the 
development of solar PV.

For SWT, the REMP (2008) and Energy Policy (2018) recognized wind as a potential option for REL 
and recommended continued collection of data and intensification of wind measuring 
programmes in compliance with international standards at 50m (Ministry of Energy, 2009). It was 
difficult to identify in the literature agencies that have played the role of policy entrepreneurs for 
SWT. The Kenya MiniWind Project (2018) generated useful knowledge on SWT, and the Innovation 
for Renewable Electrification in Kenya project (2015-2020), generated numerous research 
products that argue for Kenya to make use of the potential for SWT (Lema et al., 2022; Hansen et 
al., 2021; Johannsen, 2019; Wandera, 2021). Their contribution was more to the knowledge base 
to influence policy. Peer-reviewed literature that was used in this study, the local manufacturers 
of SWT, and tertiary institutions of learning which have engaged in SWT research have likewise 
contributed to building the knowledge base. However, none has acted as policy entrepreneurs 
who are described as "advocates who are willing to invest their resources—time, energy, 
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reputation, money—to promote a [policy] position in return for anticipated future gain in the form 
of material, purposive, or solitary benefits" (Kingdon, 1984). We therefore refer to them as quasi-
policy entrepreneurs in this study. 

4.5. Policy window
A policy window opens when the coupling of the problem, solutions and politics streams happens, 
allowing policy entrepreneurs to lobby for policy change. This study identifies some alignment 
between the policy problem and the policy solutions concerning concurrence in the definition and 
framing of the problem of REL in Kenya and the urgency (section 4). The policy solution also aligns 
to the REL problem concerning mini-grids as the primary option for REL. However, there is limited 
alignment in the politics stream for technology choice since the focus at the national level is on 
solar PV and limited policy action on SWT. The political stream is not well aligned to the policy 
problem and policy solution because of various factors including government focus on grid 
electrification, poor communication between national agencies and counties, limited capacity to 
handle energy development at the county level as well as overlapping functions. Quasi-policy 
entrepreneurs for SWT in REL have invested more in knowledge generation than lobbying or 
activism. 

We did not identify any policy window that could lead to the policy output of “enhanced use of 
SWT in REL using solar PV/wind hybrids”. Instead, gaps were identified in the policy solutions 
stream including the unavailability of appropriate data and synthesis to inform policy 
development; limited feasibility studies for solar PV/SWT hybrid mini-grids and limited capacity of 
county governments to deliver on the REL function as elaborated subsequently as summarised in 
Figure 2.

4.5.1. Synthesis of SWT data into policy recommendations 
The development of the Solar and Wind Energy Resource Atlas (SWERA) with support from the 
Danish Technical University, Denmark, was a major step in developing solar PV resources in the 
country. The REMP (2008) recommended continued and intensified wind measuring programmes 
in compliance with international standards at 50m.  MoEP subsequently initiated the installation 
of data loggers in 2010, and this is still ongoing as evidenced in the MTP IV (2023) which targets 
the installation of 80 data loggers. As observed by Wandera (2020), this data collection has gone 
on for over a decade now, and the update of the wind atlas is still a target in MTP IV (2023-2027), 
but there is limited activity towards actualization. The REMP (2008) stipulates that the analysis of 
12 months of data would be sufficient to conduct the pre-feasibility assessment. It could be 
inferred that capabilities for analysing this data are limited or if they exist, they have not been 
used. This represents a gap in the policy solutions stream that could be leveraged to advance SWT 
policy.  
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4.5.2. Feasibility studies for hybridization of solar PV mini-grids 
Studies on the complementarity between solar PV and small wind exist (Muchiri et al., 2023; 
Hansen & Xydis, 2020; Johannsen et al., 2020; Samoita et al., 2020) but remain unutilised. Nygaard 
et al., (2018) estimated that about 34% of the existing mini-grid sites which could potentially host 
solar PV/wind hybrid mini-grids are yet to be exploited for unclear reasons. The gap in this respect 
relates to conducting site-specific feasibility in potential sites and using these to attract the private 
sector. 

4.5.3. Capacity strengthening of counties for rural electrification 
County governments are well positioned to oversee REL programmes using renewable hybrid 
electrification because of their close contact with the communities, presence on the ground and 
therefore monitoring capabilities, and their ability to better advise on environmental and social 
impacts of mini-grids, particularly issues that relate to land. However, the efforts to  develop 
county capacity to fulfil this function are limited and plans to enhance this capacity are unclear 
but desirable, especially given the lack of focus on SWT in the REREC strategic plan.

Generally, the policies that apply to solar PV also mention wind and do not discriminate between 
the two technologies, for example, the REMP (2008), the Draft Energy Policy (2018), the Energy 
Act 2019 and the Draft Mini-grid Regulations 2021. The KNES (2018) is a key document in REL, but 
it is more explicit on solar PV strategies and targets than SWT. The availability of Solar PV 
Regulations and the Regulatory Impact Assessment (2019) signifies the advancements in the solar 
PV sector compared to SWT, whose market remains stagnated. Mainstreaming solutions for off-
grid electrification in planning could incentivize stakeholders to develop customized solutions for 
enhancing access. 

Recommendations to develop an efficient database management system for the installed wind 
masts across the country and an umbrella Wind Energy Policy document have not been 
implemented (WindForce, 2013). The conditions required for the growth of SWT markets as 
described in Section 2.3 are not yet present in Kenya. Factors such as the identification of solar PV 
as the least cost option, reduction in the price of PV, and the ease of implementation among other 
factors have favoured solar PV.  

There are overlaps between the national and county governments functions in the Energy Act, a 
sign of poor definition of stakeholder roles. Misinterpretation is bound to arise and reduce 
effectiveness. In reality, the capability of the counties to undertake this function may be limited 
(Sieff, 2020). KPLC's resistance towards off-grid systems limits social justice for communities in 

Figure 2: Analysis using the MSF (Authors’ own, modified based on Adams & Asante, 2020)
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rural areas that need electricity (Ogeya et al., 2021). REREC has weak relations with some county 
governments, while the county officials have limited trust in MPs. These factors could constrain 
the ability of counties to utilize the available renewable resources for their benefit.

5. Discussion, conclusion and policy implications
The key question for this paper was: “How do policies influence the choice of technologies used in 
addressing rural electrification problems in off-grid areas?” (Wandera, 2024. Pg. 172).  The 
findings indicate that policies have an overall influence in addressing REL challenges faced by 
developing economies. Regarding the CoT, policies guide the assessment of energy resources for 
electrification, determining the cost and sustainability. Policies are necessary for evaluating the 
potential and developing implementation plans, in addition to soliciting institutional support and 
signifying government endorsement of technologies. They define the institutional framework for 
deploying specific technologies, for example, the designation of the REREC as the REL agency in 
the Energy Policy (2018) and the Energy Act (2019). Policies also influence the CoT through 
planning, defining activities and setting targets at the institutional, national and county levels. 
Policies are the backbone for developing regulations and setting tariffs. Global policies also 
influence the trends in developing countries, for example, the championing of solar PV at the 
global level influences actions in developing countries.

The more specific question was: “How have policies influenced the choice of technologies, notably 
the lack of wind-powered technology, in addressing the electrification of rural and marginal areas 
in Kenya?” (Wandera, 2024. pg. 172).

The problem stream is complete as far as defining the REL problem is concerned. Gaps in the policy 
solution stream include limited data, limited feasibility studies and weak capacity in counties to 
implement REL. Gaps in the political stream include weak communication between national-level 
institutions (KPLC and REREC) and county-level institutions. There is also limited recognition of 
SWT as an important policy solution for REL. We therefore argue that the windows of opportunity 
for developing the SWT market for Kenya have existed for some time without being used. This 
constitutes a missed opportunity to enable energy access which remains a problem, despite the 
high proportion of renewables in the grid. The availability of explicit targets for solar PV appear to 
have a profound influence on the successful roll-out of solar PV, and yet the absence of targets for 
SWT, had a counter effect.

The limited attention to data collection and synthesis to inform policy development is also a 
missed opportunity for SWT market growth. Capacity development for defining SWT policy to 
attract private sector investment is necessary. Feasibility studies could aid the setting of targets, 
and development of the requisite policy on SWT, which is still lacking to date. 

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=5173301

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

wed



16 | P a g e

There is potential to drive REL through the devolution framework, but this requires developing 
county capacity for energy planning and REL using renewables in hybrid mini-grids. In addition, 
the national government needs to take deliberate steps to address the capacity gap in counties 
and to facilitate them to implement the functions bestowed upon them under the Energy Act 
(2019) which could be better implemented as decentralized rather than the current centralized 
approach to electrification. We recommend research on how the county governments can be 
capacitated to undertake REL using hybrid mini-grids, supported by the national government.

The agencies identified in the SWT sector do not qualify to be called policy entrepreneurs as 
defined by Kingdon (1984), but we refer to them as quasi-policy entrepreneurs. Their contribution 
to the wind sector has been more in terms of knowledge rather than lobbying for the inclusion of 
wind.  We therefore conclude that SWT has never had policy entrepreneurs who could argue and 
lobby, as well as invest their resources, in influencing SWT policy development. This study focused 
on policy-related factors that have not favoured SWT as a REL technology choice. We recommend 
further research on non-policy-related factors that affect the CoT, such as sustainability and 
reliability of the technology. 

The results of this study are consistent with those of Wandera et al. (2021), especially the low 
capabilities in conducting feasibility studies and selection of project sites; limited availability of 
skilled manpower for diffusing SWT technology; the need to emphasize the development of local 
technical capacity including their involvement in project development, implementation, 
operation, and maintenance. This study also validates the findings of a “weak technological 
innovation system for SWT in Kenya” (Wandera, 2020) constrained by the “functions of knowledge 
development, guidance of the search, resource mobilization, and market formation” (ibid).

This paper recommends that MoEP takes the capacity gaps as a point of departure in addressing 
existing gaps in SWT policy for REL. Further, greater awareness of the gaps that prevent the 
coupling of the three policy streams of the MSF during the policymaking process could enhance 
REL. The key drivers would be the need for a more robust electrification system in Kenya’s marginal 
areas, drawing on both solar and wind; as well as developing the SWT value chain as a 
complementary tool in the electrification process and the creation of job opportunities. 

The insights generated in this paper contribute to the discussion on missed opportunities arising 
from insufficient attention to specific aspects of technology deployment, for example, the 
provision of incentives, weaknesses in preconditions for the growth of a technology market and 
availability of necessary capabilities (Lema & Rabellotti, 2023). The discussion brings out the 
complexity associated with making choices of technology for REL. Missed opportunities are 
attributed to weaknesses in pre-conditions and insufficient response to turn opportunity into 
reality, but this can be corrected through the policymaking process. 
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Figure 1 Conceptual Framework- Based on the MSF (Adams & Asante, 2020)
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Aligned

Not quite aligned

Gaps 

Policy Stream 
 Low electricity access, limited income, low 

industrialization, unreliable electricity supply
 Cost of connections, lack of incentives, high population 

growth 
 Low attention to off-grid electrification, the 

bureaucracy of accessing connections and the low 
capacity at the county level

Solutions Stream
 Grid connections, and off-grid connections (SHS, stand-

alone systems, mini-grids and grid-connected solar PV), 
subsidies, incentives, community involvement

 Off-grid systems preferred for R
 Technology choice primarily solar PV

Possible Policy 
Entrepreneurs

 MoEP, 
 Counties
 Kenya MiniWind
 IREK Project
 Authors literature on 

hybrid mini-grids

Policy Output
Enhanced use of 
SWT in rural 
electrification using 
solar PV/wind 
hybrids

Political Stream 
 MoEP, REREC, KPLC, Counties, Members of Parliament, 

private sector, development partners
 Centralized electricity, profits, large-scale electrification
 Limited alignment and poor communication between 

national and county governments
 Limited county capacity to implement mini-grids
 Overlapping functions between national and county levels

Policy Window (Identified Gaps)
 Data synthesis and utilization to inform policy
 Feasibility studies for small wind/PV hybrids 
 County capacity for hybrid mini-grids

Figure 2: Analysis using the MSF (Authors’ own, modified based on Adams & Asante, 2020)
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