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DEFINITIONS AND ABBREVIATIONS

» DEFINITIONS AND STUDY SCOPE

Small and growing businesses (SGBs): This study focuses on growth stage opportunities in small business
entrepreneurial activity, classified by ANDE as small and growing businesses (SGBs). SGBs are defined by ANDE

as commercially viable businesses with five to 250 employees that have significant potential and ambition for
growth. Typically, SGBs seek growth capital from US $20,000 to $2 million. SGBs differ from the more traditional
characterization of small and medium-sized enterprises (SMEs)in two fundamental ways. First, SGBs are different
from livelihood-sustaining micro and small businesses, which start small and are designed to stay that way. Second,
unlike many medium-sized companies, SGBs often lack access to the financial and knowledge resources required for
growth. While some literature and resources apply broadly to SMEs, ANDE focuses on SGBs when possible (such asin
the primary data collection on entrepreneurs and intermediaries and in case studies).

Green entrepreneurship: This report follows the International Labour Organization (ILO) definition of the term
green entrepreneurship. According to the ILO, green enterprises are those that address climate change and/

or have a positive environmental value either through the process of delivering products/services (e.g., utilizing
clean technologies) or by providing products or services in a green sector (e.g., waste management). As noted by
the ILO, “Usually, green entrepreneurs consider both aspects in their business models, creating additional decent
employment through the use of more environmentally friendly processes, while reducing the overall environmental
impact as a result of people or companies using the final product or service.”

» ABBREVIATIONS

AfDB: African Development Bank NCCAP: National Climate Change Adaptation Plan
ASAL: Arid and semi-arid land NDC: Nationally determined contribution
co2: Carbon dioxide PAYGO: Payasyougo
DFI: Development finance institution PE: Private equity
EE: Energy efficiency PPP: Public-private partnership
EV: Electric vehicle SGB: Small and growing business
FAO: Food and Agriculture Organization SDG: United Nations Sustainable
of the United Nations Development Goal
GDP: Gross domestic product SHS: Solar home system
GHG: Greenhouse gas SME: Small and medium-sized enterprise
IFC: International Finance Corporation VAT: Value-added tax
MEPS: Minimum energy performance standard VC: Venture capital

1 Green entrepreneurship: Creating green jobs through sustainable enterprise development. International Labour Organization.



https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---emp_ent/documents/publication/wcms_250688.pdf

METHODOLOGY

The information shared in this report was gathered from three sources:

‘ Synthesis of existing literature and resources, such as research studies, policy documents, and online
resources, which are cited as footnotes throughout the report.

e Primary and secondary data collection from entrepreneurs and intermediaries, including:

Entrepreneur data: To understand the state of green entrepreneurial activity in Kenya, the authors selected a
sample of 100 green enterprises that fit the SGB criteria. To identify enterprises, the authors searched publicly
available sources, including Crunchbase and portfolios of accelerator and incubator programs, as well as pulling
from Intellecap’s internal database. Enterprises identified from these sources were narrowed down to only those
that fit the SGB criteria, meaning they had a maximum of 250 employees and investment of no more than $2
million. This sample is not meant to capture the full scale of entrepreneurial activity in Kenya, particularly those
enterprises in the informal sector, nor is it necessarily representative of all SGB activity in the country. Rather,
this sample is meant to capture many of the promising enterprises with a strong web presence and high levels
of investor awareness in order to understand trends among SGBs that are achieving market traction and are
candidates for scale.

Intermediary data: To gather data about the support services available to green entrepreneurs, ANDE utilized its
Entrepreneurial Ecosystem Snapshot methodology, which includes gathering data on the work of organizations
that support green enterprises (referred to as intermediaries) through either financial or nonfinancial support.
The process includes a combination of primary surveying of intermediaries regarding their support services and
perspectives on challenges and opportunities for green entrepreneurship and desk research to fill in information
from non-respondents. Through this process, ANDE identified a total of 176 intermediaries in Kenya, 49 via survey
and 127 via desk research. The methodology is designed to capture all — or nearly all — entrepreneur support
organizations and can therefore be understood as a census of all actors providing support specifically for green
entrepreneurship in Kenya at the time data collection was carried out (May to November 2022). The full set of
insights gathered from the data are available at https://www.kenya-ecosystem.tech.

e Interviews with stakeholders, including:

Key stakeholder interviews: Using the convenience sampling method, primary interviews were conducted
with 16 green entrepreneurs, five investors, four sector associations, three incubators and accelerators, and
one government agency in Kenya. In addition, one stakeholder convening was held in Nairobi in September
2022 to gather perspectives from a broad range of ecosystem actors. The convenience sampling method does
not guarantee the representativeness of a sample by design, and the sample relied on the target respondents’
willingness to participate in a call with the research team. However, the combination of one-on-one interviews
and stakeholder conversations provided a rich amount of qualitative data for this report.

SGB case studies: Another round of interviews was conducted with five selected green entrepreneurs, one
working in each sector group, using the purposeful sampling technique.? To meet the selection criteria, the
entrepreneurs had to have achieved exemplary business growth in recent years while having a clear approach to
gender equality and impact measurement and management (IMM). As the goal of the case studies is to exemplify
successful business models, the selected SGBs are, by design, not representative of all SGBs in the ecosystem.

2 Palinkas, L. et al. 2015. Purposeful sampling for qualitative data collection and analysis in mixed method implementation research.
Adm Policy Ment Health.



https://www.kenya-ecosystem.tech
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INTRODUCTION

Climate change and environmental degradation pose a significant and urgent threat to economic growth, public
health, and livelihoods around the world. Experts warn that failure to prioritize climate action will continue to put
human welfare at significant risk over the next ten years and well beyond.® Developing countries will bear the brunt of
climate change economically, socially, and environmentally.* According to research by Swiss Re, natural catastrophes
led to US $190 billion in economic losses in 2020 alone.® If no mitigation and adaptation action is taken, world GDP
could shrink by 18% over the next 30 years® which would widen existing socio-economic disparities within and among
nations.’

In Kenya, the threat is pressing. While Kenya is responsible for less than 0.1% of global greenhouse gas(GHG)
emissions annually,® its economy is highly vulnerable to climate change effects due to its reliance on sectors
particularly sensitive to climate shocks, such as agriculture, tourism, and ecosystem services.® The U.S. Agency for
International Development (USAID) estimates that climate change will lead to losses of about 2.6% of Kenya's GDP
annually by 2030 due to its harm to key sectors of the economy.”

While the country is a minimal contributor to GHG emissions currently, collectively, Africa’s CO2 output per capita

is outpacing its population growth. By 20186, the continent’s CO2 emissions had grown to 14 times those of 1950,"
compared to a relatively constant population growth rate in Africa averaging 2.45% from 2000 onward.” If by 2060
Africa produces the same emissions as India does today, then even 20% cuts in emissions by the most significant
current CO2 contributors(i.e., China, the United States, India, Russia, Japan, and Germany) would not offset the
increases in CO2 emissions from Africa. Kenya, the most industrialized country in East Africa, has already contributed
the largest share of carbon emissions between 2000 and 2017 in the region.®

Large corporations are seen as the largest emitters of greenhouse gasses globally, yet it is estimated that over 80%
of their emissions are derived from their value chains, where primarily small and medium-sized enterprises (SMEs)
operate.” These are scope 3 emissions, which refer to indirect emissions resulting across the supply chain. Scope
3 emissions are typically both more difficult to measure and address than scope 1(direct emissions from company
operations)and scope 2 (indirect emissions from energy bought by the company).”® Micro, small, and medium-sized
enterprises (MSMEs) make up approximately 80% of employment in the country'™ and are often integrated into

3 The Global Risks Report 2021: 16th Edition Insight Report. 2021. World Economic Forum.

Safanov, G. 2019. Social Consequences of Climate Change: Building Climate Friendly and Resilient Communities via Transition from
Planned to Market Economies. Friedrich Ebert Stiftung.

5 Bevere, L. and Weigel, A. 2021. sigma 1/2021 - Natural catastrophes in 2020. SwissRe Institute.

6 “World economy set to lose up to 18% GDP from climate change if no action taken, reveals Swiss Re Institute’s stress-test analysis.”
SwissRe Institute News Release. 22 April 2021.

7 Islam, S. N. and Winkel, J. 2017. Climate Change and Social Inequality. United Nations Department of Economic and Social Affairs.

8 Climate Change Country Profile: Kenya. USAID. Accessed 8 December 2022.

9 Odhengo, P. et al. 2021. The Landscape of Climate Finance in Kenya. Republic of Kenya: The National Treasury and Planning.

10 Climate Risk Profile: Kenya. U.S. Agency for International Development. Accessed 20 November 2022.

n Goldstone, J. "The Battle for Earth’'s Climate Will Be Fought in Africa.” 24 March 2021. Wilson Center.

12 Population growth rate in Africa 2000-2030. Statistica. Accessed February 18, 2023.

13 Sun, Y. etal. 2022. Emission accounting and drivers in East African countries. Applied Energy.

14 Bové, A. and Swartz, S. “Starting at the source: Sustainability in supply chains.” 11 November 2016. McKinsey Sustainability.

15 S. Read. “What is the difference between Scope 1, 2 and 3 emissions, and what are companies doing to cut all three?” 20 September

2022. World Economic Forum.
16 “Quarterly Labour Force Report 2021_Quarter_1."2021. Kenya National Bureau of Statistics.
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https://www.mckinsey.com/capabilities/sustainability/our-insights/starting-at-the-source-sustainability-in-supply-chains
https://www.weforum.org/agenda/2022/09/scope-emissions-climate-greenhouse-business/
https://www.knbs.or.ke/download/quarterly-labour-force-report-2021_quarter_1/

corporate supply chains. Therefore, they will be critical to achieving Kenya's de-carbonization targets — not only by
improving their own environmental practices but also by introducing new solutions to combat climate change and its
effects(referred to in this report as “green entrepreneurship”).

Green entrepreneurs introduce new technologies and solutions for delivering goods and services in ways that both
avoid negative environmental impacts and help communities adapt to and become more resilient in the face of

a changing environment. Not only are Kenyan SMEs potential contributors to climate change solutions, but their
future sustainability depends on it. SMEs are especially affected by climate shocks, with increased sensitivity to
the resulting price fluctuations and supply shortages.” It is imperative, therefore, that decision-makers support
green entrepreneurs both for the climate and environmental protections they offer and to increase employment
through the growth of sustainable industry.

Small and growing businesses (SGBs) are the primary focus of this report. They differ from the broader category

of SMEs in that they have ambition for growth yet often lack access to the financial and knowledge resources
required to scale. Green SGBs, defined in detail in the Methodology section, have business models that pursue
both environmental and economic goals. While countries grapple with the trade-offs between traditional and more
inclusive and sustainable industrial development (SDG 9), green SGBs can provide solutions that drive employment
and environmental protection simultaneously within the broader context of sustainable industrialization.

This report establishes a baseline understanding of the state of green entrepreneurship in Kenya by assessing
existing business models, the available financial and technical support for entrepreneurs, and key sectoral issues
regarding the policy landscape and market opportunity. The purpose of the study is to inform decision-makers,
such as policymakers, donors, investors, and business development service providers, of the primary trends,
opportunities, and challenges in the green entrepreneurial ecosystem to help them with their planning and
deployment of resources in the coming years.

Key questions explored in this report include:

0 What are the characteristics of the existing green entrepreneurial ecosystem in Kenya?

Q Which sectors are most active and provide the greatest opportunity for additional growth?

How many entrepreneurship service providers are supporting green entrepreneurs in Kenya,
what services do they provide, where are they based, and where are there gaps in support?

° What are the key opportunities, challenges, and recommendations for building the green
entrepreneurial ecosystem in Kenya based on insights from experts and stakeholders?

The reportis divided into two parts. Part 1 provides a high-level review of green entrepreneurial activity in Kenya,
the support available to enterprises, and key challenges and opportunities. Part 2 provides deep dives by sector,
reviewing common business models, relevant policies, and estimated market opportunity for green enterprises.

17 From Climate Risk to Resilience Small Business in Value Chains. 2022. International Trade Centre.
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PART 1:
THE STATE OF GREEN
ENTREPRENEURSHIP IN KENYA

Overview of Climate Risks and
Government Response in Kenya

Climate change and environmental degradation pose a significant threat to Kenya's economy. The country is
already experiencing extreme weather events and varying temperatures resulting from climate change. Since
1960, temperatures in Kenya have risen by an average of 1.0°C and are projected to increase by an extra 1.0-2.8°C by
the 2060s."®Increased frequency and severity of weather events and rainfall variability will continue to exacerbate
stresses on key economic sectors. The wide-ranging topography of Kenya means that climate change will impact
different regions in different ways. For example, in the lowland and coastal regions, flooding caused by rising sea
levels may affect up to 86,000 people each year by 2030, costing the economy up to US $58 million annually and
significantly damaging the transportation, building infrastructure, and energy sectors.” Meanwhile, droughts
currently affect an average of 6.5 million Kenyans annually,?° putting many of the almost two-thirds of Kenyans who
work in agriculture at significant risk, and are expected to increase in severity and length. Kenya's arid and semi-arid
lands (ASALs)in the north and east are especially vulnerable to food security and water availability issues.

Droughts, flooding, and landslides will continue to significantly affect some energy sources and infrastructure.
Hydropower, which accounts for about one third of domestic electricity production? and is reliant on dependable
water flow, is especially threatened, as was demonstrated in 2018 when Kenya's Masinga Dam was at risk of shutting
down due to drought.?? In addition to the physical climate risks, Kenya is also facing the transition risks associated
with moving to a net-zero economy. Changes in market dynamics, climate-related policies, and technology all
contribute to financial asset climate risks in Kenya.

Human health also bears an immediate toll from climate change. The millions of Kenyans with limited access to

safe water sources (37% of the rural and 9% of the urban population?) are especially at risk for waterborne diseases
such as cholera. Droughts have contributed to hunger and deaths in already vulnerable local communities due to
crop failure and loss of livestock.? This is exacerbated by an increase in pest infestations, such as the 2020 local
infestation which affected food security for millions. These are just some examples of the many challenges faced by
the Kenyan people and the small businesses that operate in this changing context. Further sector specific challenges
are described in detail in Part 2 of this report.

18 Kenya: Climate Vulnerability Profile. 2012. U.S. Agency for International Development.

19 Climate Fact Sheet: Kenya. 2021. Climate Centre.

20 Ibid.

21 Energy Profile: Kenya. 2022. International Renewable Energy Agency.

22 Kamau, M. 2018. "KenGen set to shutdown Masinga Dam.” Standard Media Group Kenya.

23 The World Factbook: Kenya. CIA.gov. Accessed 26 September 2022.

24 “Children face devastating drought in the Horn of Africa.” UNICEF. Accessed 15 January 2023.
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https://www.standardmedia.co.ke/counties/article/2001235115/kengen-set-to-shutdown-masinga-dam
https://www.cia.gov/the-world-factbook/countries/kenya/
https://www.unicef.org/emergencies/catastrophe-looms-horn-africa

While experts have warned of climate risks for decades, there has been an accelerated response and mainstreaming
of climate and environmental protection worldwide in the past fifteen years. The term green economy became
mainstream in 2008 as economies considered how to respond to various global economic challenges in ways that
prioritized sustainability.?® The same year, the United Nations Environment Programme (UNEP) launched its Green
Economy Initiative, which urged governments to direct investment into green sectors and to improve sustainability in
sectors traditionally harmful to the environment.

Kenya responded to that call through its National Climate Change Response Strategy (2010), a National Climate
Change Action Plan (2013), and by adopting the Paris Agreement in 2015 through its Nationally Determined
Contribution (NDC) toward emissions reduction. In 2020, Kenya increased its NDC from a 30% to a 32% reduction
by 2030 compared to its ‘business-as-usual’ GHG emissions of 143 metric tons of CO2 equivalent (MtCo2e).?® Short,
medium, and long-term actions to improve the country’s ability to adapt to the changing climate were outlined in
the National Adaptation Plan (2015). Most recently, Kenya updated its National Climate Change Action Plan(NCCAP)
to specify the country’s climate commitments from 2018 to 2022, highlighting seven high priority areas for climate
adaptation: disaster risk management; food and nutrition security; water and blue economy; forestry, wildlife, and
tourism; health, sanitation, and human settlements; manufacturing; energy and transport.?

Figure 1: Timeline of key policies addressing climate change

. Kenya
The ] submitted The National The National .
Climate . X . . The National
Chanae Climate its NDC and Climate Climate Adaptation
9 Change Act ratified Change Change PIanp
(2016) the Paris Action Plan Action Plan (2015-2030)
Agreement (2013-2017) (2018-2022)

(2015-2016)

Kenya's

updated NDC
(2016)

Response
Strategy
(2010)

Source: Odhengo, P. et al. 2021. The Landscape of Climate Finance in Kenya. Republic of Kenya: The National Treasury and Planning.

Based on these foundational quiding strategies, the government has moved toward actionable policies and initiatives
to enable the necessary changes. The Climate Change Act(2016) laid out a legal framework for national and county
governments to mainstream climate action, and the Green Economy Strategy and Implementation Plan 2016-2030
(published in 2016) outlined a macro policy framework that aims to align various governmental bodies and policies to
improve the enabling environment for the country’s transition to a green economy, taking into consideration socio-
economic aspects such as decent work.?

25 Green Economy. United Nations Sustainable Development Goals Knowledge Platform. Accessed 9 December 2022.

26 Kenya's Updated Nationally Determined Contribution (NDC)2020-2030. Food and Agriculture Organization of the United Nations
FAOLEX Database. Accessed 9 December 2022.

27 National Climate Change Action Plan (Kenya) 2018-2022. 2018. Government of Kenya.
28 Green Economy Strategy and Implementation Plan 2016 - 2030. 2016. Government of Kenya.



https://www.climatepolicyinitiative.org/wp-content/uploads/2021/03/The-Landscape-of-Climate-Finance-in-Kenya.pdf
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https://d1bf23g64f8xve.cloudfront.net/sites/default/files/downloads/policy-database//KENYA%29%20Improving%20Efficiency%20in%20Forestry%20Operations%20and%20Forest%20Product%20Processing%20in%20Keyna_0.pdf

Notably, local climate change funds were established in five counties through the Climate Change Fund: Makueni
(2015), Wajir (2016), Isiolo, Kitui, and Garissa(2018). As of 2020, the funds had disbursed over KES 260 million to at least
one hundred local projects, focused primarily on adaptation and resilience efforts.?® The National Policy on Climate
Finance (2018) has also sought to improve the ability of the public and private sectors to access international and
national climate finance resources.*

By setting strategies and consolidating goals across initiatives, the government continues to streamline and improve
its mitigation, adaptation, and resilience efforts. However, the role of the private sector and how climate finance
will be distributed to support those efforts is less clear. For example, a 2022 academic review of climate finance
readiness in Kenya pointed out that the Kenya National Adaptation Plan acknowledges that the private sector has
arole to play, yet does not detail specific ways in which its resources can be leveraged to achieve national goals.*
The same study goes further by stating that, “While the private sector is acknowledged as a key player in enhancing
climate investments, evidence of active support to the sector through policy guidelines or the establishment of
institutional structures could not be found.” However, in a more recent development, in late 2022 Kenya released a
draft National Green Fiscal Incentives Policy Framework, which sets out fiscal and economic mechanisms such as
tax policies, regulatory instruments, subsidies, and expenditure programs to enhance the pathway for low-carbon,
climate-resilient green development in the country and mobilize climate finance.*? In addition, certain policies

and regulations have already been established at a sector level to ease burdens that have restricted private sector
activity. These are discussed in Part 2 of this report.

In addition to need for more clarity around private sector engagement, most financing for climate action is directed
to mitigation efforts, leaving significant gaps around adaptation. As noted in a 2021 study on climate finance in
Kenya, “the majority of supportive policies and subsidies have targeted the energy sector, which has translated to
the greatest volume of private investment in this sector.”® The study found that over 99.5% of the KES 65 billion

in investment from foreign private sector actors in 2018 was directed to renewable energy projects and that
philanthropic foundations are the primary source of private capital being channeled to other climate sectors focused
on adaptation, health, and water access.

29 Crick, F. et al. 2020. Early Outcomes of Climate Finance in Kenya: Case Study of Seven Investments Funded by the Country Climate
Change Fund Mechanism. Building Resilience and Adaptation to Climate Extremes and Disasters (BRACED).
30 National Policy on Climate Finance. Food and Agriculture Organization of the United Nations FAOLEX Database.
Accessed 31January 2023.
31 Kiremu, M. et al. 2022. Climate finance readiness: A review of institutional frameworks and policies in Kenya. Sustainable Environment.
32 Draft National Green Fiscal Incentives Policy Framework. 2022. The Republic of Kenya National Treasury and Economic Planning.

33 Odhengo, P. et al. 2021. The Landscape of Climate Finance in Kenya. Climate Policy Initiative.
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Overview of Green Entrepreneurial
Activity N Kenya

Enterprises can take climate action by introducing new solutions, developing technical innovations, creating and
meeting consumer demand for sustainability, and changing habits and cultures.* Green entrepreneurs tackle climate
change from multiple angles by mitigating its effects (e.qg., carbon sequestration technologies), helping communities
adapt to its impacts (e.qg., drought-resistant crop seeds), and creating more resilient industries (e.g., reducing
reliance on price-volatile fossil fuels and shifting toward renewable energy). Green enterprises also contribute toward
biodiversity and environmental conservation by participating in forest and landscape restoration activities, restoring
depleted ecosystems, conserving water, preserving soil, and more.*® Importantly, green enterprises can not only
reduce negative environmental and health impacts through their products and services but also create sustainable
employment and livelihood opportunities, particularly for marginalized groups, women, and youth.3®

Green entrepreneurial activity in Kenya can be categorized into five sector groups: low-carbon energy, land and ocean
management, transportation, water and waste management, and the built environment. Within each group, there

are distinct sectors(listed in Table 1), which contain numerous business models and address different portions of the
market. These sectors and associated business models are discussed in depth in Part 2.

Table 1: Green sector groups and sectors*

LOW-CARBON ENERGY LAND AND OCEAN TRANSPORTATION WATER AND WASTE BUILT
MANAGEMENT MANAGEMENT ENVIRONMENT

Energy Efficiency and Sustainable Sustainable Water Management Green Buildings
Storage Agriculture and Transportation (e.g., collection, (e.g., retrofitting,
Aquaculture (e.g., (e.g., electric treatment, supply) new builds)
crop diversification, vehicles, charging
micro-irrigation) infrastructure)
Renewable Energy Sustainable Forestry Waste Management Disaster
(e.g., grid-tied (e.g., reforestation, and Circular Management
renewables, off-grid carbon- Economy (e.g., solid (e.qg., developing
renewables) sequestration, waste, sewerage, monitoring and
afforestation) post-use processes)  response systems)
Cleaner Fuels Eco-tourism
(e.g., biofuels, green (e.g., eco-lodging,
hydrogen) eco-tours, agro-
tourism)

*Note: Capital-intensive industries like rail, aviation, and pipeline transport are not listed as they are dominated by large corporations, and small
business entrepreneurial opportunity in such industries is limited. Other business segments, like biogas-powered vehicles, are also excluded from
the scope since there are limited SGB activities in those segments in Kenya.

34 Rafi, T. 2021. "How Entrepreneurs Could Shape The Climate Change Battle” Forbes.
35 Ibid.

36 Greening Economies, Enterprises, and Jobs: The role of employers’ organizations in the promotion of environmentally sustainable
economies and enterprises. 2016. International Training Centre of the International Labour Organization.
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Toidentify trends in green entrepreneurial activity in Kenya, a sample of 100 green enterprises in the SGB range

were identified through publicly available sources such as Crunchbase and portfolios of investors and accelerator
programs (see the Methodology section for more information on the sampling technique). Within this sample (referred
to as “entrepreneur data” throughout the report), the most common sector is sustainable agriculture and aquaculture
(Figure 2). This is not surprising, given agriculture’s role as the backbone of Kenya's economy, having contributed

up to 22% of the country’s GDP in 2021.%7 A range of business models aim to increase yields while reducing waste

and negative environmental externalities. Examples include producers of agricultural inputs like BIOSORRA, which
provides affordable sustainable fertilizers, as well as service providers such as Grey Edge Monitoring, which uses soil
sensors and drone technology to consult farmers on ways to improve yields and reduce crop waste.

Renewable energy and cleaner fuels are also common sectors for growth-oriented entrepreneurial activity in Kenya.
For entrepreneurs in the renewable energy sector, off-grid electricity solutions for last-mile customers are the most
promising(e.g., Usafi Green Energy Ltd.), while SGBs are also active in the renewable energy mini-grid sector(e.g.,
large-scale players. The cleaner fuels sector commonly includes enterprises developing and distributing biodiesel,
bioethanol, and biogas.

Waste management is also a growing sector in Kenya's green entrepreneurial ecosystem. While many of the
entrepreneurs therein tend to be informal micro and small enterprises that do not fit the SGB category, such as
those operating in waste picking and sorting, there are a growing number of SGBs, such as Vintz Plastics, that have
ventured into plastics recycling and manufacturing with the goal of growing the circular economy.

Disaster management and ecotourism have the least entrepreneurial activity for different reasons. Entrepreneurial
activitiesin the disaster management sector are scarce by the sector’s nature. Pre- and post-disaster activities,
such as disaster prevention, preparedness, and response, require central government control for the efficient use
of information and swift action. Thus, entrepreneurial activities in this sector are generally limited to providing
technology and consulting services. In contrast, ecotourism is not a sector that needs to have central government
control. However, the lack of clear government targets, policies, or incentives makes the sector less appealing to
potential investors than other sectors.

37 Kenya National Bureau of Statistics. Economic Survey 2022. Accessed 11 February 2023.
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Figure 2: Sample green SGBs by sector
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Over 80% of the green SGBs identified for this study are headquartered in Nairobi. Given Nairobi’s status as an
economic hub not just in Kenya but across Africa, it is logical that most growth-oriented enterprises would be

based in an area with sufficient business services and adequate connections to investors, partners, and advisors.
However, it isimportant to note that this reflects prominent green SGBs and not all green business activity in Kenya
(forinstance, the Kenya Agribusiness and Agroindustry Alliance (KAAA) reports close to a thousand SMEs across the
country participating in their Green Growth program). Rather, this shows that green SGBs with the most traction and
acknowledgment among stakeholders are typically located in the capital.

Figure 3: Sample green SGBs by headquarters
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Source: Entrepreneur data (N=94). Six of the businesses are headquartered outside Kenya, most commonly in the United States.




Most green SGBs identified for the study were founded in the past decade, with only about a quarter having been
started before 2014 (Figure 4).

Figure 4: Founding year of sample green SGBs
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Though the definition of an SGB covers companies ranging from 5 to 250 employees, most companies in this sample
are at the smaller end, with nearly all employing less than 50 staff (Figure 5).

Figure 5: Number of employees in sample green SGBs
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Funding information was identified for roughly two-thirds of the sample. Of these, roughly 25% were bootstrapped,
without any outside funding sources. Among those with funding information publicly available (approximately 30),
most commonly it totals in the US $100,000 - S500,000 range pulled from multiple rounds of funding combining
grants, loans, and/or equity.

Figure 6: Funding raised by sample green SGBs
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GREEN ENTREPRENEURSHIP AND GENDER EQUALITY

Women in developing economies are disproportionately affected by climate change and environmental
degradation, as they are largely dependent on natural resources for their livelihoods and are subject to social
and economic inequalities such as limited access to finance and land ownership rights.*® However, women
are not only threatened by climate change but are also change agents in supporting climate action. Women
are active in climate entrepreneurship in Africa, as indicated by the more than 500 submissions to ANDE's
Accelerating Women Climate Entrepreneurs fund from intermediaries seeking to increase capital flow to
women-led climate SGBs.*® As shown in the figure below, gender equality is essential to achieving several
other SDGs, including those directly tied to climate and environmental action.

GENDER EQUALITY AND OVERLAP WITH OTHER SDGS
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However, SGBs led by women face several barriers to scale. Within the sample of green SGBs identified for this
study, which captures businesses with a well-established web presence and traction in the ecosystem, only
21% have a woman founder or co-founder. This, at least in part, reflects gender imbalances present worldwide
regarding access to finance. Women entrepreneurs attract a minority of global investments, having received
only 2.3% of global VC funding in 2020.%° The concept of “gender lens investing” has been gaining momentum
in terms of awareness and capital allocated across private and public finance providers. Project Sage
identified 2016 global funds that apply a gender lens and found that 30% are focused on Sub-Saharan Africa.

38 Vizaki, M. et al. 2021. 2X Climate Taskforce. Ways to Gender-Smart Climate Finance: Financial Services.

39 Kyalo, D. and Eastham, S. 2022. Strengthening Gender and Climate-Lens Investing in Sub-Saharan Africa. Aspen Network of
Development Entrepreneurs.)

40 Global Entrepreneurship Monitor. “Global Entrepreneurship Monitor Releases Ranking of Countries for Conditions to Start a Business.”

41 Biegel, S. et al. 2021. Tracking Venture Capital, Private Equity, and Private Debt with a Gender Lens. Project Sage 4.0.
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BUILDING THE GREEN ECONOMY

However, these efforts have a long way to go in closing the gender finance gap, currently estimated at US $285
billion worldwide.?

PERCENT OF SGBS WITH A WOMEN FOUNDER OR CO-FOUNDER

Source: Entrepreneur data (N=62)

In Kenya, nearly 50% of support organization surveyed as part of ANDE's Ecosystem Snapshot process
indicated that they target their green entrepreneurship support to women-led SGBs. Examples include Kenya
Climate Ventures (KCV), with a portfolio of supported businesses of which 43% are women-owned.* Gender
is an important part of the criteria for investments for Goodwell Investments as well, an investor based in the

Netherlands that works across Africa, looks at gender in four ways: whether a venture is woman-led/ owned
business, how many women are in leadership in managerial seats, whether the staff is gender diverse, and
whether it committed to have women in leadership.*

Few SGBs in Kenya have put in the effort to ensure their business activities and employment structures are
gender inclusive. Examples of some SGBs with this focus include Dashcrop Ltd, a woman-owned SGB that
supports women producers of climate-resilient crops (sorghum, finger millet, amaranth, and cassava) by
providing them with quality seeds, agronomic support services, and input financing to ensure they deliver
quality products to the designated collection centers promptly after harvest and receive immediate payment
for their produce. Kilifi Moringa supports hundreds of smallholder women farmers to grow Moringa and sell the
seeds back to them for production of oil for the cosmetics industry.

The Kenyan government has made strong commitments towards women's economic empowerment

and gender equality through policies, legal frameworks, and direct interventions. However, policies and
frameworks incentivizing gender lens investing in the country remain limited. For example, the Access

to Government Procurement Opportunities Program (AGPO) that targets women, youth, and people with
disabilities in the formal sector only gives access to government procurement opportunities but does not
provide all encompassing support that SGBs need such as access to finance, business development support,
marketing, training and mentorship.*

IFC. 2017. Investing in Women: New Evidence for the Business Case.

Lemma, C. 17 May 2022. "The Gender Lens Within Kenya Climate Ventures Investment Process.” Kenya Climate Ventures.
Primary research insight.

Intellecap and Plan International. 2022. Disruptive Gender lens Investing in Kenya.
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Support Available to Green Entrepreneurs

Using its Entrepreneurial Ecosystem Snapshot methodology, ANDE identified 176 organizations that offer programs,
initiatives, research, or investment targeted to green entrepreneurship in Kenya(referred to as “intermediary data”
throughout the report).“ Unlike the entrepreneur data explored in the previous section which is meant to represent
a sample of prominent SGB activity in the country, the intermediary data captures all - or nearly all - organizations
supporting green entrepreneurship in Kenya.

Nearly all provide some sort of non-financial support to either entrepreneurs or other intermediaries, and roughly
50% offer some financial assistance (Figure 7). Most entrepreneur support organizations that provide financial
support also provide non-financial support.

Figure 7: Percent of organizations that offer financial support vs. non-financial support

947 52%

(166/176) (92/176)
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Source: Intermediary data (N=176)

The entrepreneurial ecosystem in Kenya is heavily influenced by international players, with about half of the
organizations being headquartered outside of Kenya, most commonly in Europe or the United States (Figure 8). Over
90% of Kenyan-based organizations are headquartered in Nairobi. Most are fairly young as well, with about two-thirds
of the organizations having started focusing on the green economy in the last ten years.

46 Kyalo, D. et al. 2023. Entrepreneurial Ecosystem Snapshot: Green Entrepreneurship in Kenya. Aspen Network of Development

Entrepreneurs.
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Figure 8: Headquarters of organizations supporting green entrepreneurship in Kenya
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Roughly 50% of support organizations work exclusively in green entrepreneurship. For example, Kenya Climate
Venturesis an impact investment fund that provides financial, technical, and business growth support to innovative
early and growth-stage enterprises working in agribusiness, commercial forestry, renewable energy, water
management, and waste management. Kenya Climate Innovation Center is another example, offering incubation,
capacity building, and financing options to new small and medium-sized business ventures who are developing
innovations to address the challenges of climate change. Others have historically provided more generalist support
and have more recently added targeted programming for green entrepreneurs. An example is Pangea Trust, an
accelerator and investment readiness provider which has supported social and environmental ventures broadly
since 2019 but more recently has created programming dedicated to the blue economy.

Capacity development providers and investors are the most common types of organizations supporting
green entrepreneurs in Kenya. Notably, the majority of organizations offering direct technical and financial
support (capacity development providers, investors, donor agencies, and foundations) are headquartered
internationally (Figure 9).
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Figure 9: Organization type by headquarters location
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Most organizations support entrepreneurs in two or more green sectors. Similar to the rates of entrepreneurship by
sector displayed in Figure 2, intermediaries’ support for sustainable agriculture and aguaculture is most common,

while ecotourism and disaster management are least common.

Figure 10: Percent of support organizations by target green sector
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Non-financial support is most commonly delivered in the form of market research on the sector(65%), direct support
like providing technical assistance (62%), and event hosting (50%). Direct support providers such as accelerators and
incubators focus most commonly on access to networks and business strategy and planning (Figure 11). Very few offer
support regarding talent development, despite entrepreneurs reporting challenges finding qualified employees to fill
high-skill positions. For example, an SGB which distributes briquettes and clean cookstoves shared that it takes them
two months to train employees, so employee turnover is a major setback. Similarly, a drone technology company
shared that the lack of expertise in drone technology makes the skillset expensive and most commonly available
among foreigners.

Figure 11: Types of capacity development support available to green SGBs
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Source: Intermediary data (N = 42; respondents could select more than one)

Under 13% of organizations offer market linkage services, such as access to new markets/customers and support to
meet market standards. A similarly small proportion of non-financial service providers focus on access to investors,
such as pitch readiness, access to financing information, technical support, and legal due diligence. This lack of
support is notable, as interviewed investors cited a lack of financial sophistication and accurate valuation among
potential investees. Similarly, interviewed entrepreneurs noted significant challenges in securing the financing

they need.

Just over half (52 %) of organizations provide some sort of financial support (not all are categorized organizationally
as investors, as some are primarily capacity development providers or foundations that provide non-return-seeking
funding). The most common type of funding available to entrepreneurs is grant funding, with under 10% of financial
service providers offering quasi-equity or guarantees. While grants play a very important role for idea-stage
companies, and indeed most of the successful entrepreneurs interviewed for this study relied on grant funding

in the early stages, there is not always a smooth transition from grant financing to larger investment ticket sizes
forinvestment and debt.




Figure 12: Instruments offered by financial support providers
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A CLOSER LOOK AT IMPACT MEASUREMENT

Measuring results and assessing outcomes directly or indirectly (through proxy indicators) helps enterprises to
understand and communicate the social and environmental value they create through their product or service.
The ability to demonstrate and measure impact not only improves internal decision-making but also makes
companies more attractive to potential investors.*” However, enterprises across the board struggle to measure
their impact. Those working on climate and environmental goals face a particular challenge due to the very
technical nature of measurement in those fields. That is especially the case for those working in climate
change adaptation and resilience, for which there are significantly fewer available measurement tools in
comparison to mitigation.*8

When asked how many of their supported entrepreneurs measure their climate and/or environmental impact,
surveyed support organizations (such as accelerators, investors, and technical assistance providers) reported
that in most cases either some or all of their entrepreneurs do have some sort of impact measurement
practice in place.

PROPORTION OF SUPPORTED ENTERPRISES THAT MEASURE CLIMATE/ENVIRONMENTAL IMPACT

No, none of them #————F—
(25%)

Yes, all of them
(43%)

Yes, some of them =————
(32%)

Source: Intermediary data (N=47)

47 Musyoka, S. “Why Is Measuring Impact in SMEs Important?”18 July 2019. Kenya Climate Innovation Center.
48 Joshi, J. et al. 2022. Measuring the Impact of Climate Small and Growing Businesses. Aspen Network of Development Entrepreneurs.
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The entrepreneurs who measure their results and try to assess their impact most commonly use a proprietary
framework created to fit their specific business model. Some interviewed entrepreneurs shared that they
leverage research by prominent entities. For instance, Acacia Innovations — an enterprise that produces
briquettes and affordable cooking stoves — relies on United Nation Environmental Programme (UNEP)
research, which estimates that every ton of briquettes used saves approximately 23 trees. Others conduct
their own research to understand how their products contribute to climate goals. For instance, Safi Organics
— an enterprise that produces organic fertilizers — conducted research that enabled them to calculate that for
every ton of organic fertilizer used, about 1.7 tons of carbon is sequestered. Other commonly used frameworks
include B Analytics and IRIS+. When asked how they measure their own organization’s impact, support
organizations reported a similar breakdown, preferring proprietary tools over other established frameworks.

IMPACT MEASUREMENT FRAMEWORKS USED BY ENTERPRISES

Proprietary impact measurement framework
B Analytics / B Impact Assessment

IRIS+ Climate and Environment Metrics

2X Climate Finance Taskforce Toolkit

GHG Protocol

UNEP Institutional Investors Metrics Guide 3%

Source: Intermediary data (N=36). Support organizations were asked which frameworks were most commonly used by supported enterprises.

When support organizations were asked about the challenges entrepreneurs face regarding impact
measurement, the most common responses were a lack of knowledge and organizational capacity. Research
conducted by Kiva also found that one in five social enterprises lack qualified staff to undertake impact
measurement.“® While relatively few support organizations noted that cost is a major barrier, this may differ
for SGBs not actively receiving capacity development support. Among interviewed entrepreneurs, finances
were mentioned more frequently. To address financial and personnel constraints, funders and investors can
subsidize impact measurement efforts. For example, impact investors that require impact reporting can help
cover costs for new technology, staff training, and database setup.

IMPACT MEASUREMENT CHALLENGES FACED BY ENTERPRISES

Lack of knowledge of best practices on collecting and analyzing data
Lack of organizational capacity or human resources

Existing frameworks or standards are too complex

Data collection tools and platforms are too expensive

Measuring impact is seen as unnecessary or burdensome

Existing frameworks or standards do not meet their needs

Other 3%

Source: Intermediary data (N=36; respondents could select up to three). Support organizations were asked what challenges their
supported entrepreneurs face when measuring impact.

49 MacColl, S. “Why social enterprises struggle to measure impact - and what impact investors can do about it.” 8 August 2022. NextBillion.
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Top Sectors by Market Opportunity
and Level of Support

Table 3 compiles the information shared in Parts 1and 2 of this report to compare the market opportunity and levels

of funding, policy, and accelerator/incubator support for each green sector in Kenya. This information is specific to
ventures operating within the SGB segment, meaning they are typically formalized, already have at least five employees,
and are seeking growth capital.

The methodology and data sources used and their respective limitations are as follows:

» Market opportunity: The market opportunity estimates are based on either an identified government set target or
relevant SDG indicator to be achieved by 2030. The market opportunity covers the gap between 2022 (i.e., baseline)
and 2030(i.e., endline) and provides a cumulative figure for the period assuming a constant growth rate to reach 2030
targets. The advantage of this approach is that it allows for comparable figures across different sectors by applying
a similar methodology without overly complicating the process. This exercise did not account for all possible factors
that affect market potential(e.qg., the different infrastructure required for each sector and incentives that affect
consumer behavior)and instead uses government-identified targets as proxies for possible growth. Importantly,
these estimates do not necessarily reflect all private sector activity in a given sector but rather only the business
segments in which SGBs are active. For instance, Kenya has a large geothermal industry, but it was not considered
when estimating the market opportunity in this report since SGBs do not actively engage in that sector. Details on
how the market opportunity was calculated for each sector are provided in Appendix B.

- Funding support: The level of funding support was evaluated based on the availability of funding for each key area of
business activity identified within each sector(as described in Part 2 of the report). Within each sector, the authors
searched for four types of key financiers: development finance institutions (DFIs), foundations, commercial banks,
and private investors such as venture capitalists or impact investors. While not exhaustive, the funding support
captures prominent financiers in the Kenyan green ecosystem for each category regardless of their funding or
deal size. The high/medium/low classification was based on whether each type of financier provides funding to all
(high), one or more (medium), or none of the identified key areas of a sector for each type of funder, and the overall
classification depended on the average of the four funder types’support.

« Policy support: Policy support was assessed based on the extent to which the government’s strategies and policies
aimed to promote the private sector, entrepreneurial, and SGB activities. The research team documented a fairly
comprehensive list of policies and strategies relevant to the sector and then removed some from the list that have
no bearing on business. It should be noted that this evaluation focused on formulated policies and strategies rather
than the degree to which they are effectively implemented. However, Part 2 indicates some gaps in the policies and
strategies, such as whether they lack specific targets or plans to achieve their stated goals.

« Accelerator/incubator support: The level of accelerator/incubator support was based on the number of identified
accelerators and incubators targeting each green sector in Kenya. This information was pulled from the intermediary
data collected for this report through ANDE's Entrepreneurial Ecosystem Snapshot methodology. This dataset is
comprehensive of all actors currently supporting green SGBs in Kenya and should be seen as representative.

The market opportunity and levels of support were categorized as high, medium, or low for each sector relative to the
other sectors.




Table 2: Definitions of categories used in the analysis

MARKET FUNDING POLICY ACCELERATOR/
OPPORTUNITY SUPPORT SUPPORT INCUBATOR SUPPORT
LOW LOW LOowW

SMALL

(< US $1billion) (Financiers provide support (Policy/strategies promote (<10 accelerators/incubators
to none of the key areas of entrepreneurial activity in none of ~ work in sector)
business activity) the key areas of business activity)

MEDIUM MEDIUM MEDIUM MEDIUM

(US $1-15 billion) (Financiers provide support (Policy/strategies promote (11-19 accelerators/
to some key areas of business entrepreneurial activity in some incubators work in sector)
activity) key areas of business activity)

LARGE HIGH HIGH HIGH

(> US $15 billion) (Financiers provide support toall  (Policy/strategies promote (20+ accelerators/incubators
key areas of business activity entrepreneurial activity inall key  work in sector)

areas of business activity)

Table 3: Overview of market opportunity size and support levels by sector

SECTOR GROUP SECTOR MARKET FUNDING POLICY ACCELERATOR/
OPPORTUNITY SUPPORT SUPPORT INCUBATOR
SUPPORT
Low-Carbon Energy Efficiency MEDIUM MEDIUM MEDIUM HIGH
Energy & Storage
Renewable SMALL HIGH HIGH MEDIUM
Energy
Cleaner MEDIUM MEDIUM HIGH MEDIUM
Fuels
Land and Ocean Sustainable Agriculture LARGE HIGH HIGH HIGH
Management & Aquaculture
Sustainable MEDIUM MEDIUM MEDIUM MEDIUM
Forestry
Ecotourism N/A LOW LowW Low
Transportation Sustalnable. SMALL LOW MEDIUM MEDIUM
Transportation
Water and Waste Water Management LARGE MEDIUM MEDIUM MEDIUM
Management
V\{aste Management & LARGE MEDIUM MEDIUM MEDIUM
Circular Economy
Built Environment  Green Buildings MEDIUM MEDIUM MEDIUM Low
Disaster Management N/A LOW LOW Low

Note: Market opportunity is not estimated for ecotourism and disaster management due to lack of SGB activity.




Several conclusions can be drawn from compiling these various data sources. Some highlights include:

Some sectors already have significant market traction and are receiving broad levels of support from policy,
funders, and capacity development providers.

- Sustainable agriculture and aquaculture stands out as a sector with significant traction and opportunities

for SGB activity in the Kenyan market. The government has formulated various policies aimed at promoting
sustainable agriculture. For instance, through the Kenya Climate Smart Agriculture Strategy 2017-2026, the
government has allocated US S5 billion to support adaptation and mitigation actions in agriculture up to 2026.%°

A significant number of investors have also taken an interest in the sector, such as Kenya Climate Ventures

(KCV), which directs roughly 65% of its portfolio into sustainable agriculture. DOB Equity, Acumen, Alphamundi
Group, AHL Venture Partners, GroFin, Gray Matters Capital, and Village Capital, among others, are also focused on
the sector. There are also several examples of entrepreneurial ventures in the sector that have achieved scale,
such Apollo Agriculture, which uses satellite data to assess crop health and offers mobile technology for credit
assessments and raised US $S40 million Series B funding in 2022.52 Another is Twiga, a technology-driven company
that addresses food security by streamlining supply chains and connecting consumers, vendors, and suppliers,
which has raised US $157 million in over 19 rounds. Examples of sustainable agriculture and aquculture SGBsin
KCV's portfolio include Lentera Africa, Hydroponics Africa, and Dashcrop Limited. There is also a considerable
number of capacity development providers focused on this sector, such as AIM for Climate, Africa Enterprise
Challenge Fund (AECF), Aquaculture Business Development Programme, Gatsby Africa, Global Alliance for
Improved Nutrition (GAIN), Kenya Agribusiness and Agroindustry Alliance, and Somo Africa.

Renewable energy has also gained traction within Kenya as a promising sector for SGB activity. The adoption of
renewable energy is critical for the achievement of Kenya's NDC target of a 100% transition to clean energy by
2030, and annual growth in demand for electricity is estimated at 6.7%.% Solar energy is one of the lowest cost and
most effective renewable energy solutions for achieving universal access to electrification in Kenya and has thus
witnessed the emergence of several high-growth enterprises and SGBs, particularly those providing off-grid solar
solutions such as solar home systems (SHS), solar mini-grid, and solar lanterns. Kenya is the market leader in SHS
sales in Africa. For instance, Powergen Renewable Energy Ltd, which installs solar microgrids and commercial and
industrial solar, has raised US $20.5 million®, and Bboxx Kenya, which manufactures and distributes decentralized
solar-powered systems, has raised over US $100 million.% Some examples of SGBs in the off-grid solar energy
space include Deevabits Green Energy, Kenya Green Supply Ltd, and Pfoofy Power and Light Ltd. The off-grid solar
energy space also continues to gain interest from impact investors, DFls, foundations, and traditional finance
providers(e.g., commercial banks).

Other sectors, however, have high potential but are lacking certain types of support.

« The waste management and circular economy sector has a tremendous market opportunity and high levels

of SGB activity but receives only moderate levels of policy and funding support. As noted in Part 2, the funding
available for waste management and circular economy highly depends on DFls but has not attracted support
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from other financiers. The circular economy receives less support as it is still in its infancy stage, whereas waste
management needs more policy support to unlock its potential. As this is a relatively new green entrepreneurship
sector in Kenya, some business models are more complex and require extra time to scale to a level where
mainstream financiers can feel confident financing them. This calls for patient catalytic capital to showcase
scalable models while demonstrating quantifiable impact and financial returns from investments in such sectors
within the circular economy.

Other sectors require further research as SGBs in those sectors are still struggling to develop their businesses
despite a decent level of funding, policy, and accelerator/incubator support.

« Cleaner fuels, for example, has a high level of policy support, but that has not translated into the required
increases in support from funders and capacity development providers. Similarly, sustainable forestry has
garnered medium-level support from policy, funding, and capacity development providers, and its market size
is not small, but the number of SGBs operating in that space remains low. These sectors call for further studies
examining the challenges entrepreneurs there are facing that entrepreneurs in other sectors are not.

« The sustainable transportation sector is an interesting case where the estimated market opportunity is not
very large relative to other sectors, but where some SGBs are already operating with low or medium levels of
ecosystem support. One explanation for the relatively small market opportunity for the sector is that the national
target for electric vehicle (EV) sales in Kenya is less ambitious than the goals set for other sectors; the goal used
for the market opportunity assessment for the sustainable transport sector is to increase EV sales to take up 5%
of the annual vehicle sales by 2030. Developing EV markets requires a huge infrastructure change, and Kenya is
not yet prepared for it. While 75% of the Kenyan population had access to electricity as of 2021, the unstable
supply may dissuade consumers from buying EVs. Moreover, even if the demand for EVs exists, installing EV
charging stations requires large-scale upfront capital as it requires building a network of charging stations. The
market opportunity is also not large because e-transport is quite capital intensive, thus it tends to attract large
companies rather than SGBs.

56 Gakunga, M. 9 June 2021. “Kenya Lauded for Achieving 75% Electricity Access Rate.” COMESA.



https://www.comesa.int/kenya-lauded-for-achieving-75-electricity-access-rate/

Key Challenges and Opportunities

ANDE surveyed 176 intermediaries active in supporting green entrepreneurship in Kenya and interviewed
entrepreneurs and other stakeholders to gather their perspectives on key challenges and opportunities in the
coming years. Several common themes emerged, which are described below.

TOP CHALLENGES

Limited access to finance

Nearly 90% of surveyed support organizations reported that limited access to finance is the primary challenge
facing green entrepreneurs in Kenya. While entrepreneurs from all sectors report struggling with a lack of capital for
expansion, those in capital-intensive sectors(such as sustainable transportation and renewable energy) mention
difficulty obtaining upfront investment, while tech-heavy sectors (such as energy storage) have high research and
development costs. However, the challenge reflects more than a lack of available capital. Rather, there are several
barriers and misalignments between stakeholders contributing to this gap, including:

- Low investor confidence in green business models: Many green business models — with the exception of
renewable energy and sustainable agriculture and aquaculture — are still comparatively new, or new to the Kenyan
market, and the private sector has been hesitant to invest in businesses that have not yet proved profitability in
the local context. Stakeholders point to perceived high transaction costs, high risk-return profiles, and a long
runway toward profitability. Investors face difficulty discerning which business models are more promising than
others due to a lack of knowledge and examples of scalable models.

- Predominantly international financing sources: More than 75% of the financial support providers identified
(which includes investors)in this study are headquartered outside of Kenya, leaving a missed opportunity for local
investors more familiar with the local market and needs. In addition, interviewed entrepreneurs commonly pointed
out that local entrepreneurs are often overlooked for ventures with connections to expatriates.

- Limited financing directed toward adaptation and resilience: Climate finance in Kenya disproportionately
targets mitigation measures, while climate adaptation sectors remain underfunded. In 2018, climate mitigation
accounted for approximately 80% (approx. Ksh. 194 billion or US $1.6 billion) of total climate financing in Kenya.®’
Kenya has a multitude of adaptation needs, particularly in the water, disaster management, and sustainable
forestry sectors, which need targeted financing from DFls, government, and grant funders.

« Limited number of investment-ready business models: Nearly 40% of surveyed support organizations pointed
to alimited number of investable green business models as a primary challenge in the ecosystem. Investors,
incubators, and accelerators interviewed pointed out that the majority of SGBs applying for their financial and
non-financial services lack financial education regarding the implications and working logic of financing models
as well as poor incorporation of technology in their accounting processes. Interviewed support organizations also
perceive that entrepreneurs have a fixed idea that financing is their first and only challenge to tackle despite being
unprepared to effectively absorb the investment.
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- Limited access to patient capital: Interviewed entrepreneurs shared that they often rely on grant funding
from accelerators and other support organizations and have trouble accessing commercial capital due to their
early stage and lack of profitability. In addition, loans often do not fit the needs of green SGBs due to the short
repayment period, high interest rates, and strict eligibility criteria. Introducing different funding structures and
instruments including debt, mezzanine, guarantees, and more patient risk-taking capital can better meet the
needs of promising, though not yet profitable, businesses.

Insufficient SME-specific policy support

An unsupportive policy environment was listed as the one of the greatest challenges among support organizations in
Kenya. While Kenya has made significant strides in clarifying its climate and environmental goals and creating roadmaps
to meet those goals, there is a lack of a clear and cohesive strategy regarding how the government plans to leverage and
incentivize the private sector’s contribution to its targets. Specific challenges noted by stakeholders include:

- Need for improved competitiveness: The government is responsible for providing incentives, including tax
concessions for manufacturers, subsidies, removal of value-added tax (VAT) on various products, and reduction
of licensing fees, among other incentives. For example, there are incentives for consumers mainly in the form of
the removal of VAT for biofuels in the cleaner fuels sector and specialized solar equipment and accessories in the
renewable energy sector, but more are needed across all green sectors to improve competitiveness.

- Need to reduce barriers to formality: With access to finance being the most commonly cited challenge, it is also
necessary to address how lack of formalization limits potential opportunities for investment. For instance, many
green enterprises, particularly in the water and waste management sectors, operate informally due to a lack of
licenses, which is attributable to high license fees and difficulty navigating time-consuming and often convoluted
registration processes. The government has an important role to play in enabling enterprises to formalize more
seamlessly and to ensure that policies aimed to support green enterprises are not only in place but implemented
in such a way that entrepreneurs are incentivized to formalize rather than remain informal. Such an approach
would, in the short term, save on registration costs and time navigating bureaucratic systems. In other words,
official government policy needs to translate into an improved reality on the ground for early-stage enterprises.

- Need for more cohesive and tailored policy approaches to SMEs: While various frameworks to support SMEs
exist, there is unnecessary overlap between strategies and unclear policy integration between national, regional,
and local governments. The Green Fiscal Incentives Policy Framework, currently in draft form, proposes green
fiscal policy reforms and incentives toward greener development pathways. However, it takes a “one size fits all
approach to private sector engagement, whereas SMEs need targeted policies and incentives.

"

Lack of collaboration and clarity around best practices

This study identified more than 40 capacity development providers supporting green enterprises in Kenya. Despite
the prevalence of this technical support, when asked about challenges in the ecosystem, interviewed stakeholders
commonly shared that they feel there is a lack of clarity on best practices, whether there are duplicated efforts,
and how collaborations can improve effectiveness. The lack of clear standards in capacity development support is
evidenced by the following challenges:




« Generic support for green business models: Some of the investors and accelerators interviewed expressed
concerns about a high rate of duplication of business ideas and limited new solutions for solving climate
challenges in the country. Specifically, most entrepreneurship programs, even those that exclusively focus
on green businesses, focus on generic models. Customized exclusive programs for green enterprises could
encourage more diversified business approaches at the idea and start-up stage. African Management Institute
(AMI)is partnering with the Ugandan government to establish business development support (BDS) standards to
improve the quality of support for entrepreneurs.% Similar efforts in Kenya focusing on green entrepreneurs would
provide better support across the ecosystem.

- Impact measurement: Due to a lack of tools to assess the potential impact created by green SGBs, it is difficult to
identify those that provide the greatest benefits. The Organisation for Economic Co-operation and Development
(OECD)recognizes that lack of evidence of impact as a major challenge for private sector engagement to promote
green growth.*®® In order to mainstream green enterprises, standardized impact measurement frameworks
are needed.®° However, most available frameworks focus on measuring mitigation rather than adaptation and
resilience.® That challenge is exacerbated by entrepreneurs’ lack of knowledge and human and financial resources
to dedicate to impact measurement, as reported by surveyed support organizations.

Lack of dedicated support for women and locally led green enterprises

The data and interviews compiled for this report show that most investment and services are made available to SGBs led
by men, with preference for those with ties to expatriates, based in Nairobi. This leaves opportunity gaps for potentially
impactful founders outside of this scope of influence. Specific challenges regarding equal access to support include:

« Concentration of support programming in Nairobi: Capacity development providers are highly concentrated
in Nairobi. However, there are many green enterprises located outside of the capital, particularly in other major
cities such as Mombasa and Kisumu, that need support to grow and obtain investment. Collaboration with non-
governmental organizations (NGOs) can help support providers connect with communities outside Nairobi as well
asinrural areas which need targeted capacity development support. Support to green enterprises outside of major
cities could also be provided through virtual incubation programs, although technical restrictions such as limited
internet bandwidth are likely an inhibiting factor. Further, existing incubators and accelerators could consider
establishing satellite stations in secondary cities to bring capacity building closer to entrepreneurs outside Nairobi.

- Preference for expatriate-led enterprises: Most of the locally owned green enterprises interviewed
indicated that raising capital is difficult due to competition from well-established foreign-owned green
enterprises. More green investment funds are entering the country, but most investors are risk averse, and they
tend to invest in the same enterprises, with the majority of funding being allocated to the larger expatriate-
founded companies. There is a need to mobilize local funds, such as the Youth Enterprise Development Fund and
Women Enterprise Fund under the Ministry of Public Service, Gender and Youth Affairs, to specifically support
locally owned green enterprises.
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« Underrepresentation of women-led enterprises: Roughly 70% of the high performing SGBs identified for this
study do not have any women on their founding team. In addition, many identified SGBs do not have specific
policies or practices to encourage gender equality in their management or customer base. However, nearly
50% of support organizations serving the green entrepreneurial ecosystem in Kenya specifically target women
entrepreneurs, and a growing number of funds are incorporating gender-lens investing practices. Further
research on the specific needs of women entrepreneurs will help improve effectiveness of support services.

Access to talent

A generalized perception among interviewees is that a specialized local workforce is scarce and therefore puts
pressure on jobs in green sectors, such as renewable energy technicians, machinery and drone operators,®? and
battery maintenance staff. Interviewed SGBs often depend on consultants and related expertise from abroad which
are costly and insufficient. The limited local specialized workforce is therefore in high demand and retention is
challenging for employers. For example, one company shared that it takes them two months to train employees and
that it is difficult to sustain staffing. Similarly, a specialized technology company stated that because their sector is
so nascent, the skillset it requires is rare, expensive, and mostly only available among foreigners.

Limited local awareness of the importance of sustainable practices

Interviewed entrepreneurs commonly reported that limited consumer demand for green products and services

limits their market expansion opportunities. This challenge is felt especially direly among entrepreneurs working

in sustainable agriculture, cleaner fuels, and waste management. Safi Organics — an organic fertilizer provider —
mentioned that it had to run awareness campaigns since farmers did not understand the positive effects of organic
fertilizers on crop yields and preferred subsidized synthetic fertilizers. Stakeholders in the cleaner fuels sector stated
that a massive campaign is needed to facilitate the transition to cleaner cooking and that the waste management
sector also requires a public awareness shift as households are still reticent about using available waste management
services. Costs exacerbate the limited awareness challenge among would-be consumers, who tend to seek products
that minimize their expenditure over sustainable practices and products.

62 Drone operators are relevant to the disaster management sector, as monitoring and preparing for disasters require drone technology.




TOP OPPORTUNITIES

Increased environmental awareness

While interviewed SGBs reported a lack of consumer awareness and demand for green products as a challenge, it

is notable that support organizations listed an increased awareness of the need to transition to a green economy

as a key area of improvement over the past three years, likely reflecting the many policy shifts within the Kenyan
government. There is an opportunity to build on this positive momentum through awareness campaigns, particularly
by the government, which can play a role in sensitizing consumers and increasing uptake of environmentally friendly
products. For instance, there is very low awareness among Kenyan households of the various types of biofuels

for cooking. More than 75% of Kenyan households still use firewood and charcoal for cooking,% although cost also
remains a limiting factor. Likewise, there is a lack of awareness of organic fertilizers among smallholder farmers who
still rely on subsidized synthetic fertilizers. Increased awareness must also be complemented by innovative products
that match the price levels of competitor non-eco-friendly products.

An increasing number of support providers working with green enterprises

Anincrease in the number of green accelerators was listed as the second greatest improvement in the green
entrepreneurial ecosystem in the past three years by surveyed support organizations. That perspective is
substantiated by the data, as roughly 80% of the capacity development providers identified that have dedicated
programming to support green enterprises in Kenya began focusing on green sectors in the past ten years. Most
interviewed entrepreneurs have received a combination of technical and financial assistance from multiple programs,
and in many cases grants and awards from these programs helped entrepreneurs survive through the idea and
start-up stages. For example, networks and partners, such as the Clean Cooking Alliance, Clean Cooking Association
of Kenya (CCAK), Energy 4 Impact, and the Kenya Climate Innovation Center, helped SGB Acacia Innovations to raise
funding and to lobby for business-friendly policies. However, a lack of coordination among support organizations was
listed as a primary challenge as well. Support organizations, through the help of network and sector associations, can
work together better to identify best practices, clarify their unique value add to the ecosystem, and ensure key gaps
in enterprise support are covered. This is especially pertinent for investment readiness, with a clear need for greater
technical support for idea-stage enterprises to ensure their models are scalable, investable, and not duplicative.
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Green policy support and interest from international players

The Kenyan government’s goals, initiatives, and incentives have a significant impact on private sector activity.

For example, the government recently set renewable energy goals to be achieved by 2030, accompanied by tax
exemptions for renewable energy products, which have increased the affordability of the products. A lobbying
campaign for drone policies by the private sector from 2017 to 2020 contributed to the development of drone
regulations in 2020 and a corresponding emergence of many drone companies. The Finance Act 2021 removed

the VAT on fuel briquettes and fuel efficient cookstoves, increasing the affordability of briquettes and leading to
increased demand from households and other customers. However, there are several sectors that are still in need of
more targeted and broad-reaching support. For example, even though the government has set targets for EVs and
lowered the excise duty of fully electric cars from 20% to 10%, it has not provided clear guidelines on how this target
will be achieved, and relatively high import duties continue to limit their importation. Also, the government currently
has no policies directly supporting the production of organic fertilizer locally,® thus incentivizing continued high
importation of synthetic fertilizers.

Across the board, the government can develop more targeted and informed policies to incentivize private sector, and
particularly SGB, activities. Interviewed SGBs shared that license payments are inhibitive, exacerbating financing
issues for unregistered enterprises. The government can also introduce subsidies to reduce imports, stimulate
domestic industry, and encourage the adoption of more environmentally friendly products in more sectors, following
the example of sectors that are already making such efforts like cleaner fuels. Support organizations, such as
network organizations and conveners, can play a key role in expressing those specific needs, in a concerted way, to
policymakers.

64 A draft of organic agriculture policy was developed in 2016 and was waiting for approval, but the government ordered to formulate a new
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THE PROMISE OF GREEN JOBS

The transition to a green economy presents enormous potential for job creation. The ILO estimates that the
economic transitions needed to achieve the Paris Agreement’s 2°C goal by 2030 will result in net employment
creation of 18 million new jobs globally.® This is a critical topic for Kenya, which in its 2030 Vision committed to
creating 1.3 million new jobs annually.5

The ILO defines green jobs as “decent jobs that contribute to preserve or restore the environment, be they

in traditional sectors such as manufacturing and construction, or in new, emerging green sectors such as
renewable energy and energy efficiency.”’ A study by the Ministry of Environment and Forestry and the
United Nations Economic Commission for Africa point to energy and waste management as sectors with high
potential for job creation, as they are cross-cutting across all sectors.® Agriculture is also critical to green job
creation, contributing over 50% of employment in the country. 5

DEFINING A GREEN JOB

Employment in
production of green
products and services

Decent Employment in
jobs environmental
friendly processes

TOTAL EMPLOYMENT

Source: International Labour Organization. What is a green job?

As Kenya transitions to a green economy, the demands for both skilled and unskilled labor will shift. Existing
employees will need to learn new technologies, termed as “reskilling” or “upskilling”, whereas new job seekers
will need technical skills and knowledge relevant to emerging green sectors. Some sectors also require
specialists, a constraint already noted by interviewed green SGBs in Kenya. However, SGBs are constrained
in finding and training the right talent due to financial limitations. Accelerators and incubators will be
instrumental in helping SGBs access the talent they need to grow.

International Labour Organization. Greening with jobs. Accessed 12 December 2022.

Kenya Vision 2030. Accessed 12 December 2022.

International Labour Organization. What is a green job? Accessed 12 December 2022.

Kaimuri, B. 2020. Unleashing the potential of the private sector to drive green growth and job creation in Kenya.
World Bank. 2021. Kenya Economic Update: From Recovery to Better Jobs.
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Case Studies of Successful Green SGBs

This section presents case studies of five green SGBs in Kenya that have established a sustainable business model in
their respective sectors. The businesses were selected from the entrepreneur dataset described in the Methodology
section and then categorized into three groups depending on how many of the following conditions were met: 1) the
presence of women in a founding team, 2) the number of women employees, 3) experience working with accelerators
orincubators, 4) positive revenue growth trajectory over time, and 5) commitment to measuring their climate impact.
The researchers prioritized the enterprises that met the most criteria (4+) first, and then moved on to those that
satisfied fewer criteria next. However, most of the enterprises featured in this section meet more than four of the
mentioned conditions, meaning that they are likely to champion gender equality and impact measurement, work with
ecosystem stakeholders, and show a successful record in growing their business. As the goal of the section is to show
successful venture models, the selected SGBs are, by design, not representative of all SGBs in the ecosystem.

Each profile describes the selected company’s business model, financial and nonfinancial support received, and

key milestones inits growth journey. Specific challenges and solutions identified by the companies are described to
inform sector stakeholders of the types of obstacles faced by early-stage green companies and provide examples of
successful pathways toward growth. The information was gathered through interviews with company founders.

The recurring success factor themes observed throughout the case studies include:

1 Channeling diverse funding sources and/or revenue streams.

2  |nvestingin networking, such as maintaining membership in associations or
capacity-building networks.

Receiving technical support from accelerators/incubators or having business
advisors who help develop proprietary products/services.

Seeking partnerships with various stakeholders in the ecosystem to create business
collaboration opportunities, build consumer bases, etc.




SGB PROFILE:
Safi Organics

Safi Organics was established in 2015 with the mission
of helping rural smallholder farmers by converting crop
waste to high-yielding organic fertilizers. The company
grew to eighteen staff by 2022 and has reached over
10,000 farmers spread across about 20 counties. It
established its brand through its anchor product Safi
Sarvi in the organic fertilizer market and has since
released Safi Sarvi Topper fertilizer, Safi Biochar, Safi
Foliar fertilizer, and Safi Planting fertilizer. While organic
fertilizers are the main products that contribute about
40% to gross profits, the founders identified opportunities to diversify their revenue streams and recently started
offering consulting services to farmers. The various revenue streams of Safi Organics include direct sales via local
distributors(short-term), customizable fertilizer software user fees (mid-term), technology sales (medium-to-long-
term), and the sale of carbon credit (long-term).

Over the past seven years, Safi Organics transformed from a Massachusetts Institute of Technology (MIT) spin-off
into a fully integrated company. The venture achieved profitability in 2021 by generating revenues of US $206,000
and plans to expand operations to seven sites and increase its earned revenue to over US STmillion in 2023. At the
current scale of operations, Safi Organics has reduced the following pollutants: 18.3 tons of methane (CH4); 154 tons
of carbon monoxide (CO); 1.7 tons of nitrogen oxide (NOx); 17.8 tons of particulates (PM2.5); 1.8 tons of black carbon;
and 24,000 tons of CO2.

SAFI ORGANICS’ JOURNEY

Received a grant of US $33,100. Received grant funding of US $20,000.
Chosen as the SAG-SEED Award Selected as EarthX Climate Tech Prize
Winner, Total Startupper of the and UC 2021 Start-up Innovation

Year Award, and received second Challenge Winner.

prize in the MIT Food and

Agribusiness category.

2019

2016 2021

Started operations as for Received grant funding Plan to expand
profit enterprise with from USAID, ASADF and operations in
seed capital of US $420 Citi Foundation to other countries.
(KES 50,000). expand its operations.




Despite its success, Safi Organics faces several challenges. To address the limited awareness among farmers of

the impact of organic fertilizers on crop yields, the company works with cooperatives to sensitize farmers about

the benefits of organic fertilizers. Other challenges include the high cost of machinery needed for an effective
carbonization process and reluctance among commercial banks to lend to agribusinesses due to farming risks, such
as seasonality and unpredictable yields. Several key success factors have, however, enabled Safi Organics to scale up.

Key success factors that have contributed to the growth of Safi Organics

SUCCESS FACTORS

Proprietary products

Technology

Funding

Technical assistance

Partnerships

DETAILS

» Offers proprietary and customized organic solutions which increase the productivity of farms by
30% to 70%.

» Technology allows waste to be converted into fertilizer 100 times faster than traditional processes.
The processes are also 50% more thermally efficient and reduce pollution by 98%.

» Received grant funding from the Elon Musk Foundation, USAID, Citi Foundation, XPRIZE, and the
United States African Development Foundation (USADF) to expand its operations.

» Raised on-equity assistance from the MassChallenge, a non-profit, zero equity, and impact-
focused accelerator.

» Collaborated with MIT to develop its proprietary technology used to convert waste into fertilizer.”

» Received mentorship and financial modeling support from several incubation programs, including
Kenya Climate Innovation Center (KCIC), Kenya National Innovation Agency (KeNIA), E4lmpact
Accelerator Program, Ashoka Social Investment Challenge, 0-Farms, and Yunus Social Business.

» Collaborated with Egerton University for research.

» Works in partnership with farmer cooperatives to provide training and financial support to
farmers.

» Works with NGOs who serve as middlemen between the venture and farmers.

70 Winn, Z.“A life-changing fertilizer for rural farmers in Kenya.” 17 February 2022. MIT D-Lab.
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SGB PROFILE:
Acacia lnnovations, Limited

Kenya aims to achieve universal access to modern cooking
solutions by 2030. Contributing to meeting this national goal,
Acacia Innovations supplies eco-friendly and cost-saving cooking
solutions as a leading manufacturer and distributor of cookstoves
and non-carbonized briquettes made of recycled sugarcane
waste. The venture was founded in 2016 by Elana Laichena, who
has previous experience in a briquette start-up in Kenya, and
Mark Laichena, who has expertise in development finance. The
enterprise has gradually grown from a small-scale distributor to

a fully-fledged for-profit enterprise.

Acacia Innovations leverages an integrated tool-and-fuel operational model which involves the provision of both
cooking appliances and fuel. Their main products are Kuni Safi, non-carbonized briquettes, and Kuni Safi Jiko, an
affordable, modern, improved cookstove solution designed for facilitating cleaner, economical, and quick cooking.
While cooking devices and stoves are not a major revenue stream for Acacia, the sales of devices and stoves drive
demand for the briquettes. Schools account for over 60% of their financial portfolio, with the rest coming from
commercial and industrial customers, including small factories, vegetable oil refineries, and hotels. As the upfront
cost of briquettes and improved cook stoves can be a significant barrier for consumers, especially schools, Acacia
Innovations supports customers by providing discounts and flexible repayment schedules spread over 30-90 days.

Acacia Innovations has enabled customers to switch from fuelwood and charcoal, thus saving trees and reducing
environmental pollutants. According to their sales record, the company has saved 100,000 trees and provided a
smoke-free learning environment to 45,000 children. The company has also contributed to livelihood creation by
employing a total of 94 workers, of which 60% are low-income women.

ACACIA INNOVATIONS’ JOURNEY

Awarded special prize of 10,000 Euros at the Start Up Plan to expand
Energy Transition. operationsin

Received early stage finance from KCIC and set up other countries.
office and a factory to manufacture briquettes.

2021

Started operations as Suffered a setback due to a
a distributor with fire incident that affected
grant funds. operations and capacity.




The founders of Acacia Innovations have been able to raise an external round of funding and have won several
competitions, expanding the company’s profile in the cleaner cooking sector. The enterprise has also received
international recognition for deploying innovative solutions to energy efficiency and decreasing pollution. However,
like other cleaner cooking SGBs, Acacia Innovation’s journey is not devoid of challenges and setbacks.” Cleaner
cooking is one of the most underfunded sectors,” with access to finance generally limited to impact investors with
a specific focus on cleaner cooking. Other deterring factors include a prolonged shift toward cleaner fuels and
stringent conditions and requirements. However, a small but growing number of business models have emerged
which have proven commercially viable. Acacia Innovations attributes their success to several key factors.

Key success factors that have contributed to the growth of Acacia Innovations

SUCCESS FACTORS

Funding

Accelerators

Partnerships

Proprietary products

DETAILS

» Raised US $45,000 from KCIC to set up a manufacturing plant and acquire assets including a
briquetting machine, hammermill, and grinder.

» Received US $350,000 of grant support from the Energy and Environment Partnership Trust
Fund (EEP Africa) over three years.

» Participated in an accelerator program in 2017 through KCIC and received technical support
and office space in the first year of operations.

» Maintain an affiliation in capacity building networks such as Kenya Climate Ventures, Clean
Cooking Alliance, Clean Cooking Association of Kenya (CCAK), and Energy 4 Impact. Through
the CCAK membership, the company was able to access investors.

» Developed proprietary cooking solutions in the industry which enabled the company to
retain 90% of clients(i.e., schools).

Customer management » Leverages a high-touch model to manage customers. Through a decentralized team of
marketing and technical staff, Acacia Innovation provides after-sales support to customers
through training, advisory, and maintenance of the cookstoves.

Ul Clean Cooking Industry snapshot. 2019. Clean Cooking Alliance.
72 Njugi, D. “Milestones in the clean cooking sector.” Clean Cooking Association of Kenya.



https://cleancooking.org/wp-content/uploads/2021/07/566-1.pdf
https://ccak.or.ke/index.php/component/content/article/34-latest-news/115-milestones-in-the-clean-cooking-sector

SGB PROFILE:

Kiri EV

Kiri EV was founded in 2019 by positioning itself to become a market
leader in electric two-wheelers and three-wheelers. The venture
designs, manufactures, sells, and leases high-performance electric
motorcycles, scooters, bicycles, and spare parts. It aims to prove
that electric vehicles can and will play a big role in the future of
transportation across Kenya and the continent. Kiri EV has a product
portfolio consisting of six series that address the various needs

of different segments of modern urban residents and resolve the
demands of different scenarios of urban travel.

Kiri EV provides different models of electric motorcycles, Kiri EV spares, and Carrier AdBox (a light-up food

delivery box that affixes to any delivery scooter). About 90% of Kiri EV revenues come from motorbikes, but Kiri EV
management intends to increase revenues through developing leasing services. Based on projections, the enterprise
founders anticipate 70% of revenue will come from motorbikes, 20% from charging stations, and 10% from spare
parts. The venture is projected to break even in 2023 through consistently generating revenues ranging from US
$10,000 - $15,000.

KIRI EV’'S JOURNEY

Electric motorcycles and battery Received KES 1.5 million
swap stations came to life with from KCIC and $100,000
product showcase and testing from DeveloPPP Ventures

2022

Ideation Launched the widest range of

Started its operations with visits to electric vehicles in East Africa

India seeking suppliers and manufac- Participated in the National
turers to asemble the product. Environment Trust Fund




As arelatively new venture, Kiri EV has struggled with a variety of challenges, ranging from high competition from
local and international companies in the industry, difficulty raising funds because of uncertainty in the African
e-mobility market, and challenges attracting local talent with the requisite skillsets.

Despite those reported challenges, Kiri EV has experienced consistent growth and is on the path to scaling its
operations nationwide.

Key success factors that have contributed to the growth of Kiri EV

SUCCESS FACTORS DETAILS

Funding » Used personal savings as start-up capital and raised funds from family and friends.

» Received a government grant (Mbele na Biz) of Kes. 900,000 in 2020.
» Received US $§12,301(Kes. 1.5 million) from KCIC in 2022.
» Received US $100,000 grant from develoPPP Ventures in 2022.

Suppliers » Signed a memorandum of understanding (MoU) with Jitendra New EV Tech Pvt to supply EV
components.

Advisors » Had two advisors since the inception of the company.

Partnerships » Formed partnerships with local manufacturers that enabled immediate scaling of their

product at a low cost.

» Established partnerships with companies and local stakeholders such as Kenya Vehicle
Manufacturers Ltd., Karibia, Boda Boda Safety Association of Kenya, Auto Springs Kenya,
Solar e-cycles, E-Safiri, Mantle Africa Limited, develoPPP Ventures, and P4G.




SGB PROFILE:

WEEE Centre

Waste Electrical and Electronic Equipment Centre (WEEE Centre)
sprung out of a take-back program of Computers for Schools Kenya
(CFSK)—an NGO distributing computers to schools in Kenya —in
2010. Inan effort to remove collected obsolete computers from
schools, CFSK trained their staff in electronic waste management
with the help of their European partners. WEEE Centre collects
all ten categories of e-waste, such as small IT equipment, small
and large equipment, screens, lamps, and temperature exchange
equipment (e.q., fridges, freezers, air conditioning) from local
companies, schools, institutions, embassies, the government,
and the general public.

WEEE Centre generates its revenue by charging disposal and transportation fees to clients(e.g., individual disposers
and public learning institutions), selling repurposed and refurbished equipment and raw materials(e.g., copper,
aluminum, plastics), and bidding for grant-funded projects aimed at impact creation. WEEE Centre collects waste
from across the country and as of January 2023 has served over 10,000 customers, including local and multinational
corporations, schools, and the government. The business has trained over 3,000 youth and women on the dangers
of poor waste management and over 630 small business owners in the informal sector on how to handle electronic
waste. It has also set up over 100 e-waste bins nationwide.

WEEE CENTRE’S JOURNEY

Registered as a Certified with ISO, Won AfriTech Awards
Limited Liability nominated as CIO0 100, under Climate Change
Company and winner of the SME of the Tech category and
expanded target Year in Leadership and Century Engineering
client scope. Management. Gold Award.

2019 2022

Start of Provided advisory support First runner-up in the

operations as to the government, won Sankalp Africa Awards

a department multiple awards, provided under Circular

underr CFSK. training in 18 African Economies.
countries.




Despite its achievements, WEEE Centre reported several challenges, including low levels of public e-waste
awareness, a lack of legislation and regulatory frameworks, poor separation and disposal systems, and limited
infrastructure and facilities that deal with the most toxic materials, such as metals from circuit boards, batteries,
toners, and cartridges. WEEE Centre handled some of these challenges by raising public awareness through
programs and proactively reaching out to informal sectors to sign commitment letters to dispose of e-waste fractions
properly. While not all the challenges were addressed, other success factors below contributed to their growth.

Key success factors that have contributed to the growth of WEEE Centre

SUCCESS FACTORS

Funding

Accelerators

Partnerships

DETAILS

» Received about US §1.2 million in grant funding since its inception.

» Funding availability contributed to awareness creation activities for the public, capacity-
building training for staff, and the creation of direct and indirect jobs for youths across
the country.

» The enterprise participated in the Cohort 10 Elemental Excelerator, Plug-and-Play, and the
Scale For ClimateTech Manufacturing Bootcamp.

» Expanded operations by jointly implementing with partners

» Partners have provided support, including Kenya Private Sector Alliance (KEPSA), Base,
Global Waste Cleaning Network, the Norwegian Agency for Exchange Cooperation (NOREC),
The Kilimani Project Foundation, Carrefour, Digital Pipeline Africa, Total Energies, National
Environment Management Authority of Kenya(NEMA), Umicore, Close the Gap, Multimedia
University of Kenya(MMU), Shell Foundation, Absa, Computers for Schools Kenya (CFSK),
Safaricom, Oracle, Communication Authority of Kenya, Arrow Electronics, Samsung, IBM,
International Committee of the Red Cross (ICRC), Bright, Isuzu, The National Treasury and
Planning, and the German Agency for International Cooperation (GIZ).

» In 2021, became a new member of the Global Waste Cleaning Network and partnered with
PANELTECH.US Corp to foster a circular economy in Kenya in alignment with SDG 17.



CASE STUDY:
Kwangu Kwako

The housing deficit in Kenya continues to rise annually, exacerbated
by urbanization.” Kwangu Kwako was set up in 2015 to provide
affordable and dignified living that is accessible to underserved
communities. The venture is a manufacturing and construction
limited company and serves its mission by designing, manufacturing,
and delivering affordable, dignified, and safe buildings.

Kwangu Kwako constructs affordable housing for low-income earners
and institutions, as well as running water and sanitation facilities that
are either shared among a small number of units or fully private. They
build both residential units and classrooms which typically replace metal, wood, mud shanties, or bare-bones school
buildings that lack electricity and sanitation. The customer segments of Kwangu Kwako comprise micro landlords
who mostly live in, or come from, low-income communities. The company uses two solutions for its business model.
The first solution is to design, then manufacture, then build. The second solution is to manufacture components and
then sell them to contractors or self-build homeowners. Over the past two years, Kwangu Kwako has transformed
itself into a fully integrated company.

KWANGO KWAKO’S JOURNEY

First investment Investment from Became a partner Launched a new
from Engineers St. Antonius organization in the hollow block
Without Borders Foundation. Reall.Net network. product.

Canada and HRSV. Received investment Seeking additonal
from DRK Foundation. funding.

2016 2018 2020 2022

Started operations Sold first homes. Won the Sankalp Built 100t unit.

and made first Received support Africa Award. Winner of the Kenya
model using from Autodesk Built the first Women in Real Estate
personal funding Foundation. classrooms. and Builders for

from co-founders. Africa's Future.

73 Mukundi, D. “Kenya Needs 2 Million More Low-income Homes: Building Them Would Boost Its Economic Growth.” April 2017. World Bank.



https://www.worldbank.org/en/country/kenya/publication/kenya-needs-2-million-more-low-income-homes-building-them-would-boost-its-economic-growth

Kwangu Kwako measures its impact through results aligned with several of the SDGs and conducts research on

the impact of their products in informal settlements. As of January 2023, the company has built over 131 homes, 13
classrooms, and 21 shops and community buildings. The total number of beneficiaries that will utilize these units is
estimated to be more than 20,000 by 2025. The enterprise is currently prototyping recycled plastic door frames and
recycled plastic modular utility walls. More than 50% of the supervisors and managers are women, and the board
consists of 50% female members.

Kwangu Kwako's journey is not devoid of the challenges and setbacks that are common to SGBs in the housing
sector. The venture received many complaints about the lack of financing options from their customers, who often
do not meet commercial banks’ requirements for lending. However, the company has worked with Financial Sector
Deepening (FSD) Kenya, the Centre for Affordable Housing Finance Africa, and Zero Kap to design and test alternative
financing structures. Ensuring quality materials was a challenge at the initial stage, but with a stronger team and
supplier/sub-contractor partnerships, the company has made a substantial improvement over the last few years.
Lastly, external crises, such as inflation and the pandemic, have created further financial challenges over the last 2-3
years. Despite such struggles, Kwangu Kwako is writing a successful venture story.

Key success factors that have contributed to the growth of Kwangu Kwako

SUCCESS FACTORS DETAILS

Funding » Received loans from Engineers Without Borders Canada, Draper Richards Kaplan (DRK), St
Antonius Foundation, and Hooge Raedt Social Venture (HRSV).

» Received grant funding from FSD Kenya, Reall.net, DEG (Deutsche Investitions- und
Entwicklungsgesellschaft), develoPPP Ventures, and Siemens.

Networking » Won the Sankalp Africa Award in 2019.
» Attended the Kenya Green Building Association program.

» Received support from Autodesk Foundation in the form of design software to accelerate the
development of its products.

» Participated in Growth Africa and Santa Clara University’s GSBI accelerator.
» Winnie (co-founder)is an MIT D-Lab East Africa Fellow.

Partnerships » Worked with FSD Kenya to share their experiences of using the EDGE platform developed by
the IFC and the World Bank.



https://app.edgebuildings.com/user/welcome

PART 2:
SECTOR DEEP DIVES

Part 2 examines each green sector in detail to inform stakeholders of the support available to entrepreneurs
in each sector and to identify the gaps preventing further growth. Each sector narrative aims to address the
following questions:

« What are some examples of successful SGBs in each sector and business segment?
» What policies are in place to support entrepreneurial activities, and which policies exist in words but lag in action?
» What type of funding is available in each sector, and how big are the ticket sizes?

The sector narratives follow the structure described below:

- Background and Business Segments: Provides an overview of the sector globally, the Kenya country context, a
list of business segments in which SGBs are active, and examples of SGBs.

- Policy Landscape: Identifies national policies, strategies, and government initiatives that directly or indirectly
support entrepreneurship. The policies are assessed on likelihood to contribute to SGB growth and do not attempt
to determine their effectiveness to date.

» Funding Landscape: Description of the funding landscape by identifying closed deals by four types of funders:
DFls; foundations; impact investors/private equity investors/venture capitalists; and commercial banks.

Estimated Market Opportunity (2022 - 2030): The market opportunity estimates use either a government-set
target or relevant SDG indicator to estimate the gap between 2022 (i.e., baseline) and 2030 (i.e., endline)and
provide a cumulative figure for the period assuming a constant growth rate to reach 2030 targets. This exercise
did not account for all possible factors that affect market potential (e.q., the different infrastructure required

for each sector and incentives that affect consumer behavior) and instead uses government-identified targets

as proxies for possible growth to allow for comparison across sectors. Importantly, these estimates do not
necessarily reflect all private sector activity in a given sector but rather only the business segments in which SGBs
are active and for which a government target has been set. Details on how the market opportunity was calculated

for each sector are provided in Appendix B.




Readers interested in the high-level overview of each sector can use the following links under the Sector Group
column, and those who want to know more about the sector landscape in detail can go directly to the relevant sectors

using the links under the sector column.

SECTOR GROUP

LOW-CARBON ENERGY

LAND AND OCEAN MANAGEMENT

TRANSPORTATION

WATER AND WASTE MANAGEMENT

BUILT ENVIRONMENT

SECTOR

Energy Efficiency and Storage

Renewable Energy

Cleaner Fuels

Sustainable Agriculture and Aquaculture

Sustainable Forestry

Ecotourism

Sustainable Transportation

Water Management

Waste Management and Circular Economy

Green Buildings

Disaster Management



Sector Group:
Low-Carbon Energy

ENERGY EFFICIENCY AND STORAGE

KEY AREAS BUSINESS SEGMENTS MARKET OPPORTUNITY (2022-2030)

@ ¥ Smart energy management providers US $2 2 b||||on

¥ Energy-efficient appliance providers
Energy Efficiency (EE)

[ v Battery recycling/reuse US $43 m||||on

service providers
Energy Storage

RENEWABLE ENERGY

KEY AREAS BUSINESS SEGMENTS MARKET OPPORTUNITY (2022-2030)

¥ Solar consumer products providers

-
i ¥ Solar energy system providers US $873 m||||0n

Solar Energy ¥ Support service providers

CLEANER FUELS

KEY AREAS BUSINESS SEGMENTS MARKET OPPORTUNITY (2022-2030)

v Biogas

v Bioethanol onnc

¥ Biodiesel US $12 b||||on
&~ Briquettes and pellets




Energy Efficiency and Storage

» BACKGROUND AND BUSINESS SEGMENTS
ENERGY EFFICIENCY (EE)

Background: Enerqgy efficiency (EE) refers to processes that use a reduced amount of energy to provide products,
services, or amenities. Improving energy efficiency is one of the most cost-effective and environmentally safe ways
of achieving economic growth. The International Energy Agency (IEA) estimates that adoption of energy efficiency as
the first choice could lead to a US S18 trillion economic increase globally by 2035.7 In addition to reducing emissions,
other benefits of energy efficiency mentioned by the IEA include employment creation, reduced pollution, industrial
productivity, and improvements in human health.

Kenya context: Kenya has championed energy efficiency in the public and private sectors since the early 2000s.
Kenya's National Energy Efficiency and Conservation Strategy outlines energy efficiency targets to be achieved by
2025 in five sectors: households, buildings, industry and agriculture, transport, and power utilities.” More specifically,
that strategy aims to quide the country toward achieving its established EE goals, which include:

» Reducing the national energy intensity by 2.8% per year.

« Achieving a 30% emissions reduction by 2030 relative to business as usual and meeting its national targets for
SDG 7 by 2030.

According to the strategy, the key drivers of energy efficiency in Kenya include:
« Limited energy sources and increasing energy demand.
» Negative environmental and health impacts caused by highly polluting fuels.

- High prices of electricity and charcoal, which have caused energy consumers to consider energy efficiency (e.qg.,
electric pressure cookers)and conservation measures to lower energy costs.

« Increased visibility within the government and the international community of energy efficiency and conservation
needs.

» More affordable energy efficient technology.

Business segments: The primary EE business segments relevant in which Kenyan SGBs are active include smart
energy management, energy-efficient appliance providers, and energy audit service providers. This report focuses on
smart energy management and energy-efficient appliance providers as the primary segments relevant for SGBs.

74 Capturing the Multiple Benefits of Energy Efficiency. 2013. International Energy Agency.
75 Kenya National Energy Efficiency and Conservation Strategy. 2020. Ministry of Energy.



https://iea.blob.core.windows.net/assets/28f84ed8-4101-4e95-ae51-9536b6436f14/Multiple_Benefits_of_Energy_Efficiency-148x199.pdf
https://unepccc.org/wp-content/uploads/2020/09/kenya-national-energy-efficiency-and-conservation-strategy-2020-1.pdf

Table 4: Business segments and examples of SGBs in energy efficiency

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Smart energy management Offer technologies and software that improve efficiency » Drop Access
providers in energy consumption for buildings, industries, » Zuhura Solutions
households, etc. as well as technology solutions for
managing or monitoring energy usage, such as smart
sensors, smart grids, energy-saving air conditioners, and
washing machines.

Energy-efficient appliance Offer products that minimize energy consumption, such » Consumers Choice Limited
providers as LED lighting systems, energy-efficient cookstoves, and |, peyelatech

nergy star liances.
energy star appliances > EcoZoom

ENERGY STORAGE

Background: Energy storage refers to capturing the energy produced at a given point for later use to reduce
imbalances between energy demand and energy production.’” For instance, electricity storage devices help to
manage the amount of power required to supply customers during grid peak load times. Pumped hydro, capacitors,
accumulators, and compressed air energy are the most commonly used energy storage devices. There are also
emerging energy storage technologies, such as battery energy storage systems (BESS), which store additional
energy when price and/or demand is low and then release it back to the grid when price/demand is high.”

In 2020, global battery storage capacity additions rose to a record high of five gigawatts (GW), up by 50% compared
to 2019.7 Lithium-ion batteries are one of the most prominent technologies in this field. Thanks to recent
innovations that have reduced the cost of the technology, it is expected to capture the majority of energy storage
growth in all markets by the next decade.” In particular, the lithium-ion battery market is driven by expanding

EV markets and related economies of scale in battery manufacturing. Lithium-ion battery prices fell by about

80% between 2010 and 2017, and the growing support generally for a shift to renewable energy sources to reduce
emissions is a key driver of the increasing popularity of battery storage solutions.® Switching to low-carbon
alternatives, such as EVs, requires the use of energy storage technology. Hence, energy storage is indirectly
driving the transition towards greener technologies.

Kenya context: Energy storage is still a nascent area in Kenya. In 2021, the government, through the Ministry of
Energy, developed the Least Cost Power Development Plan (LCPDP)2021-2030.%' The plan provides a roadmap
for the installation of 250 megawatts (MW) of battery energy storage systems (BESS) by 2030, which will require

a significant increase from the current level of 50 MW in 2022. The LCPDP aims to improve national grid stability.
The deployment of grid-sized batteries will ensure that energy is stored and utilized during peak hours to alleviate
stress on the national grid that leads to issues like voltage instability and load shifting.®

76 Energy Storage. ClarkeEnergy. Accessed 21 February 2023

77 World Bank. 2020. Economic Analysis of Battery Energy Storage Systems.

78 IEA. 2022. Grid-Scale Storage Tracking Report.

79 Ibid

80 Deloitte. 2018. Supercharged: Challenges and opportunities in global battery storage markets.
81 Ministry of Energy. 2021. Least Cost Power Development Plan 2021-2030.

82 International Trade Administration. 2021. Kenya Energy Storage System.



https://dropaccess.org/
http://www.zuhurasolutions.com/
https://cleancooking.org/sector-directory/consumers-choice-limited/
www.crunchbase.com/organization/develatech
https://ecozoom.com/
https://www.clarke-energy.com/energy-storage/
https://openknowledge.worldbank.org/bitstream/handle/10986/33971/Economic-Analysis-of-Battery-Energy-Storage-Systems.pdf?sequence=5
https://www.iea.org/reports/grid-scale-storage
https://www2.deloitte.com/se/sv/pages/energy-and-resources/articles/gx-global-energy-storage-renewable-energy-storage.html
https://www2.deloitte.com/se/sv/pages/energy-and-resources/articles/gx-global-energy-storage-renewable-energy-storage.html
https://communications.bowmanslaw.com/REACTION/emsdocuments/LCPD%202021.pdf
https://www.trade.gov/market-intelligence/kenya-energy-storage-system

Business segments: Energy storage solutions provided by businesses include battery recycling/reuse service
providers, innovative battery technology manufacturers, and traditional battery manufacturers (lead acid and lithium-
ion technology). However, SGBs in the last two business segments are less prevalent in Kenya.®

Table 5: Business segments and examples of SGBs in energy storage

BUSINESS SEGMENT DESCRIPTION EXAMPLE OF SGBS

Battery recycling/reuse Help to reduce the number of batteries being disposed of as municipal Inno-Neat Ltd
service providers solid waste by recycling or repurposing old batteries for reusable
energy storage.

» POLICY LANDSCAPE

Kenya has developed various policies and strategies aimed at improving energy efficiency aligned with the climate
mitigation target set out in the country’s NDC. These policies are supportive of private sector enterprises, including
SGBs, that provide energy-efficient appliances or smart energy management solutions. However, the main challenge
affecting the performance of SGBs in this sector is the high cost of energy-efficient appliances, which leads to low
demand. Other challenges include “limited technical capacity, high upfront costs, few consumer incentives, low
awareness of existing credit facilities,” and low enforcement of Minimum Energy Performance Standards (MEPS),
which leads to increased competition from low-cost energy-inefficient appliances.®* The government is addressing
these challenges by introducing and enforcing new MEPS for energy-efficient appliances and introducing tax
incentives for energy-efficient products.®

Unlike the energy efficiency sector, the energy storage market is a nascent space in Kenya. Existing energy storage
policies do not have a clear framework for the engagement of private sector enterprises.

83 Associated Battery Manufacturers (ABM) East Africa Ltd is the only large battery manufacturing company in Kenya that produces solar
and automotive batteries (both vented and maintenance free).

84 Kenya National Energy Efficiency and Conservation Strategy. 2020. Ministry of Energy.
85 Ibid.
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https://www.abmeastafrica.com/
https://unepccc.org/wp-content/uploads/2020/09/kenya-national-energy-efficiency-and-conservation-strategy-2020-1.pdf

Table 6: Key policies and strategies for Kenyan energy efficiency and storage

POLICY/STRATEGY AIM (drawn directly from policy/strategy document) | SUPPORT AND GAPS FOR SGB
ACTIVITY

Energy (Appliances’ Energy
Performance and Labeling)
Regulations

Green Economy Strategy and
Implementation Plan (GESIP)
2016-2030

Least Cost Power
Development Plan (LCPDP)
2021-2030

National Climate Change
Action Plan (NCCAP) 2018-
2022

Appliances manufactured in Kenya or imported
into the country must undergo energy
performance tests, be registered with the ERC,
and display proper energy star labeling.

By ensuring that only approved EE
appliances are supplied in the market,
the requlations provide a favorable
business environment for SGBs that
supply approved energy-efficient
appliances.

Outlines the following objectives: 1) develop
sector-specific energy efficiency targets and
benchmarks, 2)roll out demand-side energy
efficiency programs in buildings and facilities,
3)roll out supply-side energy efficiency programs
through system reinforcement, efficient
transformers, and grid extension projects,
4)adopt MEPS for lighting and industrial
products, 5)develop technical and infrastructural
capacity for energy audits, equipment testing,
and certification, and 6) review national and
county policies to respond to new technology
and innovation.

Achieving the listed objectives
requires investment in smart energy
management solutions and energy-
efficient appliances.

This, in turn, is expected to create
opportunities for private sector
enterprises that provide energy-
efficient appliances or smart energy
management solutions.

While the installation of BESS is
expected to create opportunities for
private sector enterprises that supply
energy storage devices, the government
is yet to provide a clear framework on
how private sector enterprises will be
engaged in the installation of BESS as
of 2022.

Provides a roadmap for installing 250MW of
battery energy storage systems (BESS) by 2030.

Lays out goals to realize low carbon climate
resilident development and identifies seven priority
areas which include energy and transport as well

Presents the private sector with an
opportunity to distribute 3.3 million
compact fluorescent lamps(CFLs)to

as disaster risk management, water and the blue
economy, forestry, wildlife and tourism,health/
sanitation/human settlements, manufacturing.

households and double the number of
companies participating in EE initiatives
to total 1,000. The goal is expected to be
achieved by June 2023.


https://www.epra.go.ke/download/the-energy-appliances-energy-performance-and-labelling-regulations-2016/
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https://communications.bowmanslaw.com/REACTION/emsdocuments/LCPD%202021.pdf
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https://www.kenyamarkets.org/wp-content/uploads/2019/02/NCCAP-2018-2022-Online-.pdf
https://www.kenyamarkets.org/wp-content/uploads/2019/02/NCCAP-2018-2022-Online-.pdf
https://www.kenyamarkets.org/wp-content/uploads/2019/02/NCCAP-2018-2022-Online-.pdf

POLICY/STRATEGY

National Energy Efficiency
and Conservation Strategy
(NEECS)

Sustainable Energy for
Al (SE4AI): Kenya Action
Agenda

The Energy Act, 2019

The Energy (Energy
Management) Regulations of
2012

» FUNDING LANDSCAPE

AIM (drawn directly from policy/strategy document)

Aims to guide the country toward achieving its
established EE targets, which include: 1)reducing
the national energy intensity by 2.8% per year and
2)enabling the country to achieve 30% emissions
reduction by 2030 relative to business as usual
and meet its national targets for SDG 7 by 2030.

Aims to achieve a 100% transition to modern
cooking solutions, including the use of improved
cookstoves, by 2030 and double the rate of
improvement of energy efficiency by reducing

energy intensity by 2.8% every year.

Created the Energy and Petroleum Regulatory

Authority (EPRA), which is responsible for

enforcing MEPS for appliances. It uses a 5-star
labeling scheme to rank appliances based on

energy efficiency.

Requires all commercial buildings and

industrial and institutional facilities for which
energy consumption exceeds 180,000 kilowatt

hour (kWh) per year to either 1) develop an

energy management plan, 2) carry out energy
audits at least once every three years, or 3)
implement at least 50% of the energy savings

recommendations within 3 years.

SUPPORT AND GAPS FOR SGB
ACTIVITY

The introduction of MEPS is expected
to create opportunities for enterprises
that provide energy-efficient appliances
such as improved cookstoves. The
government is addressing the high cost
of EE appliances by introducing tax
exemptions. For instance, the Finance
Act 2021 proposes a 16% VAT exemption
on improved cookstoves.®

Doubling the rate of improvement
of energy efficiency will require
investment in smart energy
management solutions, which can
create opportunities for SGBs that
provide such solutions.

The introduction of MEPS has
contributed to increased awareness
and demand for the highest-performing
appliances, creating opportunities for
enterprises that supply energy-efficient
appliances.

This requires investments in smart
energy management and energy-
efficient appliances for use in buildings
and industrial and institutional facilities
and will present opportunities for
enterprises that provide such services
and products.

The funding landscape for energy efficiency and storage enterprises in Kenya consists of DFls, foundations,
impact investors, private equity investors, venture capitalists (VCs), and commercial banks. Energy efficiency
attracts most of the investments and different types of financiers. In contrast, investment in energy storage
remains in its nascent stage, having witnessed financing from a few DFls, impact investors, and private equity
investors but not from foundations and commercial banks.

« DFls investingin energy efficiency include the Danish Climate Fund, GIZ, the World Bank, and the African
Development Bank (AfDB). The AfDB is providing a US ST million grant to support the Government of Kenya in
creating a super Energy Service Company (ESCO) under the Sustainable Energy Fund for Africa (SEFA) project.
The ESCO supports the efficient utilization of energy in the public sector and promotes energy efficiency
investment in the private sector.?’

86 Government of Kenya. 2021. The Finance Act 2021.
87 African Development Bank Group. “African Development Bank's SEFA grant to support first Super ESCO in East Africa.”
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« Many impact investors and VCs are providing financing to energy-efficiency enterprises. Examples of such
investors include Accion Frontier, AHL Venture Partners, Spark+ Africa Fund, Energy Access Ventures Fund,
Kenya Climate Ventures, AlphaMundi Group, KawiSafi Ventures, DOB Equity, and Yunus Social Business. The
Accion Frontier Inclusion Fund from Accion Frontier launched in 2014, targeting enterprises in the energy
efficiency space with ticket sizes range from US S$1million to US S5 million.® Biol ite, an enterprise that
provides energy-efficient cooking, charging, and lighting appliances, raised US $12 million Series E financing
from KawiSafi Ventures in 2020, % and Burn Manufacturing, an enterprise that manufactures and distributes
fuel-efficient cooking appliances, raised US S4 million in debt financing from Spark+ Africa Fund in May 2022
and more funds from Acumen, AHL Venture Partners, Yunus Social Business, and OPIC.*°

- Foundations promoting energy efficiency include the Sustainable Energy Foundation Africa, the United States
African Development Foundation (USADF), and Green Africa Foundation. In 2016, Boma Safi won a grant of US
$100,000 from USADF to distribute energy-efficient cookstoves to low-income households in Kenya.®

- Commercial banks in the energy efficiency space include Equity Bank and Kenya Commercial Bank. In 2021, Equity
Bank launched the Clean Cooking Initiative to support learning institutions’ transitions to cleaner cooking and
lighting technology.®?

In contrast, investment in energy storage remains in its nascent stage. As there are few enterprises in the energy
storage ecosystem, few investors have invested in this space. Energy storage has attracted financing from a few DFls,
impact investors, and private equity investors but not from foundations and commercial banks.

« DFls active in energy storage include GIZ, Finnfund, the World Bank, and FMO. Through the StartuplEnergy Award
supported by GIZ and Kenya Climate Ventures, both Inno-Neat Ltd and Drop Access received awards of 2,500
euros in 2021to expand their business ideas.®

- Impact investors, such as Kenya Climate Ventures, Metair Investments, Acumen, and Energy Access Ventures,
provide financing to energy storage enterprises. In 2016, Metair Investments invested US $7.2 million in Associated
Battery Manufacturers (ABM) East Africa Ltd,.a company that manufactures solar and automotive batteries, to
expand its operations in the East Africa region. to support the company in expanding its operations in the East
African region. However, the engagement from philanthropic foundations and commercial banks in this business
segment is minimal.

» MARKET OPPORTUNITY (2022 - 2030)

This report estimates a market opportunity for energy efficiency and storage of US $2.18 billion between 2022 and
2030. The methodology used to calculate the market opportunity leverages government-set targets based on the
assumption that government policies or strategies are key indicators of business activity in a sector.

17 September 2021.
88 Impact Funds in SDG Goal 7: Double the improvement in energy efficiency. Impact Yield. Accessed 12 December 2022.
89 BioLite - Crunchbase profile. Accessed 12 December 2022.
90 Burn Manufacturing - Crunchbase profile. Accessed 12 December 2022.
91 USADF. 2016. Solving the Energy Crisis by Mobilizing Women Entrepreneurs.
92 Equity Bank “Equity Launches Clean Cooking Initiative to Support Learning Institutions Transition to Cleaner, Sustainable and

Environmentally Friendly Sources of Cooking and Lighting.” 8 March 2021.
93 StartuplEnergy. “Drop Access and Inno-Neat win the StartuplEnergy Award.” 30 September 2021.
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- Energy efficiency (est. market opportunity of US $2.15 billion) is a cross-cutting key area since energy is used in
various sectors, including households, industries, agriculture, power utilities, buildings, and transport. To avoid
overlap with other sectors, the market size assessment for energy efficiency focuses on energy savings achieved
as aresult of investment in energy efficiency. Based on the Kenyan energy intensity rate in 2018 (i.e., 0.595 kWh/
USD)* and the energy intensity target of 2.8%, the annual energy intensity rate was calculated to determine
market opportunity.

- Energy storage (est. market opportunity of US $43 million) represents the grid-scale battery storage market
size. The Government of Kenya focuses on grid-scale battery storage as this is expected to help the country
transition to 100% clean energy by 2030. Kenya has a target of installing 250MW of BESS by 2030, which is in line
with the government’s ambition to achieve a 100% transition to clean energy by 2030. With the BESS installed
capacity in 2022 standing at 50MW, % the compound annual growth rate required to achieve the national goal
of 250 MW remains at 22.28%. EV battery storage and consumer electronics battery storage segments are not
included since the government did not set a target for these. The consumer electronics battery storage segment
is nascent in Kenya.

Renewable Energy
» BACKGROUND AND BUSINESS SEGMENTS

Background: Renewable energy is defined as “energy derived from natural processes and replenished at a faster
rate than it is consumed.”® According to the International Renewable Energy Agency, renewable energy sources
include bioenergy, geothermal energy, hydropower, ocean energy, solar energy, and onshore and offshore wind
energy.” Tides, waves, and currents can be harnessed for electricity generation, but the technologies are still

in the research and development stage and are yet to witness commercial deployment. The share of renewable
energy sources in global electricity generation increased from 27% in 2019 to 29% in 2020,%® and the renewable
generation capacity rose by 9.1% in 2021 compared to the previous year.® However, as per IEA estimates, the
share of renewable power in global electricity generation would have to increase to 60% by 2030 to meet the net
zero emissions by 2050 scenario.

Kenya Context: Kenya aims to achieve universal access to electricity with 100% renewable energy sources.'®
According to the Kenya National Electrification Strategy 2018, access to electricity (both on-grid and off-grid) was
estimated at 75% of Kenyan households as of 2018."°' This consisted of 53.5% of the households having access to
electricity through the national grid (on-grid) and 21.5% relying on off-grid solutions.'® To achieve universal access
to electricity, the government is investing in both off-grid and on-grid electrification. Renewable energy sources
contribute about 73% of the total installed on-grid power generation capacity.'® The main on-grid renewable energy

94 Ritchie, H. and Roser, M. Kenya: Energy Country Profile. Our World in Data. Accessed 12 December 2022.
95 Ministry of Energy. 2021. Least Cost Power Development Plan 2021-2030.

96 About Renewable Energy. Government of Canada. Accessed 12 December 2022.

97 International Renewable Energy Agency (IRENA). Accessed 12 December 2022.

98 International Energy Agency. 2021. Renewables: Global Energy Review 2021.

99 IRENA. 2022. Renewable Capacity Highlights.

100 Ministry of Energy. 2018. The Kenya National Electrification Strategy 2018.

101 Ministry of Energy. 2018. Kenya National Electrification Strategy: Key Highlights.

102 Dubey, S. et al. 2018. Energy Access Diagnostic Report Based on the Multi-Tier Framework. World Bank.
103 Ibid.
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sources are geothermal (27%), hydro energy (28%), wind (11%), bioenergy (3%), and solar (4%).°* On-grid power
generation in Kenya is mainly undertaken by the government with support from independent power producers.

The off-grid electricity solutions mainly serve low-income populations spread across 14 underserved counties in
Kenya.'™ The main sources of off-grid electrification are SHS and mini-grids. Other solar consumer products, such
as solar lanterns/solar lighting systems, rechargeable solar batteries, and small portable lighting devices, are also
important in off-grid electrification.’” The SHS and solar consumer products are mainly used for lighting or heating
by households, institutions, and businesses. Both private and public companies are major providers of mini-grids
installation,”” while the private companies lead in the distribution of SHS and solar consumer products.'®

This report focuses on solar energy instead of other energy sources, such as wind power, hydropower, geothermal
energy, and biogas, as most SGBs in Kenya focus on solar energy. The other listed renewable sources are mainly a
focus of the government and/or large private corporations(e.qg., Kipeto Energy PLC (KEP) for wind power and Akiira
Geothermal Limited for geothermal energy) as they require high upfront investment.

SOLAR ENERGY

Background: Solar energy encompasses technologies that capture and make usable light and heat from the sun.
Specific forms include solar photovoltaic, solar thermal energy, solar heating, and solar architecture.'®

Kenya context: According to the Energy and Petroleum Regulatory Authority, Kenya receives between four- and
six-kilowatt hours of sunlight per square meter (kWh/m2) per day, one of the highest solar capacities in sub-Saharan
Africa."® However, only a small portion of this energy opportunity has been harnessed. As of 2020, the installed
capacity of solar energy in Kenya was estimated at 106 MW, accounting for only 4% of the total installed capacity.™
However, investment in the solar industry has grown in recent years. The Government of Kenya's Ministry of Energy
has launched programs that will implement solar energy systems to electrify schools and health facilities in rural
areas.™ Some private stakeholders have turned to bespoke energy solutions to electrify rural areas, such as solar
home systems, solar lanterns, solar refrigerators, and air conditioners. Additional measures to provide energy
solutions in areas that cannot be effectively serviced by the grid include retrofitting existing mini-grids to become
solar hybrids or installing new solar mini-grids. SGBs also provide support services, including financial support
services (pay-as-you-go solutions), solar product marketplaces, and energy advisory services.

Business segments: The business segments identified under the solar energy key area are solar consumer product
providers(e.q., SHS, solar lanterns), solar energy system providers (e.qg., mini-grids, rooftop solar), solar component providers,
utility-scale solar plants, and support service providers. Among the identified business segments, SGBs are most
commonly operate as solar consumer products providers, solar energy system providers, and support service providers.

104 Energy Profile: Kenya.2022. IRENA. Accessed 21 February 2023.

105 Ibid.
106 World Bank. 2017. Kenya Off-grid Solar Access Project (KOSAP) Appraisal Report.
107 Ibid.

108 USAID. 2018. Power Africa Off-grid Project: Off-Grid Solar Market Assessment Kenya.
109 EPRA: Renewable Energy Sources. Available here

110 Ibid.

m Ibid.

12 Ibid.
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Table 7: Business segments and examples of SGBs in solar energy

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Solar consumer products providers Provide products such as SHS and » Cobitech Solar
solar lanterns. » Deevabits Green Energy

» Usafi Green Energy Ltd

Solar energy system providers Develop or install mini-grids. » Kijiji Power Ltd
» Kudura
Support service providers Provide services that enable the » African Solar Designs
uptake of solar power. » Deevabits Green Energy

» SunnyMoney Africa

» POLICY LANDSCAPE

The overall policy landscape is supportive of the renewable energy sector. Kenyan government policies champion both
grid-tied and off-grid electrification, with a keen interest in off-grid and mini-grid electrification. This section focuses

on solar energy, as it receives the most support from the Kenyan government as a cost-effective means to provide
electricity to many households. The Ministry of Energy has developed and adopted policies and regulations to promote
the growth and expansion of off-grid electrification by the private sector. As a result, the number of SGBs engaged in off-
grid electrification has increased, and the market mainly consists of private sector companies, including SGBs.

However, SGBs in the renewable energy sector still face several challenges, such as the erosion of consumer
confidence because of inappropriate system standards, faulty installations, importation of sub-standard systems
and poor after-sales service, rampant theft of solar photovoltaic panels which discourages their installation, high
importation costs for SHS components and lengthy procedures for obtaining tax exemption for solar equipment.™

Table 8: Key policies and strategies for Kenyan renewable energy

POLICY/STRATEGY AIM (drawn directly from policy/strategy document) SUPPORT AND GAPS FOR SGB ACTIVITY

Draft National Energy An all-encompassing policy that proposes the Rolling out a program to distribute solar

Policy 2014 following to promote the use of solar energy: lanterns as a substitute for kerosene
1)rolling out a program to distribute solar lanterns impacts SGBs that provide solar lanterns
to replace kerosene in rural, poor peri-urban, by generating more demand for these
and urban areas, 2) ensuring that all commercial products. Ensuring that all commercial
buildings adopt solar and hybrid solar energy buildings adopt solar or hybrid solar energy
sources for water heating and lighting, 3) providing sources creates demand for solar lighting
fiscal incentives on solar panels and equipment, and heating products. Providing fiscal
4)providing incentives for the local production incentives on solar panels and equipment
and use of efficient solar systems."™ makes them more affordable and thus

contributes to increased demand.

13 Ministry of Energy. 2018. The Kenya National Electrification Strategy 2018.

14 Additional promotions include: 5) providing a framework for connecting electricity generated from solar energy to national and
isolated grids through direct sale or net metering, 8) promoting the use of hybrid power generation systems to complement the intermittent
availability of solar energy, 7) formulating and enforcing minimum standards for solar energy technologies, 8) increasing awareness on the
potential opportunities and economic benefits of solar energy technologies, 9) partnering with financiers to enable the public to access
credits schemes, and 10) installing solar photovoltaic (PV) systems in 50% of all the remaining public facilities in the off-grid areas.
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POLICY/STRATEGY

AIM (drawn directly from policy/strategy document) SUPPORT AND GAPS FOR SGB ACTIVITY

Led to the establishment of energy sector entities,  The tax exemption is expected to make
such as the Energy and Petroleum Regulatory SHS more affordable which will impact
Authority (EPRA). EPRA undertakes due diligence SGBs by generating more demand for SHS.
for SHS companies to enable them to qualify

for tax exemptions from the Kenya Revenue

Authority (KRA).

Energy Act, 2019

Energy (Electricity Requires mini-grid systems with a capacity below
Licensing) Requlations 3MW to obtain a permit and those above the
2012 threshold to obtain alicense.

Provides guidance to enterprises,
including mini-grid developer SGBs, on
the acquisition of licenses or permits for
power generation, distribution, and retail
sale.

Energy (Mini-grids)
Regulations, 2021

Notes that EPRA has a responsibility of issuing
licenses to entities (public and private sector mini-grids, the owners, operators, and
players)that develop mini-grids and applies to users of the mini-grids, as well as all other
developers of mini-grids with an installed capacity private or public stakeholders.

of up to TMW.

The targeted stakeholders include public

Energy (Solar Water Requires all premises within a local authority’s

Heating) Regulations 2012 jurisdiction with a hot water capacity exceeding
100 liters per day to install and use solar heating
systems.

These regulations create demand for
solar heating systems through their
requirements.

Feed-In-Tariffs Policy on Allows independent power producers to sell The removal of tariffs lowers the cost

Wind, Biomass, Small-
Hydro, Geothermal,
Biogas, and Solar
Resource-Generated

renewable energy-generated electricity to an
off-taker at a predetermined tariff for a given
period and removes taxes for the importation and
production of solar panels.

barrier for entrepreneurs.

Electricity 2012 (FiT)

Kenya National
Electrification Strategy
(KNES) 2018

Provides a roadmap for achieving universal access The strategy identifies the private sector
to electricity for all Kenyans by 2022 by both as key stakeholders that will provide
on-grid(grid densification, intensification, and power and off-grid solutions, which
expansion)and off-grid electrification (SHS and presents opportunities for the suppliers
mini-grids), with a strong emphasis on the off-grid to collaborate with the government on
component. Over Tmillion new connections - out of  projects like the Last Mile Connectivity.
5.7 million total connections - were expected to be

supplied via SHS and mini-grids by 2022.

The Finance Act, 2018 Introduced VAT exemption for all specialized solar
equipment and accessories and an 8% VAT on
petroleum products (kerosene and diesel). This
has resulted in a significantly increased price for expected to boost demand for solar
petroleum products and a lowered price of solar- products and create opportunities for

powered energy. SGBs.

The VAT increases the price of petroleum
products and lowers the comparative
price of solar energy, both of which are
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POLICY/STRATEGY AIM (drawn directly from policy/strategy document) SUPPORT AND GAPS FOR SGB ACTIVITY

The Kenya Action Agenda Kenya opted into the Sustainable Energy For As of 2022, the government is yet to
All(SE4AII), a sector-wide, long-term vision provide any subsidies for the development
covering 2015-2030 to achieve universal access of mini-grids.

to modern energy services and increase the share
of renewable energy in the energy mix to 80%

by 2030. Actions proposed are 1) developing a
mini-grid policy that fosters the use of renewable
energy and increases the confidence of the private
sector to invest in these projects, 2) fostering

the development of several innovative funding
mechanisms (e.g., grants and challenge funds),
3)reviewing the feed-in-tariffs (FiT)in place

to provide adequate incentives to investorsin
renewable energy projects, and 4)implementing

a governmental subsidy for supporting the
development (pre-investment, capital, and
operation) of micro/mini-grids in off-grid areas.

» FUNDING LANDSCAPE

Renewable energy accounts for the largest share of investment in climate finance in Kenya. The investments
flowing into renewable energy generation totaled US $1.33 billion,™ which represents 66% of the total investment
in climate finance in Kenya as of 2018." While the sector receives investments from all types of financiers
(including DFls, foundations, private investors, and commercial banks), the bulk of the funding comes from private
investors thanks to supportive policies and direct subsidies." The funding from DFls and foundations mainly flows
to large-scale projects, whereas impact investors, VCs, and traditional finance providers mainly invest directly

in enterprises, including SGBs."™ The funding landscape described in this section specifically covers the funding
opportunities for solar energy.

« DFls active in solar energy include the World Bank and the African Development Bank. The World Bank is
financing the implementation of the US $150 million five-year (2018-2023) Kenya Off-grid Solar Access Project
(KOSAP) that aims to increase access to off-grid energy solutions in 14 underserved counties of Kenya by
developing 121 mini-grids for community facilities, enterprises, and households. The project is engaging private
sector enterprises in the development of mini-grids and distribution of SHS. In 2021, the World Bank, together
with Netherlands Enterprise Agency, Energy and Environment Partnership, SNV, and AECF REACT Kenya
provided a grant of US S$1.7 million to Pawame, a high-growth enterprise that allows customers to access solar
home systems via a pay-as-you-go (PAYG) subscription model. In 2018, the AfDB approved a US $18.17 million
loan for the Kopere project, which encompassed the design, construction, and operation of a 40 MW solar PV
power project in Nandi County. Between 2013 and 2018, GIZ implemented the Promotion of Solar-Hybrid Mini-
grids (PROSOLAR) project that aimed to improve the planning, technical and commercial skills of the private
sector in order to ensure high-quality installation and operation of solar-hybrid mini-grid systems.

115 Conversion of Kshs. 161.1 billion to USD using Oanda Rates as of 6 September 2022.

116 0dhengo, P. et al. 2021. The Landscape of Climate Finance in Kenya. Republic of Kenya: The National Treasury and Planning.
17 Ibid.

118 Odhengo, P. et al. 2021. The Landscape of Climate Finance in Kenya. Republic of Kenya: The National Treasury and Planning.
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- Impact investors and VCs are putting money into solar energy enterprises. Acumen launched KawiSafi, an
impact fund focused on off-grid solar in East Africa, which provided financing to Angaza, a B2B software-as-
a-service (SaaS) company that facilitates PAYGO financing for solar-powered home systems and appliances
in emerging markets.™ Kenya Climate Ventures, in partnership with the Kenya Climate Innovation Centre and
in collaboration with the Ministry of Foreign Affairs of Denmark (Danish MoFA), implemented the GreenBiz
Programme, which supports green enterprises in various sectors, including solar energy.”® Other funds available
include Energy Access Ventures Fund (EAVF), which specializes in the technology and energy sectors, including
solar power,””"and the Launch Africa Fund.'?

- Foundations (e.g., Shell Foundation, Mulago Foundation, and OVO Foundation)are providing funding to
enterprises in solar energy. Shell Foundation, for example, collaborated with FMO to launch the US $120 million
Energy Entrepreneurs Growth Fund (EEGF)in 2019, which provided catalytic financing to early-to-growth stage
companies in sub-Saharan Africa, especially solar energy enterprises.’?

- Commercial banks - such as Equity Bank - are also providing finances to solar energy enterprises. Equity Bank
has partnered with Orb Energy to provide consumers with loan packages to facilitate affordable access to solar
power and solar heating systems for Kenyans'?* and has also partnered with the International Finance Corporation
(IFC), FMO, and British International Investment to provide raise US S165 million in financing for enterprises under
the Africa Recovery and Resilience Plan.'?®

» ESTIMATED MARKET OPPORTUNITY (2022-2030)

As noted above, solar energy is the key area with high potential for SGB contribution and growth and is critical in helping
Kenya achieve universal access to electricity. For these reasons, the market opportunity is estimated for off-grid
solutions (SHS and mini-grids) focusing on solar energy. The market opportunity, based on the government targets-
based approach, is estimated at US $873 million between 2022 and 2030, which is composed of US $67 million for mini-
grids, US S661 million for SHS, US $103 million for solar lanterns, US $42 million for tier 0 off-grids (small portable task
light device), and US $73 million for rechargeable batteries.’?

The market opportunity for renewable energy is estimated based on the target set in the Kenya National Electrification
Strategy 2018 to achieve universal access to electricity by 2030. Universal access to electricity is determined by the
national population with access to off-grid or on-grid electricity, but the analysis in this report focuses on off-grid
electricity only since that is where SGBs are active. Further detail on the methodology used to estimate market potential
is available in Appendix B.

119 KawiSafi Portfolio: Angaza. Accessed 12 December 2022.

120 Kenya Climate Innovation Centre. GreenBiz Programme. Accessed 12 December 2022.

121 British International Investment. Energy Access Ventures Fund. Accessed 12 December 2022.

122 Jackson, T. "Kenyan solar startup Pawame banks $2.45m in grant, equity funding for geographic expansion.” Disrupt Africa.
8 June 2021.

123 “Shell Foundation and FMO Collaborate to help achieve Clean Energy Access in Sub-Saharan Africa.” Shell Foundation.

5 December 2019.
124 KBC. Renewable Energy: Equity Bank Partners with Orb Energy to Provide Affordable Solar Home Systems.

125 “Equity Group, IFC Expand Partnership and Investment to Support Small Business and Climate Smart Projects.” Equity Group Holdings.
10 May 2022.
126 This figure is greater than the Kenyan Ministry of Energy’s estimate of US S0.5 billion. The Ministry’s estimate covers the investment

required to provide off-grid solutions (i.e., SHS and mini-grids) to more than 2 million households in 14 underserved counties and
accounts for not only SHS and mini-grids but also solar lanterns, tier 0 off-grids, and rechargeable batteries as well.
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Cleaner Fuels

» BACKGROUND AND BUSINESS SEGMENTS

Background: There is no universally agreed definition of “clean” fuels, and the term cleaner fuels has different
connotations as per different organizations. Synthesizing the definitions used by the World Health Organization
(WHO), the United States Environmental Protection Agency (EPA), the United Nations Environment Program (UNEP),
and the Union of Concerned Scientists, cleaner fuels can be defined as fuels that emit lower levels of greenhouse
gasses and pollutants relative to conventional gasoline and are derived from renewable energy sources. While non-
renewable energy sources, such as liquefied petroleum gas (LPG)and compressed natural gas (CNG), also fall under
the category of cleaner fuels according to the definition, this report only focuses on those that are derived from
renewable energy sources (e.g., biofuels and green hydrogen).

Cleaner fuels contribute to climate change mitigation since they emit lower levels of greenhouse gasses and
pollutants. The feedstocks (plant-based) used to make biofuels absorb the CO2 that they require from the
atmosphere. Similarly, green hydrogen, which is made through the electrolysis of water using renewable electricity,
emits only water vapor and warm air.

Kenya Context: Kenya is highly dependent on petroleum fuels to meet its domestic consumption needs in the transport,
residential, manufacturing, and commercial sectors.”” To reduce dependence on petroleum fuels, Kenya has set a
national target of a 10% ethanol blend.”” The aim was to produce bioethanol and biodiesel for blending with conventional
petroleum fuel. As part of the strategy to improve biofuel production, Kenya has developed a roadmap for bioethanol

and biodiesel production, although biodiesel production in Kenya is still in its nascent stage.” On the other hand, Kenya

is yet to start producing green hydrogen, and policies or strategies specifically focusing on the production, storage, and
distribution of green hydrogen do not exist in Kenya as of 2022. Thus, the scope of this sector analysis focuses on biofuels.

BIOFUELS

Overview: A biofuel is a liquid, solid, or gaseous fuel produced from biomass.™ The various types of biofuels include
biogas, biodiesel, bioethanol, briquettes, and pellets.® Bioethanol is produced from sugarcane, maize, sugar beets,
molasses, cassava, and wheat, among other feedstocks.”? Biodiesel is produced from vegetable oils (soybean oil, palm
oil, rapeseed oil, etc.), animal fats or used cooking oil. Briquettes and pellets are produced from organic materials
such as rice husk, sawdust, bagasse, groundnut shells, and other agricultural waste.™* Biogas is produced from the
anaerobic decomposition of waste and can be used as fuel for cooking, heating, cooling, and power generation.™

Kenyan Context: In Kenya, biofuels such as biogas, biodiesel, bioethanol, briquettes, and pellets, are produced
locally. Among them, biogas is the most promising business segment, given that there are over 8,000 biogas plants

127 EPRA. 2019. Energy and Petroleum Statistics Report 2019.
128 Ministry of Energy. 2020. Bioenergy Strategy 2020-2027.

129 Ibid.
130 OECD. 2020. OECD-FAQ Agricultural Outlook 2020-2028.
131 Briquettes and pellets are generally not perceived to be cleaner fuels. However, it is a cleaner option for low-income

families in rural areas, where most still use wood or charcoal.
132 Ndegwa G. et al. 2011. Potential for biofuel feedstock in Kenya. World Agroforestry Centre.

133 Hosier, R. et al. 2017. Scalable Business Models for Alternative Biomass Cooking Fuels and Their Potential in Sub-Saharan Africa.
World Bank.

134 Ibid.
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countrywide.™ The government has also set a target of 6,500 biogas digesters every year, which will help to improve
biogas production.™®

Business Segments: SGBs like Afrisol Energy and SimGas Kenya Ltd produce and distribute biogas to end customers.
Other business segments - bioethanol, biodiesel, and briquettes and pellets - are still in their nascent stage. Biodiesel
production in Kenya is still very low due to insufficient quantities of feedstocks, lack of access to quality seeds for
feedstock production, and the high cost of raw materials which leads to high production costs.”” However, the EPRA
has developed a biofuel guideline to monitor and promote the biodiesel market,® and SGBs such as Zijani, Nilger
Ventures Limited, and Giloil Company Ltd, are active in this business segment.

Bioethanol production in Kenya is very low (about 1.2 million liters per year) due to insufficient quantities of feedstock.
However, SGBs like Aqua Ethanol Technologies Limited, Koko Networks, and Consumers Choice Limited, source raw
materials and produce and distribute bioethanol. Similarly, the production and consumption of briquettes and pellets
are hindered by inadequate biomass feedstock quantities, lack of capacity to fabricate and maintain briquetting
machines, and the high cost of briquettes compared to the competition from other alternative, and often cheaper,
forms of fuel such as firewood, although the following SGBs - Acacia Innovations, Vuma Biofuels, Kencoco Ltd,
BioAfrig Energy Limited, Maa Briquettes Limited, |ko Brig Limited - operate across the briquette and pellets value
chain. However, bioethanol, and the briquettes and pellets business segments are likely to grow in the coming years,
given the government's focus on a 100% transition to clean cooking by 2028 and the introduction of incentives such
as the removal of VAT on biogas, bioethanol, briquettes, and pellets to create demand for these biofuels.

» POLICY LANDSCAPE

The Government of Kenya has developed various policies and strategies to promote the development of biofuels,
including biodiesel, bioethanol, biogas, and briquettes and pellets. Some policies provide incentives for the
consumption of biofuels while others aim to promote biofuel production. These policies do not directly target SGBs
but are expected to create opportunities for SGBs indirectly, such as tax concessions which lower production costs.

While the government has actualized the implementation of some policy actions aimed at promoting biofuel
production, other actions are still pending. As of 2022, the government is yet to set aside land for feedstock
production due to competition for land between food crops and energy crops. Also, the government is yet to provide
incentives such as tax concessions for biodiesel production. As such, SGBs still face challenges, including high
production costs, insufficient raw materials, and competition from alternative and cheaper fuels.

135 Energy and Petroleum Regulatory Authority. Accessed 12 December 2022.
136 Ministry of Energy. 2020. Bioenergy Strategy 2020-2027.
137 Primary research insight.

138 Energy & Petroleum Regulatory Authority. 2020. Energy & Petroleum Regulatory Authority: Strategic Plan 2020/21-2022/23. Kenya
Literature Bureau.
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Table 9: Key policies and strategies for Kenyan biofuels

POLICY/STRATEGY | AIM(drawn directly from policy/strategy document)

Bioenergy Strategy
2020-2027

Finance Act 2021

Kenya National
Bureau of
Standards (KEBS)

National Energy
Policy, 2018

Strategy for the
Development of the
Biodiesel Industry

Indicates that there is a potential for biodiesel
production in Kenya given the availability of land
for growing feedstocks such as castor, croton,

and jatropha. However, the strategy identifies
several challenges affecting biofuel production,
including the high cost of raw materials,*® high
production costs, low demand due to a lack of
consumer awareness, and lack of access to seeds
for feedstock production.

Proposes removing the 16 % VAT for sustainable
briquettes, biogas, and bioethanol to encourage
the household use of biofuels.

Developed standards for B5 (a fuel compound

of 5% biodiesel and 95% petroleum)and B100
(100% biodiesel) biodiesel blends. This standard
isintended to provide guidelines on how to blend
biodiesel with conventional petroleum fuel. The
EPRA has also developed a biofuel guideline
that provides a regulatory framework for SGBs
involved in biodiesel production.™°

Notes that the government will provide land for
feedstock production such as jatropha, castor,
croton, sugarcane, sweet sorghum, and cotton.
This will ensure that there are sufficient raw
materials for biodiesel and biodiesel production
and, in turn, lower biofuel production costs.

Outlines strategic actions for promoting biodiesel
production, which include forming the Kenya
Biodiesel Association (KBDA) that brings together

SUPPORT AND GAPS FOR SGB ACTIVITY

The strategy mentions actions such as equipping
existing energy centers with briquetting
technology, disseminating knowledge, and
commercializing it through technical and
vocational education and training (TVET)
institutions across the country can promote the
development of briquette and pellet value chains.

The VAT exemption is expected to make biofuels
more affordable to households and increase
demand. The government has also removed
excise taxes and levies for petroleum regulation,
petroleum development, and road maintenance
when bioethanol is used as a transport fuel, which
increases demand for bioethanol. However, a
similar tax exemption is yet to be introduced for
briquette manufacturers which could bring down
the high cost of imported briquette equipment.

The guideline is intended not only to monitor
activities in biodiesel production but also to
promote the development of the biodiesel market,
which may, in turn, support SGBs in this segment.

As of 2022, the government is yet to set aside land
for feedstock production, and the challenge of
insufficient raw materials for biofuel production
persists.

The strategy indicates that the government will
introduce incentives such as tax concessions
to encourage local production of biodiesel and

in Kenya (2008- all players along the biodiesel production chain, reduce importation; however, these are not yet in
2012) such as farmers, SGBs, private investors, and the place as of 2022.
government, and encourages private investors to
support biodiesel production.
139 As raw materials such as edible vegetable oils and animal fats are imported due to low production in the country, they are expensive

and not readily available for the economical production of biodiesel.

140

Giloil Company Ltd is one of the first companies in Kenya to get EPRA approval to participate in large-scale biodiesel production.
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» FUNDING LANDSCAPE

As of 2022, there are no investors in the green hydrogen space in Kenya. However, the biofuels key area receives
investments from all types of financiers (including DFls, foundations, private investors, and commercial banks).

 DFls including the World Bank, African Development Bank, GIZ, FinnFund, Norfund are involved in implementing
renewable energy projects in Kenya. For example, the World Bank is implementing the Promoting Biogas as
Sustainable Clean Cooking Fuel for Rural Households Project (2016-2025), which aims to improve access to biogas
energy among rural households.

« Active impact investors and VCs in biofuels include Kenya Climate Ventures, Acumen, DOB Equity, EEP Africa,
Energy Access Ventures Fund, Spark+ Africa Fund, Alphamundi Group, KawiSafi Ventures, and Village Capital
among others. Kenya Climate Ventures has provided funding to cleaner fuels SGBs such as Acacia Innovations,
Kings Biofuels, and Vuma Biofuels. Village Capital has provided funding to EcoFix (K)(formerly EcoFuels Kenya).

- Foundations such as the Shell Foundation, Green Africa Foundation, and Mulago Foundation also provide
funding to SGBs working in cleaner fuel production. Through its biofuel project, Green Africa Foundation
focuses on the "cultivation and processing of jatropha oil, an environmentally safe, cost-effective renewable
source of non-conventional energy and a promising substitute for diesel, kerosene, fuel wood, charcoal, and
LPG, among others.”?

- Commercial banks in Kenya, such as SBM Bank Kenya, Equity Bank, Kenya Commercial Bank, and Victoria
Commercial Bank, also provide funding to SGBs in the cleaner fuels subsector." However, commercial banks
charge higher interest rates. Hence, SGBs mostly prefer impact investors and VCs since they have better terms.*

» ESTIMATED MARKET OPPORTUNITY (2022-2030)

Of the two identified key areas (i.e., biofuels and green hydrogen), this report only captures the market size for
biofuels as Kenya is yet to start producing green hydrogen. Using the government targets-based approach, the
market potential for biofuels is estimated at US $1.21 billion between 2022-2030, which consists of US $683 million
for bioethanol, US $286 million for biodiesel, US $204 million for biogas, and US $38 million for briquettes and pellets.

141 The National Green Hydrogen Working Group established by the government of Kenya is expected to provide guidelines on private
investor participation. Read more at N. Tena. 2022. Kenyan Government to Pilot Green Hydrogen Production. Green Building Africa.

142 Green Africa Foundation- Renewable Energy Project. Accessed 12 December 2022.

143 Primary research insight

144 Ibid.



https://documents.worldbank.org/pt/publication/documents-reports/documentdetail/867001467995648054/kenya-promoting-biogas-as-sustainable-clean-cooking-fuel-for-rural-households-project
https://documents.worldbank.org/pt/publication/documents-reports/documentdetail/867001467995648054/kenya-promoting-biogas-as-sustainable-clean-cooking-fuel-for-rural-households-project
https://www.bii.co.uk/en/our-impact/fund/energy-access-ventures-fund/
http://acaciainnovations.com/
https://www.kingsbiofuels.co.ke/
https://www.vumabiofuels.com/
https://www.efk.co.ke/about/
https://www.greenbuildingafrica.co.za/kenyan-government-to-pilot-green-hydrogen-production/
http://www.greenafricafoundation.org/projects/renewable-energy-project.php

Sector Group:
Land and Ocean Management

SUSTAINABLE AGRICULTURE AND AQUACULTURE

KEY AREAS BUSINESS SEGMENTS MARKET OPPORTUNITY (2022-2030)

. Data-driven advisory services

i ‘ Green equipment providers
Pre-production & Environment-friendly input providers
and production . Innovative production services

gig . Green storage

. Processing equipment providers
Post-production

\ & Data-driven advisory services 1l
Kq:ub . Green fodder providers US $32'6 bllllon

Sustainable livestock . Green equipment providers combining all key areas and business
) segments
management ‘ Animal products marketplaces 9
43( . Green equipment providers

. Fish marketplaces
Aquaculture

—

Cross-cutting activity

. Farm to home




SUSTAINABLE FORESTRY

KEY AREAS BUSINESS SEGMENTS MARKET OPPORTUNITY (2022-2030)

% . Tree seedling production and provision

of tree management services U S $43 8 m | | | |o n

. Production of bamboo seedling and
Agroforestry bamboo-based products

. Tree seedling production and provision
of tree management services
@P@ . Production of bamboo seedling and S $ 11
bamboo-based products U 934 ml”'On
RIEA A e T . Production and sale of sustainable

wood forest products

D

& Processing and sale of non-timber $ ‘11
Non-timber forest-based products U S 2 e 8 mi | | 1on
forest products
ECOTOURISM
KEY AREAS BUSINESS SEGMENTS MARKET OPPORTUNITY (2022-2030)
@ Eco-lodging No estimate
' Eco-tours due to the lack of SGB activities in this

Ecotourism & Agro-tourism sector




Sustainable Agriculture and Aquaculture

» BACKGROUND AND BUSINESS SEGMENTS

Background: Sustainable agriculture refers to agricultural practices designed to meet the needs of present

and future generations while maintaining profitability, environmental health, and social and economic equity.®
Globally, the agricultural sector is the second largest contributor to climate change,'® and new data from the
Foodand Agriculture Organization of the United Nations (FAQ) reveal that the GHG produced by agrifood systems
made up 31% of the global GHG emissions in 2020."” This percentage contribution of GHG is expected to grow as
the world will need to produce about 35% more food to feed its population by 2030."8 Therefore, interventions that
increase agricultural productivity and decrease emissions are urgently required to lower the carbon footprint of
food production.

There is growing support for aquatic foods as a potential solution for food security and nutrition."® Aquaculture
already plays a significant role in the global economy, employing 58.5 million people in primary production, and

is an important source of protein in Asia and Africa.™ However, sustainability remains a challenge as aquaculture
contributes to GHG emissions during fish capture or growth, processing, transportation, and storage.

Sustainable agriculture and aquaculture play an important role in climate mitigation and adaptation.
Sustainable agriculture practices, such as reductions in the use of nitrogen fertilizers, changing livestock

and manure management practices, and use of renewable energy sources in agricultural production, help to
reduce GHG emissions.™ Sustainable aquaculture involves the use of technologies that increase the efficiency
of aquaculture production and reduce fish waste and losses, thus reducing GHG emissions."® Sustainable
agriculture also contributes to climate adaptation by enhancing the resilience of crops against drought, pests,
diseases, and other climate-related risks and shocks."™ In sustainable aquaculture, selective fish breeding
helps to increase the resilience of fish to diseases and climatic conditions, so they adapt to climate change. It
also provides new locations for fishing and economic opportunities for farmers whose crops are affected by
climate change.™*

Kenya Context: In Kenya, agriculture is critical for economic growth, employment creation, addressing food
insecurity, and managing the degradation of natural resources.™ It accounts for approximately half of the country’s
GDP™® both directly and indirectly through supporting agro-based industries and the service sector. Agriculture

in Kenya accounts for roughly 75% of total employment and 65% of exports, as well as supporting over 80% of the

145 FAO. Sustainable Development Goals - Sustainable agriculture. Accessed 23 September 2022.

146 “New FAO analysis reveals carbon footprint of agri-food supply chain.” UN News. 8 November 2021.
147 FAQ Stat. Emission Shares. Accessed 23 September 2022.
148 As per current trends, the increase will only be about 20%. See: Kray, H. Farming for the Future: the environmental sustainability

of agriculture in a changing world. World Bank Group.
149 FAQ. 2022. The State of World Fisheries and Aquaculture - Towards Blue Transformation.

150 Ibid.
151 Horowitz, J. and Gottlieb, J. 2010. The Role of Agriculture in Reducing Greenhouse Gas Emissions. United States Department of
Agriculture.

152 FAO. 2022. The State of World Fisheries and Aquaculture - Towards Blue Transformation.

153 World Bank - Climate Smart Agriculture. Accessed 23 September 2022.

154 Shelton, C. 2014. Climate Change Adaptation in Fisheries and Aquaculture. FAO.

165 Ministry of Agriculture, Livestock and Fisheries. 2017. Kenya Climate Smart Agriculture Strategy-2017-2026.

156 Ministry of Agriculture, Livestock, Fisheries and Irrigation. 2019. Agricultural Sector Transformation and Growth Strategy 2019~
2029.
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rural population.® The environmental effect of the agrifood system is immense, contributing 72% of Kenya's total
GHG emissions.'®8 19

The livestock segment contributes about 20% of the AgGDP (agri-food system gross domestic product) and about
5% of Kenya's GDP." Fifty percent of the country’s agricultural labor force works in livestock, a percentage that only
grows when focusing on the 17.5 million Kenyans living in ASALs."™ Though the segment can provide enough for both
domestic needs and exports, it has yet to do so due to a number of poverty-related challenges.'s?

The fisheries segment is currently worth an estimated US $5 billion. It is also responsible for employing 1.2 million
Kenyans either directly or indirectly via supply chains and aguafarming. However, there is even greater untapped
potential in the Exclusive Economic Zone that could grow the country’s earnings in this segment, which currently
contributes about 2% of AgGDP and 0.5% of the national GDP.™?

Crops, livestock, and fisheries constitute important segments of agriculture in Kenya. Considering these segments
of agriculture along with the importance of the value chain for agriculture, five key areas can be identified: pre-
production and production, post-production, sustainable livestock management, aquaculture, and cross-cutting
activity. The pre-production and production and post-production key areas capture value chains in crop production,
and the cross-cutting activities apply to crops, livestock, and fisheries.

PRE-PRODUCTION AND PRODUCTION

The pre-production stage refers to the preparatory stage before the sowing of seeds or before the agricultural
production process begins. This stage involves innovations in agricultural inputs, such as fertilizer or crop protection
products,’®™ and the use of innovative technologies, such as drone mapping, soil testing, etc. Production refers to
processes such as sowing, irrigation, weeding, harvesting, etc. There are several sustainable agricultural practices,
such as intercropping, crop rotation, vermicomposting, etc., that reduce the impact of the agricultural process on
the environment and are covered under this key area.

Business segments: The key business segments for Kenya in the pre-production and production key area
emphasize optimizing resource use, utilizing smart irrigation techniques, extension services, integrated pest
management, organic fertilizers, or minimal use of synthetic fertilizers. The business segments identified under
this key area include data-driven advisory services, green equipment providers, environment-friendly input providers,
and innovative production services.

157 Ministry of Agriculture, Livestock and Fisheries. 2017. Kenya Climate Smart Agriculture Strategy-2017-2026.
158 FAO Stat. Emission Shares. Accessed 23 September 2022.

159 GHG emissions largely come from the conversion of land usage, unsustainable usage of forest products, forest fires, and shifting
cultivation (see Climate Action Tracker). Most of these contributors - except for shifting cultivation - are covered under the sustainable
forestry sector in this report.

160 Ministry of Agriculture, Livestock and Fisheries. 2017. Kenya Climate Smart Agriculture Strategy-2017-2026.
161 Ibid.

162 Alila, P. and Atieno, R. 2006. Agricultural Policy in Kenya: Issues and Processes. Future Agricultures.

163 Ministry of Agriculture, Livestock and Fisheries. 2017. Kenya Climate Smart Agriculture Strategy-2017-2026.
164 Farming First. Innovations for Sustainable Food Systems. Accessed 19 September 2022.
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Table 10: Business segments and examples of SGBs in pre-production and production

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Data-driven advisory services Refers to insights derived from data to improve » Agrihouse Solutions Kenya
the resource efficiency and productivity of » Dashcrop Limited
agricultural production. This segment includes

» Farmbetter
all kinds of advisory services about the weather,

soil preparation, crop selection, use of fertilizers > Farmorive
and inputs, etc. » FarmIT
Green equipment providers Includes all kinds of farm equipment or devices » [farm360
that use renewable energy or are energy
efficient like solar pumps, solar tractors, soil
testing equipment, and irrigation devices,
among others.
Environment-friendly input providers  Environment-friendly inputs are agricultural » Agrihouse Solutions Kenya
inputs that are organic and natural and » EcoSawaLtd

reduce the negative impact of the agricultural

. . » Safi Organics
production process on the environment.

Innovative production services Include agricultural practices that reduce the » Hydroponics Africa
environmental impact of agricultural production,
such as hydroponics, vertical farming, and
organic farming, among many others.

POST-PRODUCTION

Post-production processes refer to post-harvest processing operations as well as forward linkage for products,
such as shelling, milling, packaging, storage, and transportation, among others, and the steps taken to deliver food
from the farmer to the consumer.™ Green post-production processes involve using climate-friendly practices in
the process.

Business segments: The main business segments for Kenya identified under this key area are green storage,
processing equipment providers, testing and certification, and green marketplaces. However, no SGBs were observed
under the testing and certification and green marketplace business segments.

SGBs like Solar Freeze, SokoFresh, InspiraFarms, and FreshBox provide energy-efficient or renewable energy-based
storage solutions such as solar-powered cold storage. SGBs like Elgon Kenya Ltd provide post-harvest equipment
that uses renewable energy and is energy efficient such as solar processors and solar dryers.

SUSTAINABLE LIVESTOCK MANAGEMENT

According to the World Bank, the various dimensions of sustainable livestock management include “balancing
animal rations and sustainable sourcing of feeds, carbon sequestration in agricultural landscapes, energy-efficient
technologies and renewable energy sources, animal health and welfare, better manure management, etc.”®
Technological innovations such as data-driven feed management for increased yields and predictive disease
management help to make livestock farming more sustainable and more resilient to climate change.

165 FAQ. Sustainable Agriculture Mechanization. Accessed 22 September 2022.
166 World Bank. Moving Towards Sustainability: The Livestock Sector and the World Bank. Accessed 19 September 2022.



https://yellowpageskenya.com/Agricultural%20Producers%20&%20Supplies/business-details/1621928-Agrihouse%20Solutions
https://dashcrop.co.ke/
https://farmbetter.io/
https://farmdrive.co.ke/
https://www.farmit.ng/
https://www.ifarm360.com/
https://www.greenbondskenya.co.ke/_files/ugd/38b0af_d7432b42ccdc4887a12fdfac1280baa5.pdf
https://climatelaunchpad.org/finalists/eco-sawa-limited/
https://safiorganics.co.ke/
https://www.hydroponicsafrica.org/
https://www.solarfreeze.co.ke/
https://sokofresh.co.ke/
https://www.inspirafarms.com/
https://www.freshbox.co.ke/
https://www.elgonkenya.com/
https://www.fao.org/sustainable-agricultural-mechanization/guidelines-operations/on-farm-postharvest-and-value-addition/en/
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Business segments: The business segments identified for sustainable livestock management include: data-driven
advisory services, automated livestock management solutions, green fodder providers, green equipment providers,
animal traceability technologies, and animal products marketplaces. However, no SGBs were identified in Kenya that
provide automated livestock management solutions or animal traceability technologies.

Table 11: Business segments and examples of SGBs in sustainable livestock management

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Data-driven advisory services Provide advisory services and leverage » iCow
data for insights to improve livestock
management regarding the kinds of breeds,
prediction of diseases, medical treatment,
and the safety of animals.

Green fodder Green fodder refers to animal feed with » Biofit Agritech Kenya
lower environmental impact than traditional |, | ishaBora
animal feed.
Green equipment providers Provide equipment that uses renewable » Simatech Integrated Solutions Ltd.

energy or is energy efficient and is used in
the livestock management value-chain.

Animal product marketplaces SGBs in this segment offer online » iCow
platforms that provide market linkage
for animal products.

AQUACULTURE

There is potential for aquaculture expansion in Kenya, especially as population and urbanization grow. The

business segments under this key area were identified based on activities undertaken by the enterprisesin
aquaculture management. The list of business segments consists of the following: fish marketplaces, automated

fish management, green equipment providers, and fish feed providers. However, no SGBs were identified in the
automated fish management solutions and fish feed provider segments. SGBs, like Victory Farms and Mtaani Fish
Farm, are green equipment providers that make equipment that uses renewable energy or is energy efficient available
to customers in the aquaculture management value chain. In the fish market platforms segment, SGBs like Aquarech
provide a technology platform where fish farmers, fish feed manufacturers, and fish buyers can buy or sell fish feeds
and fish.

CROSS-CUTTING ACTIVITY

Cross-cutting activities cover the entire value chain of either sustainable agriculture or sustainable livestock
management or aquaculture. The SGBs under the cross-cutting activity key area work across the entire agricultural
value chain, beginning at the pre-production stage and ending at last-mile delivery to customers. The relevant
business segment under this key area is farm-to-home. Farm-to-home or farm-to-fork refers to agricultural, animal,
or fish products that reach the final consumer directly from the farm at which they were produced. While the data on
the overall market size of the farm-to-home business segment is not available, SGBs like Tulaa, Farmster, Farmshine,
and iCow, use mobile technology to connect smallholder farmers to consumers and retailers.



https://icow.co.ke/
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» POLICY LANDSCAPE

The government has formulated various policies and strategies aimed at addressing climate change and climate-
smart agriculture issues. However, there are several challenges that persist, including poor enforcement of
sustainable agriculture-related policies and overlap of mandates among institutions implementing sustainable
agriculture interventions, which contributes to inefficiency in the implementation of programs. The government is
addressing these challenges by clearly distinguishing the roles of different institutions at the national and county
levels. The ministries at the national level are responsible for formulating the policies, while the county governments
are responsible for implementation.

Table 12: Key policies and strategies for Kenyan sustainable agriculture and aquaculture

POLICY/STRATEGY | AIM(drawn directly from policy/strategy document)

Agriculture Policy
2021

Agricultural Sector
Transformation
and Growth
Strategy 2019-
2029

Aims to transform crop, livestock, and fisheries producers
into commercially oriented enterprises that ensure
sustainable food and nutrition security. There are several
challenges hindering achieving this goal (described in
policy). To address these challenges, the policy proposes

1) pursuing sustainable commercial agriculture by
increasing and diversifying agricultural production and
productivity using appropriate, good quality, and affordable
inputs, 2) reducing post-harvest losses of agricultural
produce and products by investing in post-harvest
technologies, 3) promoting agribusiness, value addition and
product development, 4) harnessing resources (finances)
for improved agricultural output in partnership with the
private sector and introducing appropriate financing and
insurance systems in the sector, 5) promoting sustainable
natural resource use and management for agriculture, 6)
protecting and conserving of biodiversity that is supportive
of sustainable agriculture, 7)facilitating access to premium
domestic, regional, and international markets to encourage
agricultural production, 8) promoting demand-driven
research and timely dissemination of research findings in
the agricultural sector and conserving the biodiversity of
different crops, livestock, and fish.

Identifies three anchors to drive the 10-year transformation
in sustainable agriculture. The specific targets set for

the first five years are 1)increase small-scale farmer,
pastoralist, and fisherfolk incomes, 2)increase agricultural
output and value add through a rapid PPP process, and 3)
increase household food resilience.

SUPPORT AND GAPS FOR SGB ACTIVITY

Addressing the challenges in the

sector will require the participation of
enterprises, including SGBs, that provide
various solutions, including farm inputs,
irrigation technologies, post-harvest
processing and storage technologies,
livestock management, and market
linkage support.

Achieving each of the targets in the

three anchors requires support from
enterprises, including SGBs. For

example, those that provide farm inputs,
processing, and storage equipment
(target 1), post-harvest processing and
storage solutions (target 2), and innovative
food production techniques such as
vertical and organic farming (target 3).


https://kilimo.go.ke/wp-content/uploads/2022/05/Agricultural-Policy-2021.pdf
https://kilimo.go.ke/wp-content/uploads/2022/05/Agricultural-Policy-2021.pdf
https://www.agck.or.ke/Downloads/ASTGS-Full-Version-1.pdf
https://www.agck.or.ke/Downloads/ASTGS-Full-Version-1.pdf
https://www.agck.or.ke/Downloads/ASTGS-Full-Version-1.pdf
https://www.agck.or.ke/Downloads/ASTGS-Full-Version-1.pdf
https://www.agck.or.ke/Downloads/ASTGS-Full-Version-1.pdf

POLICY/STRATEGY

Green Economy
Strategy and
Implementation
Plan (GESIP)
2016-2030

Kenya Climate
Smart Agriculture
Strategy 2017-
2026

National
Agricultural
Marketing Strategy
2021-2030

National
Agriculture Soil
Management Policy
2020

AIM (drawn directly from policy/strategy document)

Highlights the following actions to promote sustainable
agriculture: 1)increasing irrigation using appropriate
technologies for enhanced food production, 2) reducing
post-harvest losses by improving efficiency along the value
chain (transportation, storage, processing, and marketing),
3) expanding roads and other transport infrastructure
networks in agriculture areas.

Outlines the adaptation and mitigation actions in
agriculture. The key areas that the strategy aims to
address include: T)enhancing the adaptive capacity
and resilience of farmers, pastoralists, and fisherfolk to
the adverse impacts of climate change, 2) developing
mechanisms that minimize greenhouse gas (GHG)
emissions from agricultural production systems, 3)
addressing cross-cutting issues that adversely impact
climate-smart agriculture, and 4) creating an enabling
regulatory and institutional framework.

Aims to improve competitiveness and increase market
access for Kenyan agricultural produce and products in all
market segments to enhance the incomes and livelihoods
of producers and other value chain actors. Some of the
objectives of the strategy include achieving a sustainable
supply of agricultural produce and products that meet
market demand, developing and maintaining modern
market infrastructure for efficient marketing of agricultural
produce, and improving the value of agricultural produce
forincreased market access.

Includes 1) promoting efficient and sustainable use of

soil as a resource for increased agricultural productivity
and 2) creating an enabling policy environment for public
and private investments in agricultural soil management
improvement programs and projects, in addition to several
others.

SUPPORT AND GAPS FOR SGB ACTIVITY

These actions require the participation
of private enterprises, including SGBs.
Forinstance, reducing post-harvesting
losses will require support from SGBs
that provide processing, storage, and
market linkage support and increasing
irrigation will require the participation of
SGBs that provide irrigation technologies
and equipment, such as solar-powered
irrigation systems.

The implementation of KCSAS is expected
to create opportunities for enterprises,
including SGBs, as it aims to provide
solutions for enhancing adaptive capacity
and resilience.™’

Direct financing from the government and
investments by the private sector through
PPPs are critical to the successful

implementation of this strategic initiative.

These interventions are expected to
create opportunities for enterprises,
including SGBs, that create market
linkages for farm produce to reduce post-
harvest losses.

The policy calls for the participation of
the private sector in agricultural soil
management, including soil testing and
the production of organic fertilizers

that conserve the soil, which creates
opportunities for enterprises, including
SGBs, that produce organic fertilizers and
those that provide soil testing services.

167 The types of SGBs that may be supported by this strategy include those that provide: data-driven advisory services for optimum crop
production, aquaculture, and livestock management; solutions that minimize greenhouse gas emissions from agricultural production
systems; and green production equipment, green farm inputs such as organic fertilizers and innovative production technologies such
as organic farming.
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POLICY/STRATEGY | AIM(drawn directly from policy/strategy document) SUPPORT AND GAPS FOR SGB ACTIVITY

National Livestock  Identifies measures to enable the livestock segment to The improvement of livestock

Policy 2019 enhance its contribution to food and nutritional security, management systems requires
provide raw materials for agro-based industries, and the participation of private sector
contribute to improved livelihoods in the country. Due enterprises, including SGBs, that
to frequent droughts that affect livelihoods that are provide green fodder for livestock
dependent on livestock, the policy proposes to establish and data-driven advisory support.

a livestock insurance scheme that will be operatedina
public-private partnership model.

National Oceans Proposes ecosystem-based sustainable exploitation of The policy calls for the participation of

and Fisheries fishery resources, conservation, and management. The private sector players in the development

Policy 2008 policy proposes to use adaptive and environmentally of adaptive and environmentally
sustainable technologies and best international practices sustainable technologies for aquaculture.
and requires the enforcement of fish handling standards This is expected to create opportunities
that minimize post-harvest losses. for enterprises, including SGBs, that

produce fish feeds or provide technology
for reducing post-harvest losses.

» FUNDING LANDSCAPE

In Kenya, sustainable agriculture and aquaculture have gained traction with several investors. The sector receives
investments from all types of financiers (including DFls, foundations, private investors, and commercial banks) but
relies heavily on private investors. While some enterprises successfully raise funds from various investors in the
sector, many others struggle due to a lack of sustainable gusiness models for growth.®

PRE-PRODUCTION AND PRODUCTION

The majority of pre-production and production investors provide financing across the agriculture value chain rather
than to a specific segment.

« DFls active in the pre-production and production key areas include Finnfund, Norfund, IFC, Novastar Ventures,
the World Bank, GIZ, FMO, and the AfDB. For instance, Twiga Foods raised US $3 million from Finnfund to expand
its reach to farmers™ and US S30 million from the IFC." In 2018, Apollo Agriculture raised US $500,000 from
FMO and Rabobank Foundation to “fund the farmers’ harvesting cycles, further develop the credit model, and
expand geographically.”™

« Other DFls support ventures via projects and funding. The World Bank's Kenya Climate Smart Agriculture Project
(KCSAP)focused on increasing productivity at various points in the value chain while building climate resilience
in smallholder farmers and pastoral communities in Kenya over a five-year period (2017-2022)."% In 2022, Norfund
invested US $20 million in equity to AgDevCo (which has invested in agribusiness enterprises like Afrimac and

168 Primary research insight.

169 “0OP Finnfund Global Impact Fund | invests in food distribution platform Twiga to improve food security across Sub-Saharan Africa.”
Finnfund. 1November 2021.

170 Twiga Foods - Crunchbase profile. Accessed 12 December 2022.
7 FMO: Apollo Agriculture Limited. Accessed 12 December 2022.
172 Kenya Climate Smart Agriculture Project. World Bank. Accessed 19 September 2022.
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Victory Farms.”” GIZ is implementing the Water and Energy for Food Grand Challenge (WE4F) project that supports
enterprises(e.g., SokoFresh)in sustainable agriculture.”

Impact investors, VCs, and PE investors active in these key areas include Kenya Climate Ventures (KCV), Acumen,
SME Impact Fund, A-Spark Good Ventures, GroFin, DOB Equity, Alphamundi Group, Accion Venture Lab, AHL
Venture Partners, Gray Matters Capital, Village Capital, Creadev, and ICCO Investments, among others. KCV is one
of the most active impact investors in sustainable agriculture in Kenya."” They are involved in the implementation
of the Danish GreenBiz Programme (2021-2025) that supports 300 enterprises in various sectors, including
sustainable agriculture,” and have invested in SGBs like Lentera Africa, Hydroponics Africa, and Dashcrop
Limited. Gray Matters Capital supports enterprises that serve underserved populations in developing countries
and granted US $220,000 to Farmers Pride in 2020. DOB Equity supports businesses that positively contribute

to a more sustainable society and provides finances to Twiga Foods and Cropnuts. Twiga Foods also raised US
S50 million from Creadev in 2021and US $6.3 million from Alphamundi and OPIin 2019.”” Accion Venture Lab also
invested US S6 million in Apollo Agriculture in 2016.178

Foundations active in this area include the Gatsby Foundation, Rockefeller Foundation, Bill and Melinda Gates
Foundation, Safaricom Foundation, Mastercard Foundation, and Grameen Foundation, among others. The Gatsby
Foundation invests in enterprises that facilitate access to and adoption of verified inputs and best practices

in an effort to improve outcomes for farmers and increase farm resilience and soil health.” The Mastercard
Foundation partnered with Kenya Commercial Bank (KCB) Group to raise US S30 million in 2016 to mobilize and
train smallholder and pastoralist farmers on financial literacy and business management.'®°

Commercial banks active in this area include Equity Bank and KCB Group. Equity Bank provides loans to farms
of all scales and agribusiness. A Kilimo Biashara loan for small-scale farmers ranges between US S41and US
$824 and aids in purchasing farm inputs (e.q., certified seeds, fertilizers, chemicals, machinery, the hiring of
labor, and harvesting costs).® The bank also provides a commercial agriculture loan that targets medium and
large-scale farmers, agricultural traders, and processors."™ Their Micro Agribusiness Loan provides financing
to agricultural service providers offering equipment and training, among other forms of support.’® KCB Group
raised US S200 million in 2016 to provide credit to farmers in the dairy, livestock, and food sectors through the
KCB MobiGro program.'™*
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Norfund invests 20 million USD in African agriculture and food production. Norfund. 24 February 2022.
Water and Energy for Food Grand Challenge (WE4F). Accessed 19 September 2022.

About 65% of KCV's portfolio, both in terms of the number of enterprises and investment value, is in sustainable agriculture. KCV
invests in early and growth-stage enterprises that provide climate-smart agriculture solutions. The ticket size ranges between US
$50,000 -200,000 for early-stage ventures and between US $ 100,000 -1 million in debt, convertible debt, and equity for growth-stage
ventures (source: Kenya Climate Ventures: Products and Services).

Kenya Climate Innovation Centre. GreenBiz Programme. Accessed 12 December 2022

Twiga Foods - Crunchbase profile. Accessed 12 December 2022.

Lewis, A."Investment firm Accion explains why it backed Nairobi-based Apollo Agriculture.” How we made it in Africa. 25 May 2020.
Gatsby Africa - Agricultural Inputs. Accessed 12 December 2022.

“KCB Group and Mastercard Foundation Announce Agricultural Finance Program to Benefit Two Million Farmers.” Mastercard
Foundation. August 2016.

Kilimo Biashara Loan- Small Scale. 1 Kenyan shillings = 0.0082 US dollars based on the conversion rate on 21 September 2022.
Equity Group Holdings - Commercial Agriculture Loan. Accessed 12 December 2022.
Equity Group Holdings - Micro Agribusiness Loan. Accessed 12 December 2022.

“KCB Group and Mastercard Foundation Announce Agricultural Finance Program to Benefit Two Million Farmers.” Mastercard
Foundation. August 2016.
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SUSTAINABLE LIVESTOCK AND AQUACULTURE MANAGEMENT

DFls active in sustainable livestock and aquaculture management include the World Bank, International Fund
for Agricultural Development (IFAD), FMO, GIZ and AfDB among others. In 2019, the Kenyan government and the
World Bank launched the Kenya Marine Fisheries and Socioeconomic Development Project, aiming to support
sustainable aquaculture practices while ameliorating the ecosystem. IFAD partnered with the Government of
Kenya to implement the Aquaculture Business Development Programme, which supports the development

of aquaculture support enterprises to ensure increased smallholder aquaculture production and income
generation.™ In the livestock key area, the World Bank provided US $250 million debt financing to support the
implementation of the National Agricultural and Rural Inclusive Growth Project and the Kenya Climate Smart
Agriculture Project in 2021, supporting farmers engaged in dairy, poultry, fruits, vegetables, coffee, cotton,
cashew nut, apiculture, and pyrethrum value chains.’®®

Impact investors include DOB Equity, A-Spark Good Ventures, Grofin, KCV, and Conservation International
Ventures, among others. DOB Equity has invested in Victory Farms, a sustainable enterprise that operates a
solar-powered cold chain system. Victory Farms also raised US $500,000 in 2020 from Conservation International
Ventures to scale up its platform for sustainable, affordable protein production and expand fish farm operations.”’
A-Spark Good Ventures invests in sustainable aquaculture businesses working toward the production of safe
accessible aquatic life such as fish, shellfish, and plants in ways that do not harm the ocean, with ticket sizes
starting at US $250,000."®

Foundations include the Gatsby Foundation, Open Society Foundations, and Rockefeller Foundation. The Gatsby
Foundation works with smallholder farmers and pastoralists at various levels, from policy to farming practices to
market interventions, to modernize and maximize the meat sector in the country.” Open Society Foundations has
also employed a multi-pronged approach as it launched the Strengthening the Aquaculture Ecosystem in Kenya
(SAEK) project in 2020 to support the ecosystem through policy, financial, and capacity development services.
The project's goal is to promote economic justice through resilient and inclusive aquaculture practices.'®

Commercial banks active in this area include Equity Bank and KCB Group. Through the Micro Agribusiness Loan,
Equity Bank provides financing to small and medium-sized agricultural producers and micro agriculture-based
entrepreneurs.”” KCB provided funding of US $491,984 to support fishermen in Mombasa County in Kenya in 2015.'%?

CROSS-CUTTING ACTIVITY

DFls include British International Investment (BIl), Norfund, and FMO. In 2022, iProcure, a high-growth enterprise
that provides procurement and distribution solutions for the farming value chain, raised US $9 million from various
investors including Novastar Ventures, Bll, Ceniarth, and Investisseurs & Partenaires.'®
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Aquaculture Business Development Programme. Accessed 19 September 2022.

“Kenya Secures USD 250 million to help 500,000 smallholder farmers enhance value-addition and access markets.” World Bank. 29
March 2021.

Conservation International Ventures: Victory Farms. Accessed 19 September 2022.

A-Spark Good Ventures. Accessed 19 September 2022.

Gatsby Africa- Livestock. Accessed 19 September 2022.

“Strengthening the aquaculture ecosystem in Kenya.” Farm Africa. 13 March 2020.

Equity Bank: Micro Agribusiness Loan. Accessed 12 December 2022.

Beja, P. 14 September 2015. “Mombasa county signs Sh60 million with KCB to support fishing.” The Standard.

iProcure - Crunchbase Profile. Accessed 12 December 2022.
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- Impact investors, VCs and PE investors that are active in this key area include AHL Venture Partners, Village
Capital, Beyond Capital Fund, Gray Matters Capital, Novastar Ventures, and Investisseurs & Partenaires, among
others. In 2018, Tulaa, an SGB that offers a digital end-to-end solution for farmers, raised US $627,000 from AHL
Venture Partners™ and an undisclosed amount of funding from Village Capital and the Beyond Capital Fund.
Farmshine, an SGB that connects farmers with suppliers and service providers, raised US $250,000 from Grey
Matters Capital in 2019, and M-Farm, an SGB that offers market price information and a platform for farmers to
sell their agri-produce and connect with other farmers and agribusinesses, raised US $235,000 from Novastar
Ventures in 2013.1%

« Foundations include the Mastercard Foundation, Elea Foundation, and the Indigo Trust. In 2018, Tulaa raised US
$30,000 in the form of grants from the Mastercard Foundation and the Massachusetts Institute of Technology.'®’
iCow, an SGB that offers an integrated ecosystem of services to smallholder dairy farmers, raised US $16,337in
grants from the Indigo Trust in 2011, another US $17,070 in 2012, ¢ and an undisclosed amount of funding from Elea
Foundation in 2013."°

« Commercial banks include Equity Bank and KCB Group. The Micro Agribusiness Loan program managed by Equity
Bank provides financing to the entire agricultural value chain.?®® The KCB MobiGro program also provides credit to
enterprises across the entire value chain of crops and livestock.?!

» ESTIMATED MARKET OPPORTUNITY (2022-2030)

The SDG target-based methodology was used to calculate the market size for sustainable agriculture and aquaculture
because there is no comprehensive national target for sustainable agriculture and aquaculture and the existing
national targets are not quantifiable, despite agriculture being the backbone of the Kenyan economy. This report
provides an estimate of the sustainable agriculture and aquaculture market size as a whole, covering all the key areas
identified. The calculated market potential for sustainable agriculture and aquaculture between 2022-2030 is US
$32.61billion, which translates into an average of US $3.58 billion annually.?? The calculated market size is based on
achieving SDG 2 (ending hunger, achieving food security, improving nutrition, and promoting sustainable agriculture),
specifically Targets 2.4 and 2.5 that focus on sustainable agriculture and aquaculture,?® taking the average cost per
capita to achieve the goal and the population growth in Kenya into account.

194 Tulaa - Crunchbase Profile. Accessed 12 December 2022.

195 Farmshine - Crunchbase Profile. Accessed 12 December 2022.

196 M-Farm - Crunchbase Profile. Accessed 12 December 2022.

197 Tulaa - Crunchbase Profile. Accessed 12 December 2022.

198 The Indigo Trust - Grant Award to iCow. Conversion of £14,536 and £15,000 to USD using Oanda on 26 October 2022.

199 Elea Foundation Investments - iCow Kenya. Accessed 12 December 2022.
200 Equity Bank: Micro Agribusiness Loan. Accessed 12 December 2022.
201 "KCB Group and Mastercard Foundation Announce Agricultural Finance Program to Benefit Two Million Farmers.”

202 This figure is higher than the estimates from the Ministry of Agriculture, Livestock and Fisheries (2017)and the Ministry of
Agriculture, Livestock, Fisheries, and Irrigation (2019), which calculated an annual investment requirement of US $0.5 billion and
US $0.72 billion, respectively. The latter only accounts for further investment given available funding in the ecosystem, while the former
estimates the investment needed regardless of the funding currently available.

203 Target 2.4 regards to ensure sustainable food production systems and implement resilient agricultural practices that increase
productivity and production, help maintain ecosystems, strengthen capacity for adaptation to climate change, extreme weather,
drought, flooding and other disasters, and progressively improve land and soil quality), and Target 2.5 is to maintain the genetic
diversity of seeds, cultivated plants, and farmed and domesticated animals and their related wild species, including through soundly
managed and diversified seed and plant banks at the national, regional, and international levels, and promote access to and fair and
equitable sharing of benefits arising from the utilization of genetic resources and associated traditional knowledge, as internationally
agreed (source: United Nations SDG Indicators)
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Sustainable Forestry
» BACKGROUND AND BUSINESS SEGMENTS

Background: The FAQ defines sustainable forestry as a “dynamic and evolving concept, which aims to maintain and
enhance the economic, social, and environmental values of all types of forests, for the benefit of present and future
generations.”% The FAO describes the important principles of sustainable forestry as:

« Environmental protection: any forest practice needs to ensure that the ecological makeup of that forest is not
tampered with at all costs.

« Social well-being: sustainable forestry must ensure that the interests of the local communities are met either
directly orindirectly.

« Economic prosperity: any sustainable forest practice should add economic value to the people as it conserves
the environment.

« Legal, policy, and institutional framework: the legal, policy, and institutional set-ups are necessary to support
the aforementioned principles, focusing on participatory decision-making at all levels.

Sustainably managed forests improve the use of land, help reduce vulnerability to climate change and advance both
mitigation and adaptation objectives. As forests remove carbon from the atmosphere and store it, activities such as
afforestation, reforestation, and avoided deforestation contribute to climate change mitigation.?’® Forests provide
key ecosystem services, such as the reduction of soil erosion and maintaining productivity by creating micro-climatic
conditions, critical to climate change adaptation. Beyond environmental benefits, the sustainable management of
forests offers socioeconomic benefits through revenue diversification, product supplies, and more.

Kenya Context: Kenya is making some progress toward sustainable management of forests. Kenya Vision 2030 lays
out the plan to achieve a 10% forest cover target by 2030.2% As of 2021, the forest cover was estimated at 8.83% of
the total land area in Kenya.?” To achieve the national forest cover target of 10%, there is a need for major efforts
involving reforestation, afforestation, and forest landscape restoration.

The following sections are arranged by three key areas - agroforestry, non-timber forest products, and forest
conservation - identified under the sustainable forestry sector.

204 FAO. 2020. Sustainable Forest Management. Accessed 19 October 2022.

205 “Forests and mitigation.” Climate Change and Forests in the Congo Basin. Accessed 19 October 2022.
206 Kenya Vision 2030. Accessed 19 October 2022.

207 Kenya Forest Service. 2021. National Forest Resources Assessment Report 2021.
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AGROFORESTRY

Agroforestry is a form of land-use system that involves growing timber trees alongside keeping animals, growing
crops, or other trees for purposes other than timber production.?’® Agroforestry is a primary pathway for increasing
tree cover outside forests.?%® According to the Agriculture Rules set in 2009, every farmer in Kenya is bound to
establish and maintain farm forestry on at least 10% of their agricultural lands,?° and Kenya achieved this goal in 2021
attaining 12.13% tree cover.?"

The business segments under the agroforestry key area are tree seedling production and provision of tree
management services and the production and sale of bamboo seedlings and bamboo-based products. While two
business segments are recognized, the expansion potential of SGBs in the production of bamboo seedlings for
agroforestry is limited, as bamboo is grown within only 5% of the agricultural land in Kenya.?” The tree seedling
production and provision of tree management services business segment includes SGBs that are involved in the
production and sale of tree seedlings. The tree seedlings produced are specifically for tree species that can be
planted on farms. This segment also includes SGBs that provide tree management services, including the planting of
trees, including SGBs such as Akili Development and Kilifi Moringa.

NON-TIMBER FOREST PRODUCTS (NTFPS)

Non-timber forest products (NTFPs)are products or ecosystem services (e.g., honey, vegetables, medicinal and
aromatic plants, gum and resins, essential oils, fruits and nuts, barks, and fibers) other than timber that are produced
in forests.?® NTFPs support forest-dependent communities through food creation and sustainable livelihoods and
have a high potential for export. This business segment includes SGBs (e.qg., African Agency for Arid Resources (AGAR)
Ltd)that produce and sell NTFPs such as honey, fruits, resins, medicinal plants, and essential oils.

FOREST CONSERVATION

Forest conservation is concerned with the restoration of forest lands and entails afforestation, reforestation, and
forest landscape restoration. The enterprises in this key area are involved in the tree seedlings production and tree
management services business segment, the production and sale of bamboo seedlings and bamboo-based products
business segment, and the production and sale of sustainable wood forest products business segment. The tree
seedlings production and tree management services segment includes SGBs like Miti Alliance and Africa Wood

Grow, which produce tree seedlings specifically for forest conservation and provide tree management services,
including planting trees. SGBs in the production and sale of bamboo seedlings and bamboo-based products segment
(e.g., Green Pot Enterprises) produce bamboo-based products. An SGB in the production and sale of sustainable
wood forest products segment is Eco-charcoal Limited. Examples of sustainable alternatives to wood-based forest
products include eco-charcoal, round wood logs, poles, timber logs, etc.

208 Ibid.

209 Ministry of Agriculture, Livestock, Fisheries and Cooperatives. 2021. Kenya National Agroforest Strategy 2021-2030.
210 Ministry of Agriculture. 2009. Agriculture (Farm Forestry) Rules 2009.

n Kenya Forest Service. 2021. National Forest Resources Assessment Report 2021.

212 Ministry of Environment and Forestry. 2019. National Bamboo Policy 2019.

213 Center for International Forestry Research. Forests and non-timber forest products. Accessed 19 October 2022.
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» POLICY LANDSCAPE

The government has developed policies promoting agroforestry, the production of NTFPs, and forest conservation.
The honey industry in the NTFP key area and the bamboo industry in the forest conservation area receive particularly
significant government support. However, businesses in the NTFP area that are outside of the honey industry still
struggle due to inadequate funding, scarcity of NTFP raw materials, the unpredictability of the NTFP market, and a
lack of technology for NTFP production.?™

The following policies promote agroforestry.

Table 13: Key policies and strategies for Kenyan agroforestry

POLICY/STRATEGY NAME | AIM (drawn directly from policy/strategy document) SUPPORT AND GAPS FOR SGB ACTIVITY

The Agriculture (Farm Require every farmer to establish and maintain farm  The rules mandate District Agricultural

Forestry) Rules 2009 forestry on at least 10% of their agricultural lands Committees to manage annual seedling
by planting tree species that do not have adverse production plans to ensure there are
effects on water sources, crops, livestock, and soil adequate tree seedlings and work with
fertility, and are not of invasive nature. the private sector players involved in tree

seedling production. Thus, SGBs that
produce agroforestry tree seedlings and
provide tree management services are the
direct beneficiaries of this policy.

The Kenya National Notes that Kenya aims to absorb up to 4.1MtCO2e by  Achieving this target requires active

Agroforestry Strategy 2030 by increasing the land area under agroforestry  private sector participation, particularly

2021-2030 by 281,000 hectares between 2015 and 2030. The in the production of tree seedlings and
strategy proposes to incentivize investment in provision of tree management services,
agroforestry by strengthening agroforestry-based which will create opportunities for SGBs
value chains and enhancing the appreciation of that work in the agroforestry value
multiple agroforestry services. chain. The strategy also proposes the

creation of an enabling environment for
the enhanced participation of women,
youth, and marginalized groups in
agroforestry value chains.

The following policies support the Non-timber Forest Products (NTFPs) industry. Despite the government's efforts
to promote private sector participation in NTFP production, there are very few SGBs that are active in this space.
The key challenges affecting the participation of SGBs in NTFP production include inadequate funding and lack of
technology. The scarcity of NTFP raw materials and the unpredictability of the NTFP market discourage investors'
interest in the sector.

214 Status and growth determinants of non-timber forest products firms in Kenya
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Table 25: Key policies and strategies for Kenyan NTFPs

POLICY/STRATEGY AIM (drawn directly from policy/strategy document) | SUPPORT AND GAPS FOR SGB ACTIVITY

The National Aims to increase the contribution of the bee- This policy provides incentives for SGBs (e.g.,
Bee-Keeping keeping industry to the sustainable development Bee Happy Enterprises)to participate in the
Policy 2009 of the country, conservation, and the management  production of honey.

of natural resources. Through this policy, the
government aims to address the marketing and
value-addition challenges in the honey value
chain, facilitate the development of market
infrastructure, address the cost of beekeeping
equipment, promote hive product processing, and
enhance safety regulation mechanisms for high-
quality hive products.

The National Forest ~ Promotes the commercial production of NTFPs, It mandates District Agricultural Committees

Policy 2020 such as gum and resins, essential oils, silk, edible to manage annual seedling production plans to
oils, fruits, and honey in dryland forests as they ensure there are adequate tree seedlings and
have a high potential for export. To promote work with the private sector players involved
the participation of private sector enterprises, in tree seedling production. Thus, SGBs that
the policy proposes interventions including 1) produce agroforestry tree seedlings and
embedding the production of NTFPs in sustainable  provide tree management services are the
business plans; and 2) developing and adopting direct beneficiaries of this policy.

a climate-smart, market-oriented value chain
approach to NTFPs, among other incentives.

The following policies support to promote forest conservation.

Table 14: Key policies and strategies for Kenyan forest conservation

POLICY/STRATEGY AIM (drawn directly from policy/strategy document) | SUPPORT AND GAPS FOR SGB ACTIVITY

» The Forest These all propose an increase of tree cover Private sector investors, non-governmental
Conservationand  toatleast 10% of the land area of Kenya. The organizations, and community-based
Management Act government is encouraging private sector organizations are mobilizing resources to
2016 participation in forest conservation through support target activities in the production of

» Forest Policy 2014 public-private partnerships. Private sector tree seedlings, tree planting, tree management

N enterprises are involved in the production of tree services, and awareness creation forums for

» The Constitution . . . . .
of Kenya 2010 seedlings, plantlng of trees, and provision of tree tree Plantlng. Achlev!ng the 10% fores.t F:over

management services. requires the production of at least 2 billion tree

» The National
Forest Policy
2020 and Kenya
Vision 2030.

seedlings.?® Hence, this presents an opportunity
for SGBs to participate in the production of tree
seedlings and the provision of tree management
services.

215 Gitonga, A. “Two billion tree seedlings needed to attain 10 percent Forest cover by 2025.” The Standard.
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POLICY/STRATEGY AIM (drawn directly from policy/strategy document) | SUPPORT AND GAPS FOR SGB ACTIVITY

The National To promote large-scale bamboo planting, the This policy also provides immense support to

Bamboo Policy 2019 policy indicates that the government will allocate the private sector in the bamboo value chains
at least 10% of the overall annual planting budget by 7)earmarking 2% of the budget of National
to promote bamboo plantation. The government Environment Trust Fund, Micro Enterprise Trust
will allocate suitable degraded forest lands to Fund, and Kenya Climate Innovation Centre

companies and private players(including SGBs)for ~ fund for MSME support and development, and

the intensive product-targeted growing of bamboo  2)supporting access to affordable finance and

through this policy. credit facilities for entrepreneurs, industries, and
investors, among other incentives.

» FUNDING LANDSCAPE

There is a clear need to increase financing for the sustainable forestry sector due to its massive mitigation potential.
The agroforestry and forest conservation key areas receive investments from all types of financiers (including DFls,
foundations, private investors, and commercial banks). The DFls and foundations mainly finance sustainable forestry
projects, while impact investors, VCs, and traditional finance providers give direct financing to enterprises (SGBs and
high-growth enterprises) that have a sustainable business model and are profitable. However, little financing flows
toward the key area of NTFPs.

» DFls like the AfDB, Finnfund, World Bank, GIZ, FCDO, and FMO, are active in the agroforestry and forest
conservation key areas. The AfDB contributed US $38.8 million to agroforestry and the reforestation of 14,300
hectares between 2007 and 2016.2"® The World Bank, BMZ, and SIDA funded the Africa Forest Landscape
Restoration Initiative for Agroforestry and Forest Conservation,?” and GIZ also supports agroforestry projects
in Kenya.

 Impact investors include Kenya Climate Ventures (KCV), Novastar Ventures, AXA Investment Managers, Mirova,
and the Africa Enterprise Challenge Fund (AECF), among others. Out of all the mentioned investors, KCV shows
unrivaled attention to agroforestry. Sustainable forestry accounts for about 10% of KCV's investments, and
that figure is expected to increase in the coming years.?”® KCV provided seed funding of US $500,000 to Kilifi
Moringa?® which also received funding of US $400,000 from the AECF.? In 2020, Komaza, a high-growth
agroforestry enterprise, raised US $28 million from AXA Investment Managers and FMO and US $9.9 million
from Novastar Ventures.??!

- Foundations include the Gatsby Foundation, International Tree Foundation (ITF), Clinton Climate Initiative, and
Green Africa Foundation. The Gatsby Foundation established the Kenya Commercial Forestry Programme (KCFP)
in 2016 to support the growth of sustainable forestry in Kenya to increase investments in forest development and
conservation of forests.???

216 African Development Bank. 10 December 2018. “Kenya forests: over 14,000 hectares reforested under 10 years.”
217 Africa Forest Landscape Restoration Initiative - Financial Partners. Accessed 19 October 2022.
218 Primary research insight.

219 Irungu, S. 20 December 2017. “Investment In Moringa A Big Opportunity For Kilifi County.” Kenya Climate Ventures.
220 Africa Enterprise Challenge Fund - Our Investees. Accessed 19 October 2022.

221 Komaza - Crunchbase Profile.

222 Gatsby Foundation. 2019. Kenya Commercial Forestry Programme.
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« Commercial banks (e.g., Citibank, Absa Bank, Equity Bank, and Standard Chartered Bank Kenya) also support
ventures in the key areas of sustainable forestry. Absa Bank aims to raise at least US $50,293 (Ksh. 6 million)
to support the growth of fruit trees in Kenyan schools, and Equity bank dedicated US $293,3780 (Ksh. 350
million)in 2019 to plant 35 million trees across the country and empower SGBs and farmers to raise high-quality
tree seedlings in nurseries.?? Miti Alliance received funding from Citibank for forest restoration and forged a
partnership with Absa Bank in forest restoration projects.??

There is little financing flowing toward NTFPs even though there are a few DFls and impact investors that provide
financing in this key area. An example of a DFI that has provided financing is FCDO. Through the Energy 4lmpact
program, FCDO provided funding of US $30,000 to Eco-charcoal Limited, an SGB producing sustainable eco-charcoal
briquettes and prevent deforestation.??® An example of an active impact investor in this key area is KCV, which has
invested in Horn Afrik Gums Limited, an SGB involved in the collection and aggregation of gums and resins.

» ESTIMATED MARKET OPPORTUNITY (2022-2030)

Including all three areas (agroforestry, NTFP, and forest conservation) and using the government-set target approach,
the market opportunity for sustainable forestry is estimated at US $1.38 billion between 2022-2030, which
consists of US $934 million for forest conservation, US $438 million for agroforestry, and US $2.8 million for NTFP.
The Kenyan government is committed to promoting forest restoration to reduce carbon emissions.?”® However, the
government only earmarked US $83 million for forest restoration activities for the financial year 2022/2023, which
signifies a significant investment gap to be filled.?”’

Ecotourism

» BACKGROUND AND BUSINESS SEGMENTS

Background: The International Ecotourism Society defines ecotourism as “responsible travel to natural areas that
conserves the environment, sustains the well-being of local people, and involves interpretation and education”.??
Ecotourism includes elements of cultural and rural tourism, although the commercial definition of ecotourismis
somewhat misleadingly interpreted as nature-based tourism.

Ecotourism contributes to both climate mitigation and adaptation. Ecotourism supports climate mitigation by
reducing GHG emissions, by for example, encouraging sustainable transportation and accommodation facilities that
promote the use of renewable energy.?”® From an adaptation angle, ecotourism utilizes mechanisms that reduce
impact on the environment and support biodiversity conservation.?*°
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228 What is Ecotourism? The International Ecotourism Society. Accessed 19 October 2022.
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Kenya Context: More than 80% of tourism in Kenya is nature-based, and sustainability practices are widespread
among tourism accommodation facilities and tour operators.?! Sustainable tourism, of which ecotourism is a subset,
is a critical part of Kenya's economy, accounting for over 10% of total employment, 9% of GDP, and 18% of foreign
exchange earnings.?? As of 2020, sustainable tourism contributed about 11% of government revenue in the form of
taxes, duties, license fees, and park entry fees.?> However, the number of smaller businesses, such as SGBs and
SMEs, in the sector is limited, and the SGBs in the sector are in their nascent stage.

Business Segments: The sector analysis for ecotourism identified four business segments instead of key areas. As
the business segments are distinct from each other, no overarching key areas were observed. In total, the following
five business segments were identified: eco-lodging, eco-tours, agro-tourism, and auditing certification and training.
However, there are currently no SGBs involved in conducting audits and providing certification for sustainable tourism
or running an internet platform that gathers information on eco-sites in Kenya.?** This business segment falls under
the operation of large organizations, such as Ecotourism Kenya and Travelife.?*

The SGBs in the agro-tourism business segment focus on agriculture in tandem with ecotourism services. Kisima
Safaris, for example, offers tours that feature farms, plantations, and ranches where customers can experience
authentic agricultural environments and activities.?®

The SGBs in the eco-lodging business segment are involved in operating eco-resorts or eco-lodges that consider
waste management (solid waste and wastewater management), energy conservation, and water use efficiency.
Examples of such SGBs include Jatonet Kenya, the Sanctuary at Ol Lentille, Il Ngwesi Lodge, Ol Gaboli Community
Lodge, Maji Moto Eco Camp, Olarro Lodge, Amboseli Serena Lodge, and Mara Bush Houses. The selected eco-lodges
and eco-resorts are certified by the National Environmental Management Authority (NEMA).

SGBs in the eco-tours business segment are involved in providing sustainable travel services(i.e., group safari
tours). Eco-tours involve taking part in excursions to exotic or endangered areas to increase awareness of the region
and support conversation. SGBs like Ecotours Kenya, Eco Adventures Limited, Okoa Africa Tours, Africa Wilderness
Jorneys, Turnup. Travel, Africa 360 Travel,_.and Jatonet Kenya provide such services in Kenya.

231 Sustainable Tourism Report 2016. Kenya Tourism Board.
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» POLICY LANDSCAPE

Until recently, Kenya lacked a clear policy on ecotourism. The existing policies identify actions for promoting
sustainable tourism but lack clear targets. In addition, Kenya is yet to implement most of the identified sustainable
tourism actions due to inadequate funding.?’ The government’s allocations to the sector have been decreasing over
time, 2 which has led to a decline in the state of tourism facilities, affecting the quality of products and services.
Without a source of sustainable financing from private and public capital, the country cannot implement its priority
actions to promote sustainable tourism.

Table 15: Key policies and strategies for Kenyan ecotourism

POLICY/STRATEGY _ SUPPORT AND GAPS FOR SGB ACTIVITY

Kenya Tourism Makes provision for the establishment of the Supports the establishment of enterprises
Development Kenya Tourism Development Corporation, that offer eco-tour services by founding the
Corporation Act which is responsible for formulating and Kenya Tourist Development Corporation.
(Cap. 382) carrying out projects for the development of

the tourist industry of Kenya and promoting the
establishment of enterprises that are active in the
field of tourism activities.

National Tourism Outlines developing innovative schemes, PPPs can present opportunities for
Blueprint 2030 incentives, and ethics to enable PPP for the sustainable tourism activities, which in turn
development of sustainable tourism. benefits SGBs involved in the provision of

services such as eco-tours and eco-lodging.

Revised National Outlines various actions for promoting sustainable  The policy includes incentives for investment
Tourism Policy, 2020 on tourism in Kenya, for example promoting in alternative sources of energy within
Enhancing Sustainable investment and the provision of incentives for eco-lodges which will help promote the
Tourism in Kenya investment in tourism products and services and participation of SGBs in the provision of eco-
improving roads that serve tourists. lodging services. Launching an e-tourism

portal will also help in marketing tourism
products and services. However, as of

2022, most of the priority actions outlined

in the policy have not been brought into
action by the government due to inadequate
funding. In the financial year 2021/2022, the
Government reduced budget allocation to the
tourism sector by over 25%.2%

» FUNDING LANDSCAPE

Ecotourismisin a nascent stage in Kenya, and the funding landscape mainly consists of DFIs, MDBs, and foundations
rather than VC/impact investors and commercial banks. The lack of investment from impact investors and
commercial banks is attributable to the fact that most ecotourism enterprises in Kenya are community-based and
prioritize environmental conservation rather than profitability.
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affected by the budget cut include tourism promotion and marketing, niche tourism product development and diversification, tourism
infrastructure development, and training and capacity building in tourism.
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DFls that support ecotourism businesses include the Tourism Finance Corporation (TFC), African Development
Bank, World Bank, and the IFC. The TFC is a government-led DFI that specializes in financial and nonfinancial
support for Kenya's tourism industry. It has invested in ecotourism enterprises such as Chawia Forest Ecolodge.?°
IFC invests in hotels and tourism development and approved US $6 million for Kenya's tourism sector in 2022

to refurbish tourist facilities in Nairobi.??! The UNDP has played a pivotal role in providing financial support to
community-based tourism enterprises in Kenya,?*? and the World Bank is providing grant financing to ecotourism
enterprises such as Jatonet Kenya through a US $8,300 (Ksh. 1 million) grant.?** Moreover, the AfDB has shifted its
focus into sustainable tourism through infrastructure projects.?

Foundations active in the ecotourism sector include the Ford Foundation and the Acacia Conservation Fund,
which provide grant funding to community-based tourism enterprises in Kenya.?*> An example of a community-
based tourism enterprise that has received funding from the Acacia Conservation Fund is Maliasili.2*6
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Sector Group:
Transportation

KEY AREAS

Electric vehicles and
enabling infrastructure

Mobile services

36

Non-motorized
transport (NMT)

Technology and software

SUSTAINABLE TRANSPORTATION

BUSINESS SEGMENTS

. EV providers
. EV equipment providers
. Charging service providers

. Ride-hailing solutions
‘ Ride-sharing solutions
. Micro-mobility solutions

. Bicycle providers
‘ Bicycle equipment providers

. Traffic monitoring solutions

MARKET OPPORTUNITY (2022-2030)

US $898 million

covering the EV business segments (the
other segments lack a national target
and were therefore not included in the
estimate).



Sustainable Transportation
» BACKGROUND AND BUSINESS SEGMENTS

Background: Sustainable transportation refers to the provision of services and related infrastructure to enable

the movement of people and goods from one location to another and, at the same time, ensure safety, resilience,
efficiency, and protection of the environment through the reduction of fuel consumption and GHG emissions.?’ The
key elements of sustainable transportation include:?4®

» Being green - decreasing GHG emissions and noise pollution.

« Universal access - connecting all people, including women and marginalized communities.
» Safety - drastically reducing fatalities, injuries, and crashes.

« Efficiency - optimizing the predictability, reliability, and cost-effectiveness of mobility.

The transport sector has the highest reliance on fossil fuels of all sectors and is a major contributor to CO2
emissions. The sector accounted for about 37% of CO2 emissions globally in 2021, and its contribution is anticipated
to grow even more as transport demand in developing economies increases.?® As of 2020, the global share of CO2
emissions from each transport segment was as follows: road transport (78 %), shipping (11%), aviation (8%), and rail
(3%).%° As there are limited entrepreneurial activities in rail, aviation, and pipeline transport, this sector narrative
focuses onroad transport.

Globally, there is a push for the adoption of EVs, one form of sustainable transport, and the EV market recorded
steady growth between 2010 and 2020.%' For the purposes of this report, the term EV encompasses two-wheelers,
three-wheelers, and any other mode of electric transport in Kenya. Global sales of electric vehicles reached a record
high in 2021, with about 120,000 electric vehicles being sold weekly.? The supportive regulatory framework in
countries around the world is one of the main factors contributing to increased adoption of EVs. By 2020, at least 20
countries banned the sale of conventional cars or mandated the sale of zero-emission vehicles.?3

Sustainable transportation systems are beneficial for the environment as they promote the shift to alternative energy,
fuel efficiency, and electrification.?%* Alternative modes of mobility reduce demand for fossil-fuel transportation

or replace it altogether, contributing to reduced fossil fuel consumption and hence climate change mitigation.
Sustainable transportation has a direct impact on human health and well-being as well due to a reduction in air
pollution, improved safety, reduced number of deaths or injuries from transport accidents, and job creation.?®®
Sustainable transportation increases the mobility of low-income populations and thereby contributes to their
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increased access to basic resources such as water, food, and healthcare.?® Other benefits include improved access
to important services such as education, the integration of markets and economies, the enhancement of rural-urban
linkages, and facilitation of international trade.?’

Kenya Context: The transportation sector accounts for the majority of petroleum consumption, making it a leading
contributor to GHG emissions.?® In 2020, the emissions from this sector were estimated at 12 MtCO2e out of total
emissions of 96 MtCO2e in Kenya.? Road transport accounts for 72 % of the total emissions in the sector in Kenya,
with the remaining 28% coming from shipping, aviation, and rail transport.?°

Kenya is committed to lowering GHG emissions in the transport sector. The climate mitigation measures aimed at
lowering GHG emissions include implementing low-carbon and efficient transportation systems,?'including projects
like a bus rapid transit system and the extension of the standard gauge railway.?? Increased adoption of EVs will also
significantly contribute toward achieving Kenya's transport sector goal of reducing emissions by 3.46 MtCOZ2e by
2030.%% In this light, Kenya has introduced fiscal incentives such as a reduction of excise duty for all-electric vehicles
from 20% to 10% so as to encourage the adoption of EVs.?4

Sustainable transport lays emphasis on the use of EVs and non-motorized transport. Transitioning to sustainable
transport also involves city planning, improved infrastructure, and the use of public transport services. However,
these activities fall under the government’s domain in Kenya. As the private sector is largely involved in the provision
of vehicles and mobility services, this report focuses on the provision of EVs and non-motorized transport.

The three key characteristics of sustainable transport are vehicle and infrastructure-based solutions, mobility
services that capture the service offered to the client, and technology and software solutions.?® The framework used
in this report further divides vehicle and infrastructure-based solutions into EVs and enabling infrastructure and non-
motorized transport, as non-motorized transport is one of the most common types of sustainable transportation in
Kenya. The four key areas thus are: 1) electric vehicles and enabling infrastructure, 2) mobility services, 3) technology
and software-based solutions, and 4) non-motorized transport (NMT).

ELECTRIC VEHICLES (EVS) AND ENABLING INFRASTRUCTURE

EVs are animportant part of Kenya's strategy for decarbonizing the transport sector. Kenya has a target of
increasing the share of EVs imported annually to 5% by 2025.2%¢ Since EVs run on electricity, they need a supporting
infrastructure. Charging stations and battery swapping services facilitate large-scale adoption of EVs and are
referred to as enabling infrastructure.
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Business Segments: The business segments under the EV and enabling infrastructure key area include EV providers,
EV equipment providers, charging service providers, battery-swapping service providers, and retrofitting service
providers. However, there are few SGBs providing battery swapping and retrofit services in Kenya. The primary
business segments with SGB activities are EV providers, EV equipment providers, and charging service providers.

Table 16: Business segments and examples of SGBs in EVs and enabling infrastructure

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

EV providers SGBs that provide electric vehicles, which » Ebee Africa
encompasses manufacturers, assemblers, or » Kiri EV
importers of EVs.

EV equipment providers Manufacturers or importers of EV equipment, » Chaji Energy
such as electric traction motors, power » Kiri EV
inverters, charge ports, and onboard chargers.

Charging service providers SGBs that provide charging infrastructure or » Drive Electric
facilities for EVs. » Ecotrify Limited

MOBILITY SERVICES

Mobility services include services such as ride-sharing, ride-hailing, mass transit, and micro-mobility.?’ The
enterprises under this key area provide mobility services using EVs or other types of vehicles. Mobility services
minimize individual passenger trips and encourage the mass movement of people, contributing to reductions

in traffic congestion and GHG emissions. Business segments in this key area include ride-hailing solutions, ride-
sharing solutions, micro-mobility solutions, and mass transit solutions. However, few SGBs in Kenya provide mass
transit solutions.

Table 17: Business segments and examples of SGBs in mobility services

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Ride-hailing Includes taxi-like solutions based on mobile » Ecobodaa
applications.
Ride-sharing A type of transportation where a group of » Twende Mobility

passengers shares the same vehicle (car,
motorcycle, bicycle, etc.).

Micro-mobility Used for providing traveling services for short » Little ride

distances to one or two passengers at a time.

It enables passengers to usually cover the

first or last mile of a journey. Electric bicycles

and electric scooters are among the most

popular choices in micro-mobility as they are

easy to use and act as an alternative to public

transport.

267 Holl, S. et al. 2021. The Case for Impact Investment in Sustainable Mobility in Developing Countries. Shell Foundation.
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TECHNOLOGY AND SOFTWARE

Technology and software solutions are critical in sustainable transportation since they contribute to improved
guidance of traffic and reduction of congestion. This key area includes enterprises that are leveraging technology
and software to ensure efficiency in the transport sector. Business segments identified under the technology and
software key area include traffic monitoring solutions and parking solutions. However, there are few, if any, SGBs
providing parking solutions in Kenya as of 2022.

Table 18: Business segment and examples of SGBs in technology and software

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Traffic monitoring Includes SGBs that use technology to provide traffic coordination » Ma3Route
solutions solutions. Traffic monitoring reduces traffic congestion which, in

turn, lowers fuel consumption by vehicles. Vehicles burn the most

fuel while accelerating to get up to speed, and thus stop-and-go

congested traffic leads to higher quantities of pollutants being

released into the air.?

NON-MOTORIZED TRANSPORT (NMT)

Non-motorized transport includes walking, cycling, and using other modes of transport, such as handcarts.?® To
promote the development of non-motorized transportation, the government has set a mandatory requirement that all
new and improved roads must have non-motorized transport components,?® but entrepreneurship in non-motorized
transportation is still nascent in Kenya due to a lack of infrastructure such as cycling lanes, bike parking racks, street
lighting, safe signals, and intersections.?”’ The business segments under the NMT key area include bicycle sharing
services, bicycle providers, and bicycle equipment providers, but SGBs are only found in the latter two segments.

Table 19: Business segment and examples of SGBs in NMT

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Bicycle providers This business segment includes SGBs involved in the supply » Green Cycle Shop
of bicycles.

Bicycle equipment Produce bicycles and provide cycling equipment like tires, tubes, » Cycloville Kenya

providers and helmets.

» POLICY LANDSCAPE

The government has developed various policies to promote sustainable transportation. The policies benefit EV
providers by charging higher levies for non-green vehicles and providing tax rebates for green vehicles, as well as
bicycle providers by providing infrastructure for non-motorized vehicles.
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Table 20: Key policies and strategies for Kenyan sustainable transport

POLICY/STRATEGY | AIM (drawn directly from policy/strategy document) | SUPPORT AND GAPS FOR SGB ACTIVITY

The Finance
Bill 2019

Green Economy
Strategy and
Implementation
Plan (GESIP) 2016
-2030

Kenya National
Energy Efficiency
and Conservation
Strategy 2020

Proposes a reduction of the excise duty for all
EVs from 20% to 10%, which is significantly lower
than the excise duty for petrol and diesel vehicles
(i.e., 20-35%).272 The fiscal incentive is intended
to make EVs cheaper and thus contribute to the
importation of more EVs.

This plan proposes T)introducing bus rapid transit
(BRT) systems in Nairobi, Mombasa, and Kisumu,
2) considering non-motorized transport during the
design and construction of roads in all counties,
and 3)developing legal and fiscal measures to
reduce GHG emissions from the transport sector.

Outlines the following actions: T)increasing the
share of electric/hybrid vehicles in the total
vehicles imported into Kenya by 5% annually until
2025 through lowering import duty vehicle road
taxes, 2) enhancing public modes of transport
and non-motorized transport infrastructure,

and 3)improving urban vehicular management
through the use of IT-based, smart transportation
management to reduce reliance on police
officers for traffic control and improve urban
road transport.

In addition to reduced costs, this bill creates
opportunities for SGBs that provide charging
infrastructure, EV equipment, and mobility
services using EVs. However, EVs are still
expensive in Kenya.?”®

The BRT system will mainly be used by EVs offering
mass transit services?’* and is expected to create
opportunities for enterprises, including SGBs
offering mobility services using EVs. However, one
of the key challenges affecting the development
of the BRT systemis a lack of funding.?’® The
development of non-motorized transport
infrastructure, particularly bicycle lanes, is
expected to encourage the use of bicycles, which
will create opportunities for SGBs that provide
bicycles and cycling equipment.

These actions are expected to contribute to the
creation of opportunities for SGBs that provide
EVs, a mobility services using EVs, or IT-based

or technology solutions to manage traffic in

urban areas. The development of non-motorized
transport infrastructure, including cycling paths,

is expected to encourage the use of bicycles and
create opportunities for SGBs that provide bicycles
and cycling equipment.

272 Kenya Revenue Authority (KRA) - Learn About Importation. Accessed 31 August 2022.

273 The government imposes a 16% value-added tax (VAT), a 3.5% import declaration fee, a 2% railway development levy, and a 25% import
duty on all imported vehicles, including EVs.

274 TechCrunch. 5 February 2022. “EVs to power Kenya's bus rapid transit system.”

275 Strategic Business Advisors (Africa) Ltd. 2020. Assessment of Green Investment Opportunities in the Transport Sector in Kenya. Green
Bonds Programme Kenya.
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https://www.autoblog.com/2022/02/05/kenya-ev-electric-buses-rapid-transit/#:~:text=The%20buses%20will%20be%20built%20locally&text=But%20the%20situation%20is%20about,%2C%20hybrid%20and%20biodiesel)%20vehicles
https://www.greenbondskenya.co.ke/_files/ugd/38b0af_6ab8aff85d8b4637bae8a2c57b54d0e7.pdf

POLICY/STRATEGY

National Climate
Change Action
Plan (NCCAP)
2018-2022

The Non-
Motorised
Transport (NMT)
Policy for Nairobi

Second and Third
Medium Term Plan
of the Kenya Vision
2030

AIM (drawn directly from policy/strategy document) | SUPPORT AND GAPS FOR SGB ACTIVITY

Outlines various actions for promoting sustainable
transportation, including 1) developing an
affordable, safe, and efficient public transport
system through constructing a BRT system,
piloting electric hybrid vehicles, extending the
Standard Gauge Railway (SGR) and developing non-
motorized transport, 2)reducing fuel consumption
and fuel overhead costs through electrification of
the SGR from Mombasa to Nairobi, shifting 30%

of freight from Mombasa to Nairobi from road to
rail, and improving heavy-duty and light-duty truck
efficiency, 3) promoting enabling technology for
the sector through encouraging electric modes of
transport and researching the use of renewable
energy to power different modes of transport,
4)promoting climate-proof transportation
infrastructure, and 5) encouraging low-carbon
technologies in the aviation and maritime sectors.

Proposes the need for road designs that adhere
to complete street principles consisting of
footpaths and dedicated cycle tracks, taking
into consideration NMT users. The policy also
proposes that street designs should be based
on a user hierarchy that prioritizes NMT first and
cars second.

Aim for a robust transportation network in
Kenya by 2030 and plan to develop a feebate tax
structure: a fee to be imposed on non-green
vehicles and a rebate for green vehicles.

» FUNDING LANDSCAPE

The funding landscape for sustainable transportation in Kenya consists of impact investors, VCs, DFls,
foundations, and commercial banks. Impact investors, VCs, foundations, and commercial banks mainly
provide financing to private sector enterprises, including SGBs, whereas DFls provide funding to sustainable
transport development projects.

As the strategy proposes the introduction of EVs
and the development of NMT, it is expected to
create opportunities for enterprises, including
SGBs, that provide EVs, charging infrastructure
and EV equipment, or non-motorized transport
solutions.

The goal of the policy is to make non-motorized
transportation a popular mode of transportin
Nairobi. This is expected to encourage the use of
bicycles, and in turn, create opportunities for SGBs
that provide bicycles and cycling equipment.

Once this tax structure is implemented, it is
expected to promote the use of EVs which will
create opportunities for SGBs that provide EVs,
charging infrastructure, and EV equipment.
However, the envisaged new tax structure is
not in place as of 2022.

The electric vehicles and enabling infrastructure key area is supported by all types of funders, with VCs/impact
investors and commercial banks being the most heavily engaged in this area.

« VCs and impact investors active in this field include Novastar Ventures, Persistent Energy Capital, Moxie
Ventures, Nimble Partners, Spring Ventures, Climate Capital, Oui Capital, EEP Africa, At One Ventures, Factor (e)
Ventures, Ambo Ventures, and Third Derivative, among others. BasiGo, a high-growth EV enterprise, raised US
STmillion in pre-seeding funding from Climate Capital and Third Derivative to launch 25- and 36-seater electric
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https://vision2030.go.ke/wp-content/uploads/2019/01/THIRD-MEDIUM-TERM-PLAN-2018-2022.pdf
https://www.basi-go.com/

buses in 202177 and seed funding of US $4.3 million from Novastar Ventures, Moxxie Ventures, Nimble Partners,
Spring Ventures, Climate Capital, and Third Derivative in 2022.?” Roam (formerly Opibus), a high-growth EV
manufacturing enterprise, raised US S5 million in a seed round from At One Ventures, Factor (e) Ventures, and
Ambo Ventures?”® and a grant of US $2.5 million in 2021to scale its operations.?

« Commercial banks, including Kenya Commercial Bank (KCB), NCBA Group, and Family Bank, also provide financial
support to EV ventures. BasiGo partnered with KCB and Family Bank to allow bank customers to receive a loan
(90% of the total price of an EV bus) for purchasing electric buses.?® Similarly, NCBA Group launched US S$16.42
million in electric car loan financing for customers in August 2022 as part of its green finance strategy, which
allows customers to access asset financing of up to 80% of the total cost of an EV.?®'

- Development agencies providing funding include GIZ, which is implementing the Transformative Urban Mobility
Initiative (TUMI) Volt project,?? a global project that aims to support governments at various levels in their efforts
to implement e-mobility solutions.?®

- Foundations like Shell Foundation are an example of a foundation supporting this area through a pilot research
program that assesses the performance, commercial application, and scaling opportunity of electrified minibuses
in Kenya.

The mobility services key area is supported by VC/impact Investors and foundations, with limited support from
DFIs and commercial banks.

- Impact investors and VCs in this key area include Oui Capital, EEP Africa, Persistent Energy Capital, InfraCo
Africa, and DOB Equity, among others. In 2021, Twende Mobility, a mobility service SGB, raised US $150,000 in
pre-seeding funding from Oui Capital to digitize and expand its operations.?®* In 2021, Nopea Ride, an SGB offering
taxi-hailing services using electric cars, raised US $198,171 from EEP Africa to develop a solar-powered charging
station in Nairobi.?® In 2021, Ecobodaa, an SGB providing electric two-wheeler ride-hailing services, raised funding
from Persistent Energy Capital to expand its operations.?® In 2022, Kenyan mobility enterprise Globology raised
a US $3.8 million equity round to expand its offering across Kenya, Tanzania, and Uganda. The round was led by
InfraCo Africa, an impact investor focused on development and construction, with participation from the Shell
Foundation.?7

« Foundations in this key area include Shell Foundation, NDF, and Siemens Stiftung. In 2022, Shell Foundation
provided grant funding of US $800,000 to Waterbus to support the enterprise to pilot retrofitting of a solar boost

276 Njanja, A. 2 November 2021. “EV Startup BasiGo debuts in Nairobi after S1million pre-seed funding.” TechCrunch.
277 Njanja, A. 9 February 2022. “BasiGo secures $4.3 million in seed funding to accelerate mass transit EV adoption in Kenya.” TechCrunch.
278 Opibus - Crunchbase Profile. Accessed 4 October 2022.

279 Roam Electric. 17 October 2022. “Breaking News COP26: Opibus secures Sub-saharan Africa’s largest ever fund raise in electric mobility
(USD 7.5 million).”

280 Family Bank. 14 October 2022. “Family Bank and BasiGo Ink E-Bus Financing Deal.”

281 Wakarima, L. 5 August 2022. “"NCBA launches Ksh 2 billion electric car loan financing for customers.” The Kenyan Wall Street.
(Conversion of Kshs. 2 billion using Oanda on 4 October 2022).

282 GIZ - Promoting electric mobility worldwide. Accessed 4 October 2022.

283 Ibid.

284 Koroya, K. 3 August 2021. "Meet the African female founders backed by Oui Capital.” techcabal.

285 Nopea Solar Hub - EEP Africa. (Conversion of EUR 200,000 to USD using Oanda on 5 October 2022).
286 VentureBurn. 26 April 2021. “"Kenyan e-mobility startup Ecobodaa secures funding.”

287 Waterbus - Crunchbase Profile. Accessed 7 October 2022.
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https://www.crunchbase.com/organization/opibus/company_financials
https://www.roammotors.com/post/Opibus-secures-sub-saharan-africas-largest-ever-fund-raise-in-electric-mobility-7-5-million-usd
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https://familybank.co.ke/family-bank-and-basigo-ink-e-bus-financing-deal/
https://kenyanwallstreet.com/ncba-launches-ksh-2-billion-electric-car-loan/#:~:text=NCBA%20Group%20has%20launched%20a,public%20service%20vehicle%20they%20identify.
https://www.giz.de/en/worldwide/102875.html
https://techcabal.com/2021/08/03/meet-the-african-female-founders-backed-by-oui-capital/
https://eepafrica.org/wp-content/uploads/2021/04/KEN16032_EkoRent.pdf
https://ventureburn.com/2021/04/Kenyan-e-mobility-startup-ecobodaa-secures-funding/
https://www.crunchbase.com/organization/waterbus/company_financials

system to two of its vessels.?®® The Shell Foundation is also supporting the African Mobility Initiative, which
targets provides grant funding of US $25,000 to enterprises providing sustainable mobility solutions in Kenya and
Uganda.?® In 2021, Siemens Stiftung launched a competitive E-Mobility Innovation called Electric Mobility Made
in Africa for Africa, which emphasizes innovative technical solutions and circular economy approaches.?® The
financing provided to successful enterprises ranges from US $9,858 to US $49,291.2%

The technology and software key area is financed only by impact investors and VCs, including EchoVC Partners, Knuru
Capital, Rackhouse Venture Capital, Better Tomorrow Ventures, Launch Africa, Flexport, Solylend, and Dynamo. In
2016, Ma3Route, a technology-based SGB providing traffic coordination solutions, raised US $25,000 in a seed round
from EchoVC Partners.? Amitruck, a tech-enabled logistics enterprise, has raised a total of US $5.2 million in funding
over six rounds from investors including Knuru Capital, Rackhouse Venture Capital, Better Tomorrow Ventures,
Launch Africa, and Dynamo.?%

As the non-motorized transportation sector is still nascent in Kenya, financing in this key area is mainly provided
by the government and DFls and directed to the development of NMT infrastructure. The active DFls in this key

area include the World Bank and European Union. The World Bank has supported the implementation of the US $92
million National Urban Transport Movement Project, which aims to improve urban public transport.?** Some of the
activitiesin the project include constructing and rehabilitating NMT facilities and the provision of non-motorized
traffic facilities in Nairobi and Kisumu.?® The World Bank also supported the implementation of the assessment of
the NMT program to identify ways of improving mobility at a lower cost while meeting the needs of all residents within
urban areas in Kenya.?® The European Union and the Government of Kenya have jointly funded The Nairobi Missing
Link Roads and Non-Motorized Transport Facilities Project, which is being implemented by the Kenya Urban Roads
Authority (KURA).?” The project aims to construct three NMT routes in Nairobi to ease traffic.

» ESTIMATED MARKET OPPORTUNITY (2022-2030)

This section investigated four key areas of SGB activity: 1) EVs and enabling infrastructure, 2) mobility services,
3)technology and software, and 4) non-motorized transport. However, government targets only exist for EVs and
enabling infrastructure, not the remaining three key areas, nor are there any SDG targets specific to these key
areas. Hence, the market opportunity for the sustainable transportation sector concentrates only on EVs and
supporting infrastructure using the government target-based approach and calculates it to be US $898 million
between 2022-2030, which places the sectorin a low rank relative to the estimated market opportunity of all
other sectors(see Table 3). This estimate is not drastically different from the assessment conducted under the
Green Bonds Programme.?®

288 The Maritime Executive. 25 March 2022. "Kenyan firm receives funding to expand safety critical ferry services.”
289 Shell Foundation. 10 Mach 2020. “Call for sustainable urban mobility start-ups in Kenya and Uganda.”

290 Siemens Stiftung. Sustainable mobility solutions in Sub-Saharan Africa. Accessed 7 October 2022.

291 Conversion of €10,000 and €50,000 to USD using Oanda on 7 October 2022.

292 Jackson, T. 9 March 2016. “Ma3Route raises $25k in pre-seed-round.” Disrupt Africa.

293 Amitruck - Crunchbase Profile. Accessed 7 October 2022.

294 World Bank. 2019. Kenya: National Urban Transport Improvement Project.

295 Ibid.

296 World Bank. 2022. Assessment of the Non-Motorized Transport Program.

297 NMT Strategy for Kenya - Air Quality and Mobility.

298 The Green Bonds Programme estimated green investment opportunities in the transport sector in Kenya and indicated that Kenya
requires an investment of US $610 million for 5 to 10 years (between 2020 and 2030). This investment is required to finance activities
such as setting up of EV charging stations, development of the BRT system in Nairobi and Mombasa, provision of mobility services such
as ride-sharing and ride-hailing, vehicle trailer modification, and setting up of city rail in Nairobi. (source).
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Sector Group:
Water and Waste Management

WATER MANAGEMENT

KEY AREAS

. Water harvesting

. Borehole/water well drilling services

BUSINESS SEGMENTS

Water conservation
and restoration

& Water treatment and supply
"

. Water automatic teller machine (ATM)
operators

. Efficient water usage

Purification and distribution

@ . Smart water management

. Air to water technologies
Technology for water

WASTE MANAGEMENT AND CIRCULAR ECONOMY

KEY AREA BUSINESS SEGMENTS
. Plastic waste services
. E-waste services
. Biomedical waste services
i . Hazardous waste services
== . Wastewater treatment services

. Integrated solid waste management
(ISWM)services

. Waste to value
. Textile waste services

Sustainable waste services

. Technology for waste services

éTg . Sustainable packaging providers

. Waste equipment providers

Support services .
PP . Infrastructure providers

MARKET OPPORTUNITY (2022-2030)

N/A

no specific SDG targets or government
targets related to water conservation and
restoration

US $22.3 billion

N/A

no specific SDG targets or government
targets related to technology for water

MARKET OPPORTUNITY (2022-2030)

US $53.9 billion

covering US $52.9 billion for sanitation and
US $1.0 billion for solid waste management.



Water Management

» BACKGROUND AND BUSINESS SEGMENTS

Background: Water management refers to the utilization of water to meet current ecological, social, and economic
needs without compromising the ability to meet future requirements.?®® Water is a scarce natural resource owing
to limited availability and over-exploitation. Nearly 40% of the world's population lives in water-scarce areas.*®
Therefore, investment in water management is essential to address the problem of water scarcity.

Efficient water management contributes to both climate change mitigation and adaptation. Mitigation contributions
come from the protection of ecosystems, such as peatlands which house at least twice as much carbon as all

the Earth’s forests combined.’” Water management practices, such as rainwater capture, contribute to climate
adaptation, building resilience and reserving water supplies. Water management can make further impacts through
its contributions to renewable energy generation and sustainable food production.3%?

Kenya Context: Kenya is considered a water-scarce country.’® The average national water coverage is about 62 %,
which means that 38% of Kenyans have inadequate access to clean and safe water.’% Some factors contributing to
water scarcity include low water storage capacity, poor water harvesting infrastructure, deforestation, the sharing

of rivers, aquifers, and lakes with neighboring countries, and growing demand for water.3® Currently, the breakdown
of water usage is 76% for agriculture, 20% for domestic use, and 4% for industrial use,** and demand from all
agricultural, domestic, and industrial sectors is increasing.’”” To address the challenge of water scarcity, Kenya aims
to increase annual per capita water availability to 1,000 cubic meters.3 To achieve this target, the key interventions
proposed by the government include investing in the water storage infrastructure, rainwater harvesting, groundwater
exploration, water treatment, and improving water use efficiency and flood control.’%

The three key areas of business activity are water conservation and restoration, purification and distribution, and
technology for water.

WATER CONSERVATION AND RESTORATION

Generally, water conservation and restoration entails “minimization of loss or waste, the preservation, care and
protection of water resources as well as efficient and effective use of water.”" The various methods of water
conservation and restoration include rainwater harvesting and storage, water recycling and reuse, storing water

in dams, and artificial recharge of aquifers.’" The businesses in this key area are involved in rainwater harvesting
and storage and groundwater exploration, which leads to the following three business segments: water harvesting,

299 World Bank. 11 April 2014. Water Resources Management: Sector Results Profile.

300 World Bank. Water Resources Management. Accessed 26 August 2022.

301 Ibid.

302 Young, M. 2011. Towards a Green Economy: Pathways to sustainable Development and Poverty Eradication.
303 National Climate Change Action Plan (Kenya) 2018-2022. 2018. Government of Kenya.

304 Kenya Markets Trust. 2021. A Global Water Benchmarking Study for Kenya.

305 National Climate Change Action Plan (Kenya) 2018-2022. 2018. Government of Kenya.

306 Mogaka, H. et al. 2006. Climate Variability and Water Resources Degradation in Kenya Improving Water Resources Development and
Management. World Bank.

307 All aspects related to irrigation have been covered under the sustainable agriculture sector and are not covered in the water
management sector, as irrigation is an integral part of sustainable agriculture.

308 National Climate Change Action Plan (Kenya) 2018-2022. 2018. Government of Kenya.

309 Ibid.

310 Water Services Regulatory Board. 2009. Water Conservation and Water Demand Management Guidelines.
3N Water Services Regulatory Board. 2009. Water Conservation and Water Demand Management Guidelines.
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borehole/water well drilling services, and efficient water usage. However, SGBs that provide efficient water usage
services are not common in Kenya.

Business segments with SGB activities include water harvesting and borehole/water well drilling services.

Table 21: Business segment and examples of SGBs in water conservation and restoration

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Water harvesting Includes SGBs involved in rainwater harvesting » Kerith Brook Drilling Ltd.

and storage and that develop rainwater harvesting

systems.
Borehole/water well Includes SGBs involved in groundwater » African Water Drilling Company
drilling services exploration, such as those that drill boreholesand ), Basi| Drilling Company

protected dug wells. » Kerith Brook Drilling Ltd

» Vajra Drill

PURIFICATION AND DISTRIBUTION

The Government of Kenya, through the Water Sector Trust Fund, provides financing to water supply projects in
underserved and low-income rural and urban areas.*? The water supply projects are implemented through water
service providers in the urban areas and community-based organizations and water utilities in the rural areas. Water
purification is the process of removing contaminants (chemical contaminants, biological contaminants, solids, or
gasses) from water.®® The practice of selling or distributing water is often combined with purification, as seenin
community water purification systems and water ATMs.

The two business segments with SGB activities in Kenya, therefore, are water treatment and supply and water
ATM operators.

Table 22: Business segment and examples of SGBs in water purification and distribution

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Water treatment Includes SGBs involved in the treatment and » Aljuli Engineering Ltd.
and supply supply of water to communities, businesses, » Aqua Clara Kenya
and institutions. They help in recycling water to

. » Impact Water
address the water scarcity problem. P

» Sonic Fresh Waters

Water ATM operators Includes SGBs that set up low-cost water ATMs » Amatsi Water Services Company
which supply purified water at low costs to (AWASCO) Ltd.
communities and institutions. » FundiFix

» Water Kiosk Africa

TECHNOLOGY FOR WATER

The use of smart water management technologies such as Internet of Things(IoT), blockchain, and artificial

312 Water Sector Trust Fund. Accessed 26 August 2022.
313 Popescu, R. et al. 2017. Nanostructured membranes for the microbiological purification of drinking water. Water Purification

(pp.421-446).



https://kerithbrook.co.ke/services/rain-water-harvest.html
https://www.africanwaterdrilling.com/about.php
https://basildrilling.com/
https://kerithbrook.co.ke/services/rain-water-harvest.html
http://www.vajradrill.com/
https://aljuliengineering.co.ke/
https://www.aquaclarakenya.com/
http://www.impactwater.co/
https://www.sonicfreshwaters.com/
https://amatsiwater.co.ke/
https://amatsiwater.co.ke/
https://fundifix.co.ke/
http://waterkiosk.africa/
https://waterfund.go.ke/toolkit/Downloads/3.%20Water%20Conservation%20Guideline.doc
https://www.researchgate.net/publication/312021237_Nanostructurated_membranes_for_the_microbiological_purification_of_drinking_water

intelligence (Al) helps to identify, analyze, and understand patterns of water use.* |oT-based technology is used in
the agriculture sector to optimize the usage of water for irrigation (avoiding over/under irrigation) and detect any
leakages.®™ Smart metering devices are used in the domestic and industrial sectors to monitor water consumption
levels and detect any leakages in the distribution system.*® As such, smart water management technologies lead to
better water resource management by minimizing water wastage and ensuring efficiency in water use. Technologies
are also used for water harvesting. For example, atmospheric water generator technology is used to convert air into
water, which helps to increase water availability.

This key area includes businesses that leverage digital technologies to monitor the use of water and harvest water.

Table 23: Business segment and examples of SGBs in technology for water

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Smart water management Includes SGBs that provide digital technologies » HydrolQ
and tools, such as smart metering devices that ~ ,, Mopi-wWater
help households, businesses, and industries to

. » Rural Water Management
monitor water use.

Solutions (K) Limited

» SwissQuest Water Supplies
Company Ltd

Air-to-water technologies SGBs that use technology to harvest water by » Majik Water
converting humidity in the air into water.

» POLICY LANDSCAPE

Water management in Kenya is led by the government. The institutions established by the government directly
engage and contract private sector players to provide water management services, and government policies for
efficient water usage present opportunities to businesses in the smart water management technology segment.
Policies pertinent to the water conservation and restoration and purification and distribution key areas include those
listed in the table below.

314 Gupta, A. et al. 2020. Smart Water Technology for Efficient Water Resource Management: A Review. energies.
315 Kamienski, C. et al. 2018. Smart Water Management Platform: loT-Based Precision Irrigation for Agriculture.
316 Gupta, A. et al. 2020. Smart Water Technology for Efficient Water Resource Management: A Review. energies.
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Table 24: Key policies and strategies for Kenyan water management

POLICY/STRATEGY _ SUPPORT AND GAPS FOR SGB ACTIVITY

The National Climate Proposes anincrease in annual per capita
Change Action Plan (NCCAP) water availability from 647 cubic meters
2018-2022 to 1,000 cubic meters, which relates to

the water conservation and restoration

key area. To meet this target, the plan
proposes investment in climate-proof water
harvesting and water storage infrastructure.

Sessional Paper Number 1of Proposes arange of measures and actions

2021 on National Water Policy that are relevant to the purification and
distribution key area, which include
1)investment in storage infrastructure,
2) setting up standards for water service
providers, and 3)investment in sewerage
and non-sewer sanitation services in urban
and rural areas.

The Water Act 2016 Establishes various institutions for water
management that elicit the participation of
enterprises. The Water Sector Trust Fund
(WSTF)is responsible for financing water
supply projects in underserved and low-
income rural and urban areas and mainly
contracts water service providers in the
urban areas and water utilities in the rural
areas.

The following strategy supports the key area of technology for water.

Table 27: Key policies and strategies for Kenyan technology for water

The National Water Services To improve water use efficiency, this

Strategy (NWSS) 2007-2015 strategy proposes the use of 1) universal
metering technology for monitoring water
use, managing water sales, improving leak
detection, and ensuring that only legal
connections have access to the water supply
and 2) water harvesting and water saving
technologies.

Investment in climate-proof water
harvesting and water storage infrastructure
creates opportunities for SGBs that provide
water harvesting and storage services.

The policy notes that there is a need to
engage other stakeholders, including private
sector enterprises, in order to achieve the
objective of universal water access. As such,
this policy is expected to create more
opportunities for SGBs that are involved in
water treatment and supply.

The National Water Harvesting and Storage
Authority (NWHSA) has a mandate to
develop and manage national water works
infrastructure and contracts enterprises
involved in the drilling of boreholes and
construction of dams.

Enterprises face high costs to acquire
water management service permits, which
dissuades SGBs from participating in
groundwater exploration.®"”

SUPPORT AND GAPS FOR SGBS

The strategy creates opportunities for
businesses, including SGBs, that provide
smart water management technologies

by including actions such as reducing
non-revenue water and requiring an
investment in smart water management
technologies that help to monitor water use
and minimize wastage and leakages along
the distribution system.

317 Molle, F. and Closas, A. 2019. Groundwater licensing and its challenges. Hydrogeology Journal.
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» FUNDING LANDSCAPE

The bulk of the financing in the water management sector is flowing toward water supply and infrastructure projects
and originates from DFls, foundations, and the government. Approximately 70% of the annual capital investment in
this sector comes from the donor community (DFls and foundations).’

» DFls are financing water supply and infrastructure projects as well as enterprises. The World Bank, for example,
supported the implementation of a US $300 million Kenya Water and Sanitation Development Project.*® The World
Bank is also supporting the implementation of the Kenya Water Security and Climate Resilience Program.3?° The
AfDB supported the implementation of a US $S391 million water supply and sanitation program in Kenya.’? GIZ is
supporting the implementation of the Integrated Water Resources Management project®?2 and has also supported
a smart water management enterprise, Mobi-Water Solutions, through the Make-IT in Africa program.’?

- Foundations provide financing to water supply projects as well as enterprises. For instance, the Green Africa
Foundation isimplementing a water supply project at the Kitui Centre of Excellence.??* The McGinnity Family
Foundation has partnered with Majik Water to reduce the usage of firewood and charcoal in water boiling.

« Examples of impact investors that are active in this sector include Open Road Alliance, Wellers Impact, DOB
Equity, and Kenya Climate Ventures.’? Kenya Climate Ventures, in partnership with KCIC and the Ministry of
Foreign Affairs of Denmark (Danish MoFA), implemented the GreenBiz Program,’?® with the participation of
enterprises like Mobi-Water Solutions and Majik Water.5?

- Commercial banks that are active in this sector include Equity Bank, Standard Chartered Bank and Sidian Bank.
Equity Bank provides financing for purchasing tanks, water pumps, and other equipment to access water and
for the drilling of boreholes and water wells.>?® Standard Chartered has partnered with Davis & Shirtliff to offer
discounts and flexible payments on water treatment equipment.®?® Sidian Bank has provided debt financing
amounting to about US $3.6 million to small water enterprises to enhance water supply in the fight against
COVID-19 over the period from August 2020 to June 2021.5%¢

» ESTIMATED MARKET OPPORTUNITY (2022-2030)

While the key areas with high potential for SGB contribution and growth are water conservation and restoration,
purification and distribution, and technology for water, there are no specific SDG targets or government targets
related to technology for water or water conservation and restoration. Hence, the market opportunity estimate

318 Water Sector Reforms Portal. Financing water sector in Kenya. Accessed 26 August 2022.

319 The World Bank. Kenya Water Security and Climate Resilience Project. Accessed 26 August 2022.
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329 Standard Chartered. Sustainable Living. Accessed 26 August 2022.
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pertains only to water distribution and purification. The estimated market opportunity is US $22.34 billion to achieve
universal access to water by 2030.33

Waste Management and Circular Economy

» BACKGROUND AND BUSINESS SEGMENTS

Background: The amount of waste generated globally every year is estimated to be 2.01 billion tons of municipal
solid waste, and at least one third of it is not managed appropriately in an environmentally safe fashion.*2 The
indiscriminate disposal of waste creates serious health, safety, and environmental consequences and contributes to
pollution and global climate change through methane generation.’*

The adoption of sustainable waste management practices plays a critical role in the transition to a green economy.
Waste management is the effective control of the generation, storage, treatment, recycling, reuse, transportation,
recovery, and disposal of waste.** Reducing waste mitigates climate change as waste is a major source of GHG
emissions. Landfills are the third largest anthropogenic source of methane, “accounting for approximately 11% of
estimated global methane emissions, equivalent to nearly 800 megatons of carbon dioxide equivalent per year."”*®
Waste incineration is also detrimental for the climate, emitting 2.5 times more CO2 to generate the same amount
of electricity as a coal power plant.**® Conversely, recycling reduces energy consumption, as a product made from
recycled materials requires less energy than a product from new materials.*’

In addition, measures to reduce farm waste and redistribution of edible food can help address hunger and
malnutrition. Wet waste (organic biodegradable waste) can be converted into compost, biogas, and clean, renewable,
and affordable energy. Moreover, efficient waste management services can be a powerful catalyst for economic
growth by creating new jobs.3®

Kenya Background: Kenya generates more than 20,000 tons of waste per day and 8.8 million tons per year

(about 40% of which is generated in urban areas).**® As Kenya's fairly low urbanization rate (10%) is expected to
grow, the amount of waste produced is also anticipated to increase.**® Hence, Kenya includes waste management
as an important climate mitigation sector. Kenya is implementing a waste management hierarchy that prioritizes
the reduction of waste generation and the reuse of materials to reduce emissions from the sector. Other key
components of Kenya's strategy include affordable waste solutions at the local level and ensuring diligent non-
contamination measures are in place.

331 This estimate is slightly higher than the government estimate. As of 2019, it was estimated that Kenya requires an overall investment
of approximately USD 14.7 billion (Conversion of Ksh 1.764 trillion to USD using Oanda on 26 August 2022) to achieve universal access to
water (SDG 6) by 2030 (source: Ministry of Water, Sanitation, and Irrigation).
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This report identified two key areas within the waste management sector: sustainable waste services and support
services. The sustainable waste services key area covers primary activities in the waste management value chain,
and the support services embrace secondary activities necessary to support the primary activities.

SUSTAINABLE WASTE SERVICES

The sustainable waste services key area deals with various activities across the waste management value chain. In
Kenya, types of waste streams include domestic, municipal, industrial, hazardous, biomedical, and e-waste.*' As
such, the list of business segments includes integrated solid waste services, wastewater services, plastic waste
services, e-waste services, textile waste services, hazardous waste services, bio-medical waste services, waste-to-
value waste services, and construction and demolition waste services. SGBs are identified in each business segment
in Kenya, except for the construction and demolition waste business segment.

Table 25: Business segments and examples of SGBs in sustainable waste services

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Biomedical waste SGBs involved in the collection, transportation, » Tranbiz waste solutions
services treatment, and disposal of biomedical waste.

Biomedical waste includes waste generated in

health facilities, research institutions, or during the

immunization of human beings and animals.*?

E-waste SGBs involved in the collection, transportation, and  » Enviroserve Kenya
disposal of e-waste. Through the rapid expansion » Waste Electrical and Electronic
of the ICT sector and tech verticals, the country Equipment Centre (WEEE Centre)

has seen an influx of low-quality electrical and
electronic equipment.®*

Plastic waste services SGBs that collect, transport, and recycle plastic » Chemolex. Vintz Plastics Limited
waste. » Mr. Green Africa Kenya Ltd

» Taka Taka Solutions

Hazardous waste services  SGBs that collect and dispose of hazardous waste.  » Waste Afrika Kenya Ltd
Hazardous waste is any waste or combination of
wastes with the potential to damage human health,
living organisms, or the environment that require
special handling and disposal procedures.

Integrated solid waste SGBs that collect, transport, segregate, recycle, » Taka Taka Solutions
management (ISWM) treat, and dispose of different types of waste » 70a Taka Ltd
service providers streams, including municipal solid waste and other

solid waste. ISWM service providers mainly focus
on municipal solid waste.

341 National Environment Management Authority. 2019. The National Solid Waste Management Strategy 2019.
342 Ibid.

343 Ibid.

344 Piper, D. Harmful substances and hazardous waste. United Nations Environment Programme.
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BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Textile waste services Cover all activities in the textile waste management ~ » Africa Collect Textiles
value chain, including SGBs that specialize in
collecting, transporting, sorting, recycling, treating,
and disposing of textile waste.

Wastewater treatment SGBs that collect, treat, and dispose of wastewater  » Excloosive Ltd
services that is either from domestic sewage or industrial » Ideal Sanitation
waste from manufacturing sources.**® .
» |koToilet
» Karibu Loo
» Sanivation

» Sewertech Kenya Ltd.
» Unique Loo Limited

Waste-to-value SGBs that convert waste into useful resources, » Ecodudu
such as new or improved products (e.g., energy, » Gjenge Makers Ltd

organic fertilizers, clothing, building materials). » Klurdy

SUPPORT SERVICES

The business segments under this key area were identified by studying the various support services required to
complement the primary activities in the waste value chain. The list of business segments under this key area
includes technology for waste, sustainable packaging providers, equipment providers, and infrastructure providers.

Table 26: Business segments and examples of SGBs in support services

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Technology for SGBs that leverage technology to increase » Mr. Green Africa Ltd.
waste services efficiency in waste management processes
(collection, transportation, etc.).

Waste equipment Provide equipment that may be used at any stage » Biohazard Waste Solutions EA Ltd.
of the waste management value chain. » Ecowaste Biohazard Solutions
Infrastructure providers SGBs that setup, operate, and maintain effluent » Elikham Systems Limited
treatment plants (ETPs), sewage treatment plants . jgolaiser Water and Sewerage Company
(STPs), and material recovery facilities (MRFs), etc. Limited (OWSC)

» POLICY LANDSCAPE

Waste management in Kenya is a devolved function where the 47 county governments have a lead role in delivering
sustainable waste management services.**® The national government has a responsibility to provide an enabling
policy and regulatory environment to facilitate the county governments to effectively deliver waste management
services. To ensure efficiency in waste management, the county governments, guided by national policies,
engage private sector players through PPPs.**’ In order to encourage collaboration with the private sector, county

345 Ministry of Health. 2016. Kenya Environmental Sanitation and Hygiene Strategic Framework (KESSF) 2016-2030.
346 Ministry of Environment and Forestry. 2020. National Sustainable Waste Management Policy.
347 National Environment Management Authority. 2014. The National Solid Waste Management Strategy 2014.
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governments have reduced licensing fees, mobilized financial resources, provided financial incentives for waste
equipment, and established clear guidelines on how private sector players can be engaged in waste management.
Despite the measures put in place by county governments to encourage private sector participation, SGBs still face
some challenges, including inadequate financing and the multiplicity of licenses and charges, particularly for waste
recycling enterprises. Moreover, entrepreneurs in this sector face high competition from informal operators — who
illegally dump waste to reduce their costs — as the market entry barriers are very low.*®

Table 27: Key policies and strategies for Kenyan technology for water

POLICY/STRATEGY _ SUPPORT AND GAPS FOR SGB ACTIVITY

The Environmental Provide for extended producer responsibility To encourage private sector participation
Management and Co- regarding products and packaging at all phases in waste management, the EPR
ordination (Extended of their life cycle so as to enhance environmental Regulations propose collaboration
Producer Responsibility) sustainability. between Producer Responsibility
Regulations in 2021 *still in Organizations.’*®
draft form
Green Economy Strategy Provides guidelines and key actions to improve These targets will be achieved by
and Implementation Plan waste management processes, including establishing markets for secondary raw
(GESIP) 2016 - 2030 waste collection, recycling, treatment, and materials and recycled products, building
recovery of various types of waste, including infrastructure and technical capacity,
emerging waste streams such as plastic waste and providing financial incentives. These
and e-waste. The strategy notes that about 8% actions should provide a market and
of recyclable waste and 5% of compostable waste  ecosystem friendly to private enterprises
in Kenya are recovered but aims to achieve over and SGBs in the waste management
50% waste recovery (17% recycling and 32% sector.

compositing) by 2030.

The Kenya Environmental Encourages private sector participation in waste Through sanitation marketing, the

Sanitation and Hygiene sanitation services, noting that the government government encourages landlords

Policy 2016-2030 shall empower and support private sector and households to purchase improved
initiatives with required legal instruments, sanitation products and services from
including exemptions, and create an enabling local enterprises. However, as of 2022, the
environment by setting clear standards and government is yet to provide any incentives
guidelines and establishing transparent for private sector enterprises, and such
tendering processes for the promotion of enterprises still experience challenges in
the different technology options provided by acquiring licenses.**°

private enterprises. The policy also notes that

the national and county governments shall
continue to expand existing sanitation technology
programs that aim to support the improvement
and development of pro-poor sanitation

products and service delivery at the small-scale
independent providers/entrepreneurs level.

348 Siemens Stiftung. “TakaTaka Solutions: Leveraging the Value of Waste for a Circular Economy (Kenya).”
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management facilities.

350 Primary research insight.
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POLICY/STRATEGY

The National Solid Waste
Management Strategy
2014

The National Sustainable
Waste Management Policy

Proposes key actions to be undertaken by
county governments to promote the collection,
transportation, processing(recycling and
treatment), and safe disposal of different types
of waste streams. While county governments are
responsible for collecting waste in zoned areas
within the central business district, enterprises
are contracted through PPP arrangements to
collect waste in residential estates. This strategy
recommends the use of technologies, including
material recovery technologies(recycling and
composting) and waste-to-energy or waste-
to-value technologies (waste incineration,
gasification, and biological treatment of waste).

Provides a framework for the sustainable
management of different types of waste, including
hazardous waste, electronic waste, industrial
waste, agricultural chemicals, and medical

waste. The policy notes that waste management
is a devolved function where the 47 county
governments have the lead role in delivering
sustainable waste management services. The
policy indicates that county governments will
engage waste management enterprises at county
level, including those run by vulnerable and
marginalized groups.

» FUNDING LANDSCAPE

Funding in the waste management sector in Kenya is heavily donor dependent. DFls and foundations account for
more than 80% of the funding in waste management.*'

The challenges affecting the adoption
of waste management technologies
include inadequate financial resources
for purchasing equipment, a lack of
incentives (including tax waivers), a lack
of awareness, and resistance to change.
Therefore, the strategy proposes the
increased involvement of the private
sector, particularly in the development
of sustainable waste management
technologies. The strategy also calls

for the promotion of PPPs to encourage
investment in waste management
technologies and modern equipment for
waste management.

The county governments issue contracts
to private waste management enterprises
that collect, transport, and dispose of
waste, among other related services.

In each county, private sector firms are
assigned to deliver waste management
services within the designated zones
where they are in charge of both fee and
waste collection. However, this approach
has not been efficient as the enterprises
compete for contracts in the wealthier
areas but decline to service poorer areas.

» DFls finance enterprises through programs. For instance, FCDO has provided US $95,000%2 grant funding to Taka
Taka Solutions to scale up its operations®3 and US $116,886 to the Waste Electrical and Electronic Equipment
Centre (WEEE Centre)under the Kenya Catalytic Jobs Fund (KCJF) project.®® Through the Sustainable Energy
Fund For Africa (SEFA) program, the AfDB has provided a US $995,000 grant to Asticom Kenya Ltd.*® In 2021, the
UN-Habitat issued a call for the application of innovative enterprises that can manage and deliver an innovative
approach to community-based waste management and establish a public-private-people partnership (PPPP)in

low-income urban areas in informal settlements in the city of Kisumu.*®
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Foundations also provide financial support to enterprises in waste management. The Bestseller Foundation
launched an upgrading program in 2020 to support six waste management enterprises in four East African
countries, including Kenya, with selected enterprises receiving convertible debt of US $100,000.% The same
foundation also financed Taka Taka Textile Recycling, a subsidiary of Taka Taka Solution, in 2021.3% The Safaricom
Foundation provided an interest-free loan for US $50,852 to the Waste Electrical and Electronic Equipment Centre
(WEEE Centre)to enable it to scale up and increase its processing capacity to 25 tonnes per month.**°

Funding from impact investors, VCs, and commercial banks is available, although limited. Active impact investors
and VCsinclude Open Road Alliance, Kenya Climate Ventures, DOB Equity, and Wellers Impact. Funding has been
provided from Open Road Alliance to Taka Taka Solutions in 2016 (a US $130,000 recoverable grant),*° from

DOB equity and Global Innovation Fund to Mr. Green Africa Kenya Limited in 2019,%" and from Wellers Impact to
Sanivation in 2021.%2 Commercial banks that provide funding in this sector are limited, although Kenya Commercial
Bank did provide a loan of US $34 million to finance enterprises in this sector.3® While some enterprises in this
sector have successful records, most find acquiring capital from non-donor institutions challenging due to the
early-stage nature of their businesses and the lack of adequate deal flow information.*®*

ESTIMATED MARKET OPPORTUNITY (2022-2030)

Since there are two main categories of waste (solid and liquid waste), the market opportunity takes into consideration
the market size for solid waste and sanitation services separately. The market potentials for sanitation and solid
waste management are projected to be US $52.85 billion and US $1.02 billion, respectively, totaling of US $53.87
billion. This means that the waste management sector has the second-largest potential market size out of all eleven
identified green sectors in Kenya(see Table 3).
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Green Buildings
» BACKGROUND AND BUSINESS SEGMENTS

Background: A “green” building is a building that, in its design, construction, or operation, reduces or eliminates
negative impacts and can create positive impacts on our climate and natural environment.*® Features of green
buildings include “the efficient usage of energy, water, and other resources, the use of renewable energy, measures
to reduce pollution and waste and to enable recycling, good indoor environmental air quality, the use of non-toxic,
ethical, and sustainable materials, the consideration of the environment and the quality of life of occupants in design,
construction and operation, and the design enabling adaptation to a changing environment.”

In 2021, buildings accounted for 40% of global energy consumption and 33% of GHG emissions.*’ To meet the Paris
Agreement goals, the global buildings and construction sector must almost completely decarbonize by 2050.%68
Green buildings help in climate mitigation by reducing emissions and by improving resource efficiency, but they also
play animportant role in climate adaptation. Green buildings increase the resilience of buildings and reduce their
vulnerability to extreme weather events.*® Measures such as bio-climatic design, dry proofing, drainage, green roofs,
and efficient heating and cooling systems help buildings adapt to climate change.®”® Green buildings also offer several
other benefits, such as reduced operating costs, “lower construction costs and higher property value for building
developers, increased occupancy rates or operating costs for building owners, and job creation.”” Moreover, people
who work in green offices or live in green homes experience improved health and well-being.52

Kenya Context: The concept of green buildings is still nascent in Kenya, but the uptake of green buildings is
increasing. The number of certified green buildings in Kenya increased by 92% between 2021and 2022,5”* and the IFC
estimates anincrease in the number of green buildings in the coming years driven by an enabling policy environment
and availability of funding.*” Residential buildings are especially expected to significantly contribute to that growth
in coming years, while the number of green buildings for commercial purposes, such as hotels, restaurants, tourism
facilities, office and retail, are also expected to grow.’”

To promote the growth of the green building stock, the government has set various targets, mostly focusing on the
implementation of renewable energy solutions in new and retrofitted buildings and providing affordable green housing
options to promote inclusivity. To actively engage with the private sector to achieve these goals, the government
launched the Kenya Green Bonds Program which provides financial support for green building construction.

There are two areas of operational activities within the green buildings sector: green construction and retrofitted
building (e.q., energy efficiency, water efficiency, waste management, etc.). While SGB activities are observed

365 World Green Building Council. What is a Sustainable Built Environment? Accessed 21 February 2023.

366 Ibid.
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in the retrofitted building business segment, this is covered under the respective sector narratives (i.e., energy
efficiency and storage, water management, and waste management). Hence the focus of this section will be on
green construction.

GREEN CONSTRUCTION

Green construction enables the creation and usage of the built environment to be as environment-friendly as
possible. It involves the use of sustainable and eco-friendly materials, efficient building design, and sustainable
construction processes. The green construction key area includes SGBs that provide products and services that
reduce the carbon footprint and improve the resource efficiency of the building sector.

Business Segments: The business segments identified under the green construction area are green construction
materials providers, green building construction, green building consultancy, and support service providers. However,
SGBs do not typically provide support services.

Table 28: Business segments and examples of SGBs in green construction

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Green construction materials Supply sustainable materials such as earthen » Kenda Interlocking Bricks
providers materials, bamboo, insulated concrete forms, » Mycotile

slate, polystyrene, stone, natural clay, natural

fiber floors, non-volatile organic compounds

(VOC) paints, and fiber cement, among others.>”

Green building construction Provide structures that are designed, built, » Gjenge Makers
renovated, operated, or reused in a resource- » Kwangu Kwako Limited, Vlage

efficient manner. » Ouestworks Ltd

Green building consultancy Delivers consultancy services for the design and » Greenkey Environmental Solutions
construction of green buildings with regard to » Urban Green Consultants Ltd
energy efficiency, exposure to natural light, and
building ventilation systems, to name but a few.

» POLICY LANDSCAPE

The Kenyan government has developed various policies and strategies that aim to promote green building
construction. The private sector is expected to participate in the green building market by building green buildings
and supplying green construction materials. The government supports that role and also provides tax reductions and
rebates for green building businesses. As of 2022, the majority of SGBs in this sector are concentrated in the supply
of green construction materials.*”® However, the government is yet to develop a policy on the procurement of green
construction materials, which slows down the further development of the green materials industry.

377 Nduire, J. 2 July 2021. Green Building Materials in Kenya. Construction Kenya.
378 Primary research insight.
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Table 29: Key policies and strategies for Kenyan green building

The Big Four Agenda

Green Economy
Strategy and
Implementation Plan
(GESIP) 2016-2030

The Green Mark
Standard for Green
Buildings

Kenya Vision 2030 -
Medium Term Plan lll
(MTP1II)

Notes that the government will provide
incentives to private developers in the form of
reduced taxes to facilitate the construction of
more than 100,000 houses every year.

Qutlines the action plan for promoting
sustainable design, construction, and
maintenance of buildings in Kenya. Kenya has a
target of ensuring that 75% of new and renovated
public (national and county)and large-scale
private buildings are green by 2030. Achieving
the target of 75% implies constructing at least
187,500 (75% of 250,000) green residential
buildings annually, which cannot be met solely
by the government or the public sector since the
state department constructed only about 3,480
housing units as of December 2021.5

Developed by the Government of Kenya in
collaboration with the Green Africa Foundation
and other stakeholders, this standard provides
alocalized benchmark and guidelines for
assessing the extent to which the development
of new and existing buildings addresses climate
change and environmental degradation.

Notes that the government aims to provide
500,000 affordable houses to low-income
households across the country, which is

aligned with the affordable housing program
(AHP)under the Big Four Agenda of the Kenyan
government.*®? To achieve this target, the
government intends to partner with financial
institutions, private developers, cooperatives,
and manufacturers of building materials.
Further, MTP Ill indicates that a National Housing
Development Fund will be established and other
financing strategies created to finance low-cost
housing and the associated social and physical
infrastructure.

379

380 Primary research insight.
381 Ibid.

382

Government of Kenya. 2020. The Big Four Agenda Report.

SUPPORT AND GAPS FOR SGB ACTIVITY

This is expected to create opportunities for SGBs,
particularly those involved in green construction
and the supply of green construction materials.

In 2020, the government issued a decree that all
affordable housing development projects under
the Big Four Agenda must meet the Excellence

in Design for Greater Efficiencies (EDGE) green
buildings standard.

Filling this gap will require the active participation
of private sector players, including SGBs involved
in the supply of green construction materials

and the construction of green buildings. The
government is engaging the private sector through
PPPs. However, it is yet to develop a policy on the
procurement of green construction materials,*°
which has contributed to the slow uptake of green
construction materials by the building industry
since conventional building materials tend to be
cheaper.®®

The intention of the standard is to promote the
construction of green buildings that meet the
highest standards. Therefore, it creates more
opportunities for private sector enterprises,
particularly those involved in the supply of
green construction materials and green building
construction.

The construction of 500,000 affordable houses
under MTP Ill of the Kenya Vision 2030 is expected
to create opportunities for SGBs involved in the
supply of green construction materials as well as
those involved in construction and the provision of
consultancy services. However, the government

is yet to provide any incentive to facilitate the
participation of private sector enterprisesin green
building construction as of 2022.

In Kenya, about 50,000 new housing units are constructed annually against an annual demand of 250,000 housing units (source).
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POLICY/STRATEGY _ SUPPORT AND GAPS FOR SGB ACTIVITY

The Sessional Paper  Outlines key actions and strategies that will This is intended to promote the participation of
No. 3 of 2016 on the promote the construction of green buildings in private enterprises in the construction of green
National Housing Kenya. The policy notes that the government buildings and the production of green construction
Policy will introduce tax rebates (fiscal incentives) on materials.

building materials and technologies and other
incentives pegged on materials used in green
building construction.

The Sessional Highlights key government commitments and Promoting technologies for efficient and safe
Paper No.10 of 2014 calls for consideration of environmental factors water use, especially with respect to wastewater
on the National in the construction of buildings. use and recycling, is expected to promote the
Environment Policy participation of enterprises, including SGBs,

involved in the supply of technologies and
materials used in the construction of green
buildings. Additionally, the undertaking of an
Environmental Health Impact Analysis (EHIA)
and Environmental Impact Assessment (EIA) for
housing development projects will require the
participation of SGBs that provide green building
consultancy services.

» FUNDING LANDSCAPE

The funding in the green building sector in Kenya is limited but growing. The funding landscape mainly consists of
DFls and commercial banks with few active impact investors and foundations.

« DFls active in this area include IFC, the Foreign, Commonwealth and Development Office (FCDO), FSD Africa
Investments, the World Bank, and FMO. In 2013, the IFC provided US $20 million in financing to the Housing
Finance Company of Kenya.*® In 2016, the IFC provided US $105 million to the Co-operative Bank to support
lending to SMEs, women entrepreneurs, and the housing sector.®In 2021, FSD Africa Investments committed
US $5.4 million, while FCDO committed US $32.3 million,*® to support the implementation of the green
affordable housing program. The FCDO has also raised US $13.99 million to support affordable housing research
and is committed to raising an additional US $84 million to support the construction of green and affordable
housing units.*® Various investors, including FMO, FCDO, and FSD Africa Investments, issued the first green
bond (US S41 million) in Kenya in 2019 to support green building construction through the Kenya Green Bonds
Program.3’

« Commercial banks are also active in providing financial support. In 2020, Equity Bank, KCB Group,
NCBA, Stanbic Bank, Housing Finance, and Absa Bank committed to raising US $2.7 billion to support the
implementation of the affordable housing program.*® Stanbic Bank and Cooperative Bank are providing
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US $33 million in green credit lines for energy and resource efficiency projects, including green building
construction projects.*®

- Few impact investors are active as the green buildings sector is highly capital-intensive and has a limited
number of private enterprises.*® The most active impact investor in the green construction key area is Hooge
Raedt Social Venture (HRSV).

- Foundations active in the green construction key area include the Draper Richards Kaplan (DRK) Foundation
and Green Africa Foundation. The DRK Foundation funds early-stage, high-impact social enterprises. In 2016,
Kwangu Kwako Ltd, a green construction SGB, raised US $130,394 convertible debt from HRSV to construct new
affordable houses in informal settlement areas in Nairobi**' and raised an undisclosed amount of debt from the
DRK Foundation to expand its activities in affordable housing construction.** Since the green building space is still
nascent in Kenya, impact investors are skeptical about the sustainability of the enterprises.’*

» ESTIMATED MARKET OPPORTUNITY (2022-2030)

This market opportunity analysis for the green building sector is based on a government-set target approach. The
Kenyan government aims to construct 500,000 housing units under the affordable housing program.“ Although not all
housing units under the program will be built green, the government plans to utilize local green construction materials
and incorporate innovative green building features like green roofs and green walls for 75% of the newly constructed
buildings.*® The estimated market opportunity of the green building sector is US $7.32 billion. This estimate is greater
than FDS Africa’s estimate (US $5,000 per unit) but lower than the IFC's estimate (US $36,666 per unit).>®

Disaster Management

» BACKGROUND AND BUSINESS SEGMENTS

Background: The United Nations Office for Disaster Risk Reduction (UNDRR) defines a disaster as a “serious
disruption of the functioning of a community or a society at any scale due to hazardous events interacting with
conditions of exposure, vulnerability, and capacity, leading to one or more of the following: human, material,
economic and environmental losses, and impacts.”” Global warming and changing weather patterns result in climate
catastrophes across the world. According to the latest data, losses from natural catastrophes in 2020 rose to US $210
billion globally from US $166 billion in 2019.%% Mainstreaming disaster management into development planning can
reverse the current trend of rising disaster impact.**® Thus, planning and preparing for disaster, especially considering
climate risks, is becoming increasingly important for climate adaptation and resilience.

Oanda on 29 September 2022).
389 IFC. 2018. Kenya Green Building Market Intelligence report.
390 Primary research insight.
391 HRSV - Kwangu Kwako Ltd. Accessed 15 September 2022.
392 DRK Foundation - Kwangu Kwako Ltd. Accessed 15 September 2022.
393 Primary research insight.
394 The National Treasury. 2022. Mwananchi Guide - Financial Year 2022/23 Budget.
395 Ministry of Environment and Natural Resources. 2016. Green Economy Strategy and Implementation Plan 2016 - 2030.

396 The IFC estimates US S1.1billion of investment opportunity that covers 30,000 housing units built from 2019 to 2030 in Nairobi (source).
FSD Africa estimates that US $45-90 billion is needed over the next 20 years to construct 9 million housing units (source).

397 UNDRR. Global Assessment Report on Disaster Risk Reduction. Accessed 15 September 2022.
398 World Bank - Disaster Risk Management Overview. Accessed 15 September 2022.
399 Ibid.
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Kenya Context: Kenya is exposed to various disasters, including floods, drought, epidemics, landslides, earthquakes,
and storms, with droughts having affected the highest number of people in Kenya in terms of loss of livelihoods and
massive displacement of populations.“®® Between 1964 and 2019, floods resulted in high mortality and damage to
assets worth US $508 million.”'

This section is organized into the following five major areas of operational activities in the disaster
management sector:“%?

« Prevention and mitigation: avoiding, lessening, or limiting the adverse impacts of hazards and related disasters.“®

» Preparedness: developing knowledge and capacities to anticipate, respond to, and recover from the impacts of
likely, imminent, or current hazard events or conditions.

» Response: providing emergency services during or immediately after a disaster.
« Recovery: encompasses the three overlapping phases of emergency relief, rehabilitation, and reconstruction.
« Rehabilitation: providing temporary public utilities and housing.

Entrepreneurial activity in the disaster management sector in Kenya is still nascent. There are very few SGBs in

this sector, as disaster management falls under the responsibility of government at the national and county levels.
The government engages private sector enterprises through PPPs.“% However, working with the government has
challenges, including cumbersome contracting procedures and delayed payments. Also, there is a lack of funding
and limited technical expertise, particularly among SGBs that use drone technology in disaster management.“® The
following section focuses only on disaster preparedness and disaster response, as SGB activities were not identified
in disaster prevention and mitigation, disaster recovery, or disaster rehabilitation.

DISASTER PREPAREDNESS

Preparedness action is carried out within the context of disaster management and aims to build the capacities
needed to efficiently manage all types of emergencies and achieve orderly transitions from response through to
sustained recovery. The SGBs in the disaster preparedness key area provide services such as early warning systems,
emergency planning, assessment, and remedial actions in readiness for a potential disaster. The business segments
with SGB activities in Kenya are predictive analytics and artificial intelligence (Al). Predictive analytics refers to the use
of environmental and climate data to predict future disasters, while Al generates insights about disaster phenomena
using software algorithms and computation models. SGBs in this business segment, such as Techno Brain, use both
predictive analytics and Al to detect early signs of droughts or floods.

400 UNDRR. 2020. Kenya: Risk-sensitive Budget Review.
401 ASAL Humanitarian Network. 2022. Drought situation in the Kenya ASAL areas now at crisis level.

402 The broad framework of areas of operational activities are borrowed from the Indian National Institute for Disaster Management.
However, the categorization used in this report combines prevention and mitigation, which are two separate categories in the source.
UNISDR Terminology on Disaster Risk Reduction takes a similar approach.

403 UNISDR. 2009. UNISDR Terminology on Disaster Risk Reduction.
404 Government of Kenya. 2021. The Disaster Risk Management Bill 2021.
405 Primary research insight.
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DISASTER RESPONSE

Disaster response predominantly focuses on immediate and short-term needs. The SGBs in the disaster response
key area provide services such as communication, evacuation, assessment of damage, and logistical support during a
disaster. In Kenya, the business segments with SGB activities are drone technology and satellite-based technology.

Table 30: Business segments and examples of SGBs in disaster response

BUSINESS SEGMENT DESCRIPTION EXAMPLES OF SGBS

Drone technology SGBs that use drones to transmit real-time videos ~ » Astral Aerial
to first responders and thereby providing real- » Swift Lab Ltd
time knowledge of the disaster situation. This
helps understand the extent of damage inflicted
on infrastructure, the state of transportation
and logistics, and ultimately, how to respond to a

disaster.
Satellite-based technology Connect stranded people with rescue teams by » Alatpres
using satellite-based mobile applications and » Flare

providing real-time updates about a disaster using

. L . » Usalama Technology
mobile-based communication services.

» POLICY LANDSCAPE

The Kenyan national government has developed various policies for disaster management, although most of them
are generic in nature. Moreover, there is no comprehensive disaster management framework that provides guidelines
on how private enterprises can engage in disaster management. As such, there are few private sector enterprises,
including SGBs, active in the sector.

The following are the policies that cover both the disaster preparedness and disaster response key areas.

Table 31: Key policies and strategies for Kenyan disaster management

POLICY/STRATEGY _ SUPPORT AND GAPS FOR SGB ACTIVITY

The Civil Aviation (Unmanned Pertains to the disaster response key The introduction of the Civil Aviation

Aircraft Systems) Requlations, area and provides quidelines for operating Regulations has led to the emergence of

2020 drones in Kenya. The guidelines provide enterprises, including SGBs, that use drone
details for registering and obtaining a technology for disaster response activities.
license or permit for using drones in However, drone technology is still nascent
various activities, including disaster in Kenya, and the skillset required is
management. The regulations allow private  expensive and mostly provided by foreign
sector players to own and use drones for experts.“® Moreover, as of 2022, there is
different activities. no insurance for drones,*”” which makes it

expensive to manage and operate them.

406 Primary research insight.
407 Ibid.



http://astral-aerial.com/emergency-response/
https://swiftlab.tech/
https://alatpres.com/our-solution/
https://flare.co.ke/
https://usalamatechnology.com/
https://www.kcaa.or.ke/sites/default/files/regulation/Civil%20Aviation%20%28Unmanned%20Aircraft%20Systems%29%20Regulations%202020.pdf
https://www.kcaa.or.ke/sites/default/files/regulation/Civil%20Aviation%20%28Unmanned%20Aircraft%20Systems%29%20Regulations%202020.pdf
https://www.kcaa.or.ke/sites/default/files/regulation/Civil%20Aviation%20%28Unmanned%20Aircraft%20Systems%29%20Regulations%202020.pdf

POLICY/STRATEGY _ SUPPORT AND GAPS FOR SGB ACTIVITY

The Disaster Risk Management
Bill 2021

National Disaster Management
Policy of Kenya 2010

National Policy for Disaster
Management in Kenya, 2009

» FUNDING LANDSCAPE

Proposes the development of a National
Disaster Risk Management Authority
that is expected to spearhead and
coordinate private sector activities in
disaster management. The Authority’s
responsibilities include 1)serving as

the central national agency in the
implementation of disaster management
activities, 2) mobilizing public-private
partnerships in disaster management, 3)
developing a database containing private
sector organizations with specialized
equipment, skills, or knowledge relevant
to disaster risk management, among other
responsibilities.

States that the ministry responsible for
disaster management should work closely
with the private sector in risk reduction
programs, contingency planning, and relief
and recovery operations.

Recognizes the important role that private
sector stakeholders, including companies,
the media, individuals, and professional
bodies, play in disaster management. It
notes that private sector players provide
resources (financial, human, technical
know-how, and equipment), advocacy,
public education, sensitization, and
awareness when a disaster strikes.

The National Disaster Risk Management
Authority is yet to be established as of
2022, delaying active participation of the
private sector in disaster preparedness
and response.

The policy specifically mentions raising
public awareness about disasters as

the role the private sector should play.
However, the policy does not provide
guidelines or incentives to encourage the
participation of the private sector.

To promote private sector participation,
the policy proposes the establishment of a
National Agency for Disaster Management
(NADIMA) to work closely with private
sector enterprises. However, NADIMA is yet
to be established as of 2022.

In Kenya, the disaster management funding landscape is mainly dominated by DFls alongside some support from
foundations. Few impact investors, private equity investors, VCs, and traditional finance providers are active in

this subsector. Entrepreneurship in disaster management is still nascent, with very few emerging enterprises.
Enterprises mainly raise revenues through participating in government-led projects. The DFls provide technical and
financial assistance to the government.

The funding available for the disaster preparedness key area mainly flows from DFlIs and foundations.

« DFls active in disaster preparedness include the Global Facility for Disaster Reduction and Recovery (GFDRR),
the European Union (EU), the World Bank, the United Nations Development Programme (UNDP), and the United
Nations Educational, Scientific, and Cultural Organization (UNESCO). GFDRR provided a US $469,827 grant to
Kenya in 2019 to support the implementation of the Fortifying Institutional, Planning and Policy Frameworks to



http://www.parliament.go.ke/sites/default/files/2021-04/Disaster%20Risk%20Management%20Bill%20No.%2014%20of%202021.pdf
http://www.parliament.go.ke/sites/default/files/2021-04/Disaster%20Risk%20Management%20Bill%20No.%2014%20of%202021.pdf
https://www.ifrc.org/docs/idrl/1058EN.pdf
https://www.ifrc.org/docs/idrl/1058EN.pdf
https://www.ifrc.org/docs/idrl/1058EN.pdf
https://www.ifrc.org/docs/idrl/1058EN.pdf

Manage Climate and Disaster Risk project.“*® In 2020, UNESCO, in collaboration with the Government of Japan,
launched the Strengthening Disaster Prevention Approaches in Eastern Africa project in Nairobi.“®® The UNDP
works in the sector through many projects implemented by the National Drought Management Authority (NDMA).4°

« Foundations active in disaster preparedness include the Safaricom Foundation and the Kenya Community
Development Foundation (KCDF). They have supported communities in ASAL counties to adopt native and more
effective farming, storage, and water conservation mechanisms through the Ustawi program. "

DFls and foundations also provide the major share of funding for the disaster response key area.

« DFls that provide such funding are the African Development Bank (AfDB), the World Bank, the Foreign,
Commonwealth and Development Office (FCDO), and the EU, among others. In 2017, AfDB approved a US S1
million emergency relief grant to drought victims in Kenya.“? FCDO is implementing the Hunger Safety Net
Program, which provides cash transfers to 100,000 of the poorest households in arid and semi-arid lands and an
additional 250,000 households during drought emergencies.“® Since 2007, the EU has been engaged in drought
management projects in Kenya and currently sponsors a disaster response project called the Support to Drought
Risk Management.

« Foundations active in disaster response include the Safaricom Foundation and KCDF. In 2013, the Safaricom
Foundation donated US $81,968 to support rescue efforts for flood victims in Kenya*® and donated US $81,968 to
the Kenya Red Cross Society (KRCS) to support its activities in addressing the drought situation.”® The Ustawi
program supported by the Safaricom Foundation and KCDF enables communities in ASAL areas to respond to
disasters such as drought and famine.“”

408 GFDRR: TA Kenya - Fortifying Institutional, Planning and Policy Frameworks to Manage Climate and Disaster Risk. Accessed 17 October
2022.

409 UNESCO. 28 October 2020. “Strengthening Disaster Prevention Approaches in Eastern Africa”.

410 National Drought Management Authority - Partner-supported Projects. Accessed 17 October 2022.

41 Safaricom Foundation. “The launch of Ustawi programme in partnership with Kenya Community Development Foundation (KCDF)in
Wajir County.”

412 AfDB, 7 July 2017. "AfDB approves USS1million emergency relief grant to drought victims in Kenya.”

43 FCDO Development Tracker. Available here

414 National Drought Management Authority - Partner-supported Projects. Accessed 17 October 2022.

415 Safaricom. 3 May 2013. “Safaricom donates Kshs 10 million to help those affected by floods.”(Conversion of Kshs. 10 million to USD using
Oanda on 17 October 2022).

416 "Safaricom Limited Donates Ksh 10 million to Kenya Red Cross Society towards drought response in Kenya.” (Conversion of Kshs. 10
million to USD using Oanda on 17 October 2022).
47 Safaricom Foundation. “The launch of Ustawi programme in partnership with Kenya Community Development Foundation (KCDF)in

Wajir County.”
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https://www.afdb.org/en/news-and-events/afdb-approves-us-1-million-emergency-relief-grant-to-drought-victims-in-kenya-17164
https://devtracker.fcdo.gov.uk/projects/GB-GOV-1-300143/summary
https://www.ndma.go.ke/index.php/partners
https://www.safaricom.co.ke/media-center-landing/press-releases/Safaricom-donates-kshs-10-million-to-help-those-affected-by-floods
https://www.safaricom.co.ke/media-center-landing/press-releases/safaricom-limited-donates-ksh-10-million-to-kenya-red-cross-society-towards-drought-response-in-kenya#:~:text=Safaricom%20Limited%2C%20through%20the%20Safaricom,acute%20food%20insecurity%20and%20malnutrition
https://www.safaricomfoundation.org/project/launch-of-ustawi-programme-in-partnership-with-kenya-community-development-foundation-kcdf-in-wajir-county-2/
https://www.safaricomfoundation.org/project/launch-of-ustawi-programme-in-partnership-with-kenya-community-development-foundation-kcdf-in-wajir-county-2/

APPENDIX A:

INTERVIEWEES

Investors

DFls

Accelerators/incubators

Enterprises

Associations

Government

Others

DOB Equity

Goodwell Investments

Kenya Climate Ventures (KCV)
Oikocredit

GlZ Kenya
IMF
World Bank

BESIC Group
E4Impact Accelerator
GrowthAfrica
WAKE-UP Kenya

Acacia Innovations Ltd.
BasiGo

Burn Manufacturing
Deevabits Green Energy
Enviroserve Kenya
Farmbetter

Inno Neat Ltd.

Jambo Africa Tourism Organisation Network (JATONET) Kenya
Kiri EV

Kwangu Kwako Ltd.

Magiro Hydro Electricity Ltd.
Miti Alliance Ltd.
SafiOrganics Ltd.
Sanivation Kenya

Swift lab Ltd.

Usafi Green Energy

Clean Cooking Association of Kenya (CCAK)
Kenya Association of Manufacturers (KAM)- Center for Green Growth

Kenya Bankers Association (KBA)
Energy and Petroleum Requlatory (EPRA)

The IKEA Foundation
World Wildlife Fund



APPENDIX B:
DETAILED METHODOLOGY OF
MARKET OPPORTUNITY ESTIMATES

» SOLAR ENERGY

To estimate the investment gap between the current state and the universal access to electricity, the population
without access to electricity between 2022 and 2030 was calculated. In 2022, 34.30% of the rural population‘® and
4.96% of the urban population”® in Kenya did not have access to electricity either on-grid or off-grid. That translates
to 13,655,833 people in rural areas and 806,383 people in urban areas.*?° The percentage shares of the rural population
with access to off-grid and on-grid electricity are 35% and 18%, respectively. The equivalent figures for the urban
population are 7% (off-grid) and 81% (on-grid).“?'

These figures show that 9,018,003 people in rural areas were being served with off-grid electricity in 2022, compared
to 64,144 people in urban areas (adding up to a total of 9,082,147 people depending on off-grid electricity). That total
equates to an estimated 2,328,756 households being served with off-grid electricity (assuming that households have
3.9 people on average).“??

Using a similar approach, the year-to-year number of households that will be served with off-grid electricity in the
years leading up to 2030 was estimated based on the World Bank projection of how many households would not have
access to electricity in those years. The share of households served with off-grid electricity from various sources SHS
(15%), mini-grids (0.3%), solar lanterns/solar lighting systems (36 %), tier 0 off-grid solutions (45%), and rechargeable
battery (4%)*?* was then used to calculate the number of households to be connected with these off-grid solutions
from 2022 to 2030 (see the table below). The average costs are US $234.4 for a SHS,*** US $15.16 for a solar lantern,“?
is US $5,426 US $97.22 for tier 0 off-grid solution,*?” US §5,600/kW or US $5.6/W for a mini-grid.“? 42° Lastly, by
multiplying the number of households to be served with each off-grid energy source with the unit cost and summing it
all up, the analysis derives the market size of US $873.24 million.

418 World Bank. Access to electricity, rural (% of rural population).

419 World Bank. Access to electricity, urban (% of urban population).

420 Population data was obtained from United Nations World Population Prospects 2022. Available here.

421 The assumption is that power supply make-up from off-grid and on-grid remains constant till 2030; The percentage share of off-grid

and on-grid electrification is obtained from IRENA (2019). Tracking SDG7: The Energy Progress Report.
422 According to the 2018 Kenya Population and Housing Census Report, the average of people per household in Kenya is 3.9.

423 The share of SHS and mini grids were obtained from the IRENA (2019). Tracking SDG7: The Energy Progress Report and the World Bank
(2017) Mini Grids in Kenya: A Case Study of a Market at a Turning Point.

424 The cost includes the cost of purchasing and installation of SHS (source). The average size of a SHS purchased by a household is 60W
(source).

425 IFC. 2022. Energy Sector Baseline Study in the Kakuma-Kalobeyei Refugee-Hosting Area in Kenya.
426 The World Bank. 2018. Kenya: Off-grid Solar Access Project for Undeserved Counties.

427 The World Bank. 2020. Economic Analysis of Battery Energy Storage Systems.

428 The World Bank. 2018. Kenya: Off-grid Solar Access Project for Undeserved Counties.

429 On average, the size of mini grid connected to a household is 200 W. Source: World Bank. 2017. Mini grids in Kenya: A Case Study of a
Market at a Turning Point.



https://data.worldbank.org/indicator/EG.ELC.ACCS.RU.ZS?locations=KE
https://data.worldbank.org/indicator/EG.ELC.ACCS.UR.ZS?locations=KE
https://population.un.org/wpp/
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/May/2019-Tracking-SDG7-Report.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/May/2019-Tracking-SDG7-Report.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/29022/ESM-cKenyaMiniGridsCaseStudyConfEd-PUBLIC.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/29022/ESM-cKenyaMiniGridsCaseStudyConfEd-PUBLIC.pdf?sequence=1&isAllowed=y
https://projects.worldbank.org/en/projects-operations/project-detail/P160009
https://www.ifc.org/wps/wcm/connect/dcddb8d4-49a5-42a2-9307-c292a27e102f/KKCF+Energy+Study+Report_final.pdf?MOD=AJPERES&CVID=o08sYP0
https://www.ifc.org/wps/wcm/connect/dcddb8d4-49a5-42a2-9307-c292a27e102f/KKCF+Energy+Study+Report_final.pdf?MOD=AJPERES&CVID=o08sYP0
https://projects.worldbank.org/en/projects-operations/project-detail/P160009
https://openknowledge.worldbank.org/bitstream/handle/10986/33971/Economic-Analysis-of-Battery-Energy-Storage-Systems.pdf?sequence=5&isAllowed=y
https://projects.worldbank.org/en/projects-operations/project-detail/P160009
https://documents1.worldbank.org/curated/en/792001512392701402/pdf/ESM-cKenyaMiniGridsCaseStudyConfEd-PUBLIC.pdf
https://documents1.worldbank.org/curated/en/792001512392701402/pdf/ESM-cKenyaMiniGridsCaseStudyConfEd-PUBLIC.pdf

Table A: Estimates of Households Served with Solar Energy

SOLAR TIERO RECHARGEABLE TOTAL
LANTERNS OFF-GRID BATTERY

7,452 349,313 838,352 1,047,940 93,150 2,328,756
m 7,255 340,095 816,227 1,020,284 90,692 2,267,297
7,060 330,958 794,300 992,875 88,256 2,206,390
m 6,868 321,916 772,599 965,749 85,844 2,146,110
m 6.677 312,974 751,138 938,923 83,460 2,086,496
6,488 304,135 729,924 912,405 81,103 2,027,566
m 6,302 295,401 708,963 886,204 78,774 1,969,342
m 6,118 286,776 688,263 860,329 76,474 1,911,842
m 5,936 278,263 667,831 834,789 74,203 1,855,086

According to KNES 2018, Kenya requires an investment of US $2.7 billion to achieve universal access to electricity by
2022.%%° About US $S0.5 billion of the investment will be required to provide off-grid solutions (SHS and mini grids) to
more than 2 million households in 14 underserved counties.*' As noted in section 2 above, solar energy is the key area
with high potential for SGB contribution and growth.

» BIOFUELS

The government-set targets on four business sectors - bioethanol, biodiesel, biogas, and briquettes and pellets -
within the biofuel key area were first identified. For biodiesel, the government has a target of 2% biodiesel blend (B2),
which translates to the fuel composition of 2% biodiesel and 98% petroleum. For bioethanol, the government also has
atarget of a 10% bioethanol blend (E10), which means that the fuel mix will consist of 10% ethanol and 90% petroleum
fuel. Another national goal for bioethanol is to increase the percentage of households in Kenya using bioethanol for
cooking to reach 4.5% at a minimum by 2030. Similarly, the government also aims to have 0.8% of Kenyan households
use biogas for cooking by 2030 and intends to construct 6,500 biogas digesters annually. There are no specific
government targets for briquettes and pellets. The market size was assessed based on the projected population
growth and the assumption that 1% of Kenyan households - as it is in 201942 - will continuously need briquettes and
pellets for cooking in the future.

430 Ministry of Energy. 2018. The Kenya National Electrification Strategy 2018.
431 Ibid.
432 Ministry of Energy & Clean Cooking Association of Kenya. 2019. Kenya Household Cooking Sector Study: Assessment of the supply and

demand of cooking solutions at the household level.
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https://eedadvisory.com/wp-content/uploads/2020/09/MoE-2019-Kenya-Cooking-Sector-Study-compressed.pdf
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Biodiesel 50 mil liters*s® 32 mil liters (2013)%4  2.7%

E10(52 million liters/yr) - - -

Bioethanol

4.5% of households 4.5% 1% 16.2%

0.8% of households 0.8% 0.3% 10.3%
Biogas

6,500 biogas digesters/yr = = =
Briquettes and pellets 1% of households 1% 1% =

The next step was to estimate the gap between the current production levels and the target. The current
consumption of gasoline in Kenya (i.e., 520 million liters) and the E10 target set 52 million liters of bioethanol as an
annual target. There was no need to try to calculate the current and target number for biogas digesters since the
goal is to produce a set number of digesters each year. For the rest, the CAGR gives us the projected % of households
using bioethanol/biogas/briquettes and pellets year-to-year from 2022 and 2030. The projected percentage of
households using each fuel alongside the total number of projected households in Kenya allows us to derive the
number of households using the corresponding fuel for each year. The next step taken is to estimate the demand for
bioethanol/biogas/briquettes and pellets by multiplying the number of households that need the energy source and
the annual average household consumption of the fuel (185 million tons for bioethanol, 441.65 kg for biogas, 260 kg for
briquettes and pellets).

The annual market opportunity (from 2022 to 2030) was deduced by multiplying the annual production targets

or the number of households in demand of each fuel source by the cost of associated fuel production. The cost

of production is approximately US S0.70 per liter for biodiesel,**®* US $S0.56 per liter for bioethanol,**® US $677.19

per unit for designing and installing a biogas digester, and US $0.11 per kilogram for briquettes and pellets.*” The
overall market size was reached by summing up the annual market size for biodiesel, bioethanol, biogas (and biogas
digesters), and briquettes and pellets.

433 Ministry of Energy. 2008. A Roadmap for Biofuels in Kenya: Opportunities and Obstacles.
434 Ibid.

435 This cost includes both the capital cost and the operational cost of producing biodiesel in 2012 USD/liter diesel equivalent terms.
Source: IRENA. 2013. Road Transport: The Cost of Renewable Solutions.

436 This cost includes the cost of feedstock production, processing, and distribution of bioethanol. The main feedstocks used in bioethanol
production include molasses, sugarcane juice and cassava. Source: Ministry of Energy. 2008. A Roadmap for Biofuels in Kenya:
Opportunities and Obstacles.

437 Cost of designing and installing a biogas digester. SimGas Ltd. Available here.
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https://www.lendahand.com/en-EU/projects/4612-simgas-kenya-ltd-3

» SUSTAINABLE AGRICULTURE AND AQUACULTURE

The cost of sustainable agriculture and aquaculture was obtained from Brookings Institution Building the SDG
Economy 2019 report. The cost estimate also relates to Targets 2.4 and 2.5. The cost estimate per capita to achieve
SDG2 for Kenya is US $59.07.“%® The components used in the calculation of the cost per capita include 1)improving
primary agriculture and natural resources (e.g., soil, fish stock, forest resources), 2)improving agro-processing
operations, 3)improving institutional framework, and 4)improving research, development, and extension.“**

Finally, the cost estimate per capita coupled with annual population projections (up to 2030)in Kenya*? allowed for
the calculation of annual investments in sustainable agriculture and aquaculture. Kenya's population was projected to
be 54.78 million in 2021and 66.96 million in 2030.%“ These population projections multiplied by the unit cost calculated
above give a total estimated spending on agriculture of US $3.24 billion in 2021 and US $3.96 billion in 2030. With
these two figures, this analysis derives CAGR, the annual investment needed, and the overall market between 2022
and 2030 by summing up the annual investments leading to US $32.61 billion.

» SUSTAINABLE FORESTRY

The first step to estimate the market opportunity was to identify the government target for sustainable forestry and
the identified key areas. The national target for forest conservation is twofold: 1) achieving 10% forest cover by 203042
and allocating at least 10% of the overall annual planting budget towards bamboo planting.““44 With regards to
agroforestry, Kenya aims to increase the land area under agroforestry by 281,000 hectares between 2015 and 2030.®
Unlike the two mentioned key areas, there are no specific government targets for NTFPs. The key areaitself is still at
a nascent stage while many SGBs operate in the honey industry and policy support exists for this industry, the main
type of NTFP in Kenya. The market size assessment for the NTFP, thus, focuses on honey and assumes that honey
products will be extracted from 1% of the annual increment in forest cover.*4®

As a next step, the growth rate (CAGR) was identified. For forest Conservation, the target forest cover is 10% by
2030, while the figure in 2021is estimated to be 8.83% of the total land mass in Kenya. These two figures give us

a CAGR of 1.39%. The CAGR of 1.39% was used to calculate incremental forest cover in percentages from 2022 to
2030, which were then converted into hectares by multiplying with the total land area in Kenya (i.e., 59.20 million
hectares). The forest target would be covered 10% by bamboo and 90% by indigenous trees, as the government
intends to allocate 10% of the national tree planting budget towards the bamboo plantation, which puts the area to
be covered by indigenous trees and bamboo in 2022 to be 65492.34 and 7276.93 hectares, respectively. With regards
to agroforestry, the goal is to increase the total area under agroforestry at the farm level to reach 281,000 hectares
by 2030, while the current agroforestry land area in Kenya stands at 80,000 hectares.*’ These two figures provide a

438 Brookings Institution: Building the SDG Economy report full dataset (including country level data).

439 Brookings Institution 2019. Building the SDG economy: Needs, spending, and financing for universal achievement of the Sustainable
Development Goals.

440 Population projections obtained from United Nations World Population Prospects 2022
441 United Nations World Population Prospects - Rural population and United Nations World Population Prospects - Urban population.
442 Kenya Vision 2030.

443 The calculation of market size for forest conservation assumes that 10% of the additional annual forest cover from 2022 to 2030 will be
covered by bamboo plantation. The remaining 90% will be covered by indigenous trees.

44 Ministry of Environment and Forestry. 2019. National Bamboo Policy 2019.
445 Ministry of Agriculture, Livestock, Fisheries and Cooperatives. 2021. The National Agroforestry Strategy 2021-2030.
446 Target is informed by the low volume of production of NTFPs and limited participation of SGBs in NTFPs production.

447 Since there is no publicly available current data on the total area under agroforestry in Kenya, this analysis assumes the target in 2018
(80,000 in hectares and 200,000 in acres) is met. Source: The National Climate Change Action Plan (NCCAP) 2018 - 2022.
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https://www.kenyamarkets.org/wp-content/uploads/2019/02/NCCAP-2018-2022-Online-.pdf

CAGR of 14.98%. The CAGR is then used to calculate the area to be covered with agroforestry trees from 2022 (i.e.,
91,984.37 hectares) to 2030 (i.e., 281,000 hectares). Lastly, for NTFPs, as honey products will be extracted from 1% of
the annual increment in forest cover, honey products will be extracted from 727.69 hectares of forest land in 2022 and
812.30 hectares of forest land in 2030.

Lastly, the average costs per hectare are identified from various sources and multiply the unit cost of the annual land
that needs to be conserved, land under agroforestry, and land for NTFP. For forest conservation, the average cost of
indigenous tree cultivation is US $1331.27 per hectare. For bamboo, the cost of bamboo cultivation is US $1,502.53
per hectare, which leads to the average cost being US $2,180.92 per hectare for agroforestry trees.*® The average
cost of production of honey - in the NTFP key area - per hectare is US $401. This cost includes the cost of purchasing
Langstroth box, honeybee colony, wax foundation, honey extractor, protective cloth, and smoker piece. It also
includes the cost of management, operation and guarding the hive.*?®

» SUSTAINABLE TRANSPORT

The growth rate (CAGR) Is 67.91% using the current and projected number of registered vehicles from 2022 and 2030
and the current and the target number of EVs by 2030. The numbers of registered vehicles from 2022 to 2030 are
retrieved from the Kenya Association of Manufacturers.*® While the new EVs in 2022 only remain at a meager 650 and
take up only 0.16% of the newly registered vehicles in 2022, the target estimate indicates that 410,66 new EVs in 2030
needs to be registered so that they constitute the 5% of the newly registered vehicles in 2030 leading us to the CAGR
of 67.91%.

Using various reports, primary interviews, and secondary research, our team identified the average price of an EV and
use this to derive the market size. The average prices of an electric car (electric four-wheelers), electric motorcycles
(electric two-wheeler), and electric buses in Kenya are US $9,844%, US $1,800,“2 and US $40,902,“3 respectively, as
of 2022. The cost analysis excludes three-wheelers since their contribution to the Kenyan eVs market is negligible.**
The next information needed to estimate the cost in the market, in general, is the share of each type of electric
vehicle. There are no readily available statistics regarding the share of electric cars/motorcycles/buses, but primary
interviews with Kiri EV (an SGB that supplies electric two-wheelers)in June 2022 and the secondary research
revealed that electric cars, motorcycles, and buses constitute 40%, 50%, and 10% of the market share, respectively.
These findings are validated by Shell Foundation’s research on EV adoption in five Sub-Saharan countries (including
Kenya), which reveals that the sales of electric-two wheelers are expected to reach an all-time high in 2030.%° By
multiplying the estimated cost of each type of EV with the number of newly registered eVs from 2022 to 2030 and
summing them all up, the estimated market size till 2030 reaches US $897.86 million.

448 Ministry of Environment Forestry. 2018. Economic Analysis of Forest Landscape Restoration Options in Kenya.

449 Economic evaluation of the honey yield from four forest tree species and the future prospect of the forest beekeeping in Sudan.

450 Kenya Association of Manufacturers.

451 Source: Kenyans.co.ke- Hidden Costs in Owning, Maintaining Electric Car. (Converted Kshs. 1.2 million to USD using Oanda on 7 October
2022).

452 Shell Foundation. 2022. Financing the transition to electric vehicles in Sub-Saharan Africa.

453 Source: CleanTechnica - Kenya's Basigo Celebrates 6 Months Of Passenger Journeys For Its BYD K6 Electric Buses. (Converted Kshs. 5
million to USD using Oanda on 28 October 2022).

454 According to research conducted by Shell Foundation, the use of three-wheelers is often banned in major urban centres in Africa
(including Kenya). This restricts the use of three-wheelers to secondary towns and therefore leads to low adoption of electric three-
wheelers. Source: Shell Foundation. 2022. Financing the transition to electric vehicles in Sub-Saharan Africa.

455 The electric motorcycle is expected to grow rapidly, electric cars and buses rather slowly adoped in Kenya due to their high upfront cost
for purchasing the EV and limited charging infrastructure. Source: Shell Foundation. 2022. Financing the transition to electric vehicles
in Sub-Saharan Africa.
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https://kam.co.ke/wp-content/uploads/2021/04/Automotive-sector-profile-2020-1.pdf
https://www.kenyans.co.ke/news/74067-hidden-costs-owning-maintaining-electric-car#:~:text=Even%20though%20electric%20cars%2C%20offer,2%20million.&text=Availability%20of%20charging%20equipment%20is,before%20acquiring%20an%20electric%20car.
https://shellfoundation.org/app/uploads/2022/02/EV-Report-McKinsey.pdf
https://cleantechnica.com/2022/10/05/kenyas-basigo-celebrates-6-months-of-passenger-journeys-for-its-byd-k6-electric-buses/#:~:text=Operators%20can%20buy%20the%20K6,for%20battery%20and%20associated%20services.
https://shellfoundation.org/app/uploads/2022/02/EV-Report-McKinsey.pdf
https://shellfoundation.org/app/uploads/2022/02/EV-Report-McKinsey.pdf
https://shellfoundation.org/app/uploads/2022/02/EV-Report-McKinsey.pdf

The government target for EVs is to ensure at least 5% of all vehicles imported annually are EVs by 2025.456:457
Given the slow adoption of EVs in Kenya, the 5% target is presumed to be achieved by 2030 instead of 2025 for
this market size assessment. There were about 350 Evs in Kenya in the year 2021 and 1,000 EVs as of October
2022, which leaves the EV share of the market to be less than 1% (approximately 0.00021%) of the total number
of vehicles in Kenya.

» WATER MANAGEMENT

First of all, the identified target for water management is universal access to water by 2030, which is a government-
set target but SDG 6 at the same time. The indicator of the performance for the target is the percentage of the
population using at least basic drinking water services (indicator 6.1.1SDG 6).4%° As of 2021, 62 % of people in Kenya had
access to at least basic drinking water services.

The last steps were to identify the unit costs of providing basic and improved water services in Kenya, estimate the
annual spending using the unit cost and the number of the population, and aggregate all up to derive the market
size from 2022 to 2030. The data used for this World Bank report estimates the annual costs per capita to be US
$34.68 for the rural population and US $81.13 for the urban population.*®62 Then, the unit cost was multiplied by
the number of rural and urban populations in Kenya for the years 2021(baseline) and 2030 (endline) to calculate the
investment needed in the respective years (US $1.62 billion in 2021 and US $3.36 billion in 2030).“%* The baseline

and endline investment levels provide us with a CAGR of 8.5%. Then, the annual market size from 2022 to 2030

was calculated using the CAGR and the sum of the overall market size for the nine years is US $22.34 billion.

» WASTE MANAGEMENT

While the Kenyan government allocated about US $305 million towards sanitation and sewerage infrastructure
development*® and about US $24 million“® towards solid waste management services“® In the financial year
2021/2022, there is no comprehensive nationwide target for this sector. Thus, the SDG target-based methodology
was used for the market size assessment.

First, targets, current levels, and unit costs were identified. The SDG targets relevant to the greening of the waste
management sector are indicator 6.2.1under SDG 6 (the percentage of the population using safely managed
sanitation services)*™ for the sanitation key area and indicator 12.5.1under SDG 12 (national recycling rate in terms of

456 Ministry of Energy. 2020. Kenya National Energy Efficiency and Conservation Strategy.
457 The assumption is that most registered vehicles in Kenya are imported.

458 EPRA - Electric-mobility. There being no single source that provide clear statistics on the number of EVs in Kenya. Hence, the numbers
shared by EPRA, a government entity, were used an accurate estimate of the number of EVs in 2021.

459 Abuya, K. 3 October 2022. “State of Electric Vehicles in Kenya in 2022." TechWeez.
460 World Health Organization. Population using at least basic drinking water services (%)(SDG 6.1.1).

461 The annual costs per capita for Kenya's rural and urban population are obtained from the World Bank's report which estimates the costs
of meeting the 2030 SDG targets on drinking water, sanitation, and hygiene. The annual costs per capita includes the costs for capital
investment, program delivery, operations, and major capital maintenance to sustain the life span of the infrastructure created.

462 World Bank. 2016. The Costs of Meeting the 2030 Sustainable Development Goal Targets on Drinking Water, Sanitation, and Hygiene.
463 The population data is obtained from United Nations World Population Prospects 2022.

464 Government of Kenya. 2021. Programme Based Budget of the National Government of Kenya for the year ending 30th June, 2022.
Conversion of Kshs 49,254,007,079 to USD using Oanda on 31 August 2022.

465 Conversion of Kshs 2,939,165,074 to USD using Oanda on 31 September 2022.
466 Government of Kenya. 2021. Programme Based Budget of the National Government of Kenya for the year ending 30th June, 2022.

467 World Health Organization. Percentage of population using safely managed sanitation services including a hand-washing facility with
soap and water (SDG 6.2.1).
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https://unepccc.org/wp-content/uploads/2020/09/kenya-national-energy-efficiency-and-conservation-strategy-2020-1.pdf
https://renewableenergy.go.ke/electric-mobility/
https://techweez.com/2022/10/03/state-of-electric-vehicles-in-kenya-in-2022/
https://openknowledge.worldbank.org/bitstream/handle/10986/23681/K8543.pdf?sequence=1
https://population.un.org/wpp/
https://www.treasury.go.ke/wp-content/uploads/2021/07/PBB_July2021_Approved-FY2020-2021.pdf
https://www.treasury.go.ke/wp-content/uploads/2021/07/PBB_July2021_Approved-FY2020-2021.pdf
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/percentage-of-population-using-safely-managed-sanitation-services-including-a-hand-washing-facility-with-soap-and-water-(sdg-6.2.1)
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/percentage-of-population-using-safely-managed-sanitation-services-including-a-hand-washing-facility-with-soap-and-water-(sdg-6.2.1)

tons of material recycled).*® Kenya's SDG targets for the analysis are 47.3% of the population having access to safely
managed sanitation services for the sanitation key area and 28% recycling rate for the solid waste key area. These
targets are set based on the performance level of selected countries(i.e., Lesotho for the sanitation key area and
South Africa for the solid waste key area) that have a similar level of GDP to Kenya but have a higher achievement rate
in the relevant SDG. The next step was to identify the current state of Kenya; in 2022, 29.5% of the Kenyan population
is assumed to have access to safely managed sanitation services,“®® and 8% of the waste generated is recycled

in Kenya.“”® Then, the associated unit costs are obtained from the World Bank's data. In Kenya, the annual cost of
providing service to each individual in rural areas is US $224.20 and in urban areas is US $114.45.4” The total average
cost of waste collection, transfer, and recycling per ton in Kenya is US $79.46, which consists of waste collection and
transfer and recycling cost.“’? This cost also takes the projected recycling rate.

With the input numbers, the next step was to calculate the total spending in 2021(the baseline, assuming 29.5%
coverage for sanitation and 8% recycling rate for solid waste) and 2030 (the endline, assuming 47.3% coverage for
sanitation and 28% of recycling rate for solid waste), calculate the CAGR, derive annual market size based on the
CAGR, and sum it for both sanitation and solid waste key areas. The total spending is obtained by multiplying the
population number from United National Population Database“” and the unit costs identified above. Using the 2021
and 2030 total spending, the analysis calculated the CAGR for the sanitation and solid waste key area and annual
market size using the CAGR. The sum of the annual market size from 2021to 2030 is US $52.85 billion for safely
managed sanitation services and US $1.02 billion for a national recycling rate of 28%.

» GREEN BUILDINGS

The market opportunity estimate identified the government target, identified the current level of building stock (i.e.,
the total number of buildings in a country or a region), used a secondary resource for CAGR, and ultimately derived
annual green building stocks from 2022 to 2030. The Kenyan government targets to ensure that 75% of newly built

or renovated public (national and county) and large-scale private buildings are accredited green by 2030.47“Kenya's
overall building stock in 2018 was 37 million square meters (m?) which are comprised of 30 million m? of residential
space, 1.5 million m?of office and retail space, and 5.5 million m? of commercial buildings.”® The CAGR is estimated to
be 3.5% which is driven by the IFC report.*” According to the building stock number in 2018 and the CAGR, the building
stock is assumed to be 41.02 m?in 2021and 55.91 m?in 2030. The next step was to derive the annual new building
stock by calculating the differences in building stocks each year and multiplying it by 75% to derive the number of

468 United Nations Statistics Division (UNSD)/ United Nations Environment Programme (UNEP): SDG Indicator Metadata. Available here.

469 This figure is based on the rural population’s access to improved sanitation, but the assumption is made as there is no publicly available
national performance data. This assumption may inflate the lack of nationwide coverage because the urban population generally has
better access to sanitation services than the rural population. Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water
Supply, Sanitation and Hygiene.

470 The annual costs per capita entail the costs for capital investment, program delivery, operations, and major capital maintenance to
sustain the life span of the infrastructure created. Source: World Bank. 2018. What a Waste 2.0: A Global Snapshot of Solid Waste
Management to 2050.

471 Ibid.

472 The total recycling cost varies depending on the recycling rate and we assume that on average Kenya's recycling rate from 2021 and
2030 would be 58.5% based on the current state and the target to be 100% by 2030). The waste management costs entail the costs of
collection, transfer, and recycling of waste.

473 Kenya's urban and rural population are obtained from the United Nations World Population database.

474 Ministry of Environment and Natural Resources. 2016. Green Economy Strategy and Implementation Plan 2016 - 2030. The policy itself
does not indicate the issuer of a green building certificate or a standard for green buildings, but The GreenMark Standard for Green
Buildings report shows a collaborative effort to develop a standard certification scheme amongst stakeholders.

475 Ministry of Energy. 2020. Kenya National Energy Efficiency and Conservation Strategy.

476 IFC. 2018. Kenya Green Building Market Intelligence report.
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https://unepccc.org/wp-content/uploads/2020/09/kenya-national-energy-efficiency-and-conservation-strategy-2020-1.pdf
https://edgebuildings.com/wp-content/uploads/2022/04/Kenya-Green-Building-Market-Intelligence-EXPORT.pdf

annual new green building stock as indicated in the government target. This gives us an annual green building stock
range from 1.08 million m?(2022) to 1.42 million m?(2030).

Separately, the unit cost of construction of a green building was estimated to be US $655.87 per square meter. First,
the cost of a conventional building is calculated. While the information on the cost of green buildings in Kenya is not
readily available, the cost of conventional buildings in Kenya is available, and the cost of green buildings relative to the
cost of conventional buildings is available in other countries. For many certified green buildings globally, the costs
of construction are between 0% and 4% higher than that of conventional buildings.*”” The weighted average cost of
a conventional building in Kenya is US S$630.64 per square meter, which is driven by the cost of four different types
of buildings (i.e., hotels, residential, office and retail, and commercial buildings) and its share.*”® The costs of each
building type are obtained from the Turner and Townsend International Construction Market Survey 2021 Report.“”
The unit cost of construction takes into consideration labor, materials, and plant costs. Lastly, the annual green
building stock multiplied by the unit cost provides the annual market size, and aggregating the estimates from 2022
and 2030 gives a total estimate of US $7.32 billion.

477 M. Hu and M. Skibniewski. 2021. Green Building Construction Cost Surgcharge: An Overview. Journal of Architectural Engineering, Vol.
27, 1ss.4

478 Ministry of Energy. Kenya National Energy Efficiency and Conservation Strategy.
479 Turner and Townsend. 2021. International Construction Market Survey Report.
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