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SMEP is funded by the Foreign, Commonwealth and Development Office (FCDO) and is implemented in
partnership with the United Nations Conference on Trade and Development (UNCTAD), providing
Technical Assistance to the programme.

DISCLAIMER
This report is an output of the Sustainable Manufacturing and Environmental Pollution
(SMEP) Programme. It is funded by UK Aid, with technical support from the United Nations
Conference on Trade and Development (UNCTAD).
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The views expressed and information contained in this document (including any maps and
their respective borders) are not necessarily those of or endorsed by the UK government,
UNCTAD or the entities managing the delivery of SMEP, which can accept no responsibility
or liability for such views, completeness or accuracy of the information or any reliance
placed on them.
This document is a final draft. While the SMEP PMA has reviewed the contents, it has not
been formally edited by the SMEP PMA, members of the UK government or UNCTAD. The
contents of this document vests in the authors together with any errors or omissions and
may be subject to further review. The SMEP PMA, members of the UK Government and
UNCTAD are not responsible for the content or any errors or omissions.
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1. Project background

8% of Kenya’s GDP is driven by
manufacturing; food and beverage
sub-sector is the highest contributor
Manufacturing is the fourth largest contributor to
Kenya’s economy
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8%

>18K
353K

Manufacturing’s contribution to Kenya’s
GDP; agriculture sector at 34%
Businesses; sector dominated by SMEs
Jobs created (12% of formal jobs)

Manufacturing GDP
Billions, $
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Top three manufacturing sub-sectors, 2018
US$ , contribution to manufacturing sector (%)
1 Food & beverage

2 Basic & fabricated metals

3 Chemicals & chemical
products

~$4.73B (42%)

~$1.14B (10%)
~$813M (7%)

Drivers of sector performance

7 % CA G R

Continued manufacturing growth, recently at 7% CAGR,
to be driven by:
• ~4.7% increase in household consumption, as a
percentage of GDP, between 2015 and 2019
• Favorable investment environment catalyzed by the
development of industrial parks, special economic
zones, & critical port and transport infrastructure
• By 2022 KE targets manufacturing contribution to GDP
at 15%; to drive this, the last three budget statements
have provided favorable tax incentives to enhance
local competitiveness and reduce import dependence

Kenya National Bureau of Statistics. Census of Industrial Production and Construction Report, p. 40. https://www.knbs.or.ke/?wpdmpro=cip-report
Kenya National Bureau of Statistics. Kenya Economic Survey 2020, p. 4. https://www.knbs.or.ke/?wpdmpro=economic-survey-2020
Kenya National Bureau of Statistics. Kenya Census of Establishments, 2017. https://www.knbs.or.ke/?wpdmpro=report-2017-kenya-census-establishments-coe
Global Economy. Kenya: Household consumption, percent of GDP. https://www.theglobaleconomy.com/Kenya/household_consumption/
Kenya National Bureau of Statistics. Kenya Economic Survey 2020 p. 27 https://www.knbs.or.ke/?wpdmpro=economic-survey-2020

1. Project background

Textiles, leather and footwear
industry
projected to generate
revenues and employment in UG
Manufacturing is the third largest contributor to
Uganda’s economy
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4%

Manufacturing’s contribution Uganda’s
GDP; agriculture at 72%, services at 24%

>14K

Businesses; sector dominated by SMEs

630K

Jobs created (12% of formal jobs)

Manufacturing GDP
Billions, $
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Uganda is offering specialized support and
incentives to the leather industry

• National Development Plan offers specialized
support for textiles, clothing, leather & footwear
• Sector projected to generate 50,000 new jobs and
USD 650M in export revenues
Drivers of sector performance

Continued manufacturing growth, recently at 4%
CAGR, to be driven by:
• The Common External Tariff (CET) on goods
imported from outside Uganda imposes a 25%
tax on finished good and 0% on raw materials,
promoting domestic manufacturing processes
• Infrastructure investment such as the standard
gauge railway (SGR) connecting to EAC countries
• Uganda’s government re-established its
investment arm (Uganda Development
Corporation) and is promoting initiatives such as
vehicle manufacturing

KPMG, Uganda Economic Snapshot H2, 2017; Uganda Bureau of Statistics, Statistical Abstract, 2019; World Bank, World Data Indicators, Manufacturing, value added (constant
LCU) – Uganda; African Development Bank, Uganda Country Report, November 2014; NTV Uganda, Manufacturing sector's contribution to Uganda's economy doubles; Supporting
Economic Transformation (SET), Industrial Development in Uganda; The East African, New strategy to revamp Uganda’s textile sector

1. Project background

Manufacturing and industry drive
economic growth in SSA, but also
cause environmental degradation
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Manufacturing and industry account for 37% of SSA GDP, with
employment and export value contributing to economic development1

P
E
R
G
N
I
K
R
O
W

Key pollutants from these
sectors include:
• Toxic metals
• Dyes
• Bleaching agents
• Air pollutants
These pollutants enter the
environment through either:
• Air
• Water
• Soil/ land

Source: SME. Sub-Saharan Africa Factsheet.

7
1

African Development Bank, AfDB Socio Economic Database

1. Project background

Manufacturing growth in Kenya and
Uganda will increase pollution levels
in key urban and industrial areas
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Pollution from industrial zones in central Nairobi and Kampala, and new
developments in city peripheries, impact large populations
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Population1,2

Population growth rate

Particulate matter (PM2.5)3,4

Nairobi

Kampala

4.8M

3.4M

4%

5%

17.4µg/m3

29.1µg/m3

Higher than WHO’s required
10µg/m3 to be classified as
good air quality3

Key manufacturing industries in Kenya & Uganda, catalyzed by growing consumer demand (6–7%5), will lead to
increased emissions of toxic pollutants and cause severe negative health and environmental impacts:

…pollutants such as…

…and causes health & environmental
impacts such as…

Food and
beverage

Toxic dyes and chemicals, effluent, GHGs
via land, water, and air

Skin rashes, cancer, neurological issues,
damage to soil, plants, & animals

Textile and
apparel

Toxic chemicals & metals, effluents, GHGs
via land, water, and air

Stomach upsets, skin rashes, cancer,
damage to soil, plants, & animals

Sector emits…
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Source: OCA team analysis
1- PopulationStat, 2021, https://populationstat.com/uganda/kampala; 2- PopulationStat, 2021, https://populationstat.com/kenya/Nairobi; 3- IQAir, 2021, Air Quality in Nairobi, https://www.iqair.com/us/kenya/Nairobi; 4- IQAir, 2021, Air Quality in Kampala,
https://www.iqair.com/uganda/central-region/kampala; 5- Knoema, 2017, https://knoema.com/atlas/Uganda/topics/Economy/National-Accounts-GDP-by-Expenditure-Annual-Average-Rate-of-Growth-Percentage/Household-consumption-expendituregrowth#:~:text=In%202017%2C%20household%20consumption%20expenditure,ending%20at%206.3%20%25%20in%202017; https://knoema.com/atlas/Kenya/topics/Economy/National-Accounts-GDP-by-Expenditure-Annual-Average-Rate-of-GrowthPercentage/Household-consumption-expenditure-growth

1. Project background

Financial, regulatory and technology
barriers have hindered the uptake of
pollution mitigation solutions
1

2
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Financial barriers

• High capital expenditure
requirements, especially for
importation of technologies
unavailable in the local market
• Operating costs and access to
technologies and services for
ongoing maintenance

• Lack of access to affordable local
financing and supplier terms for
implementation of technology

9

Regulatory barriers

• Unaligned regulatory standards
between countries and regions a
barrier to distribution of solutions

• Lack of pollution monitoring and
enforcement by local governments
disincentivizes investment
• Lack of awareness of existing
standards and requirements,
particularly for SME and informal
businesses

T
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3

Technological barriers
• Lack of awareness & technical skill
among business managers
investing in cleaner production
processes
• Minimal local presence of experts
& distributors to advise on
technology uptake & maintenance
• Limited local talent pool in industry
working with pollution mitigation
technology

Stockholm Environment Institute and University of York, 2020. Manufacturing Pollution in Sub-Saharan Africa and South Asia: Implications for the Environment, Health and Future
Work.” southsouthnorth.org/wp-content/uploads/2020/11/Manufacturing-Pollution-in-Sub-Saharan-Africa-and-South-Asia-Implications-for-the-environment-health-and-futurework-Executive-Summary.pdf.
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2. Project scope & objectives

A market landscaping of sectors and
solutions was conducted, and then
prioritized for impact potential

T
R
O

Open Capital focused on identifying the highest impact manufacturing
sectors, pollutants and pollution mitigation solutions in KE and UG
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Market
landscaping

Manufacturing leads to pollution and
environmental degradation and
adopting pollution control measures
and solutions will mitigate the negative
impacts of increased manufacturing
processes

Assessment
framework

Context

Internal & external factors impact local
market uptake of solutions, including
technology, market readiness, policy &
regulation; scale of impact depends on
local industries & related value chains

11
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•

>

•

•

> •

Objective

Deepen understanding of local
market dynamics, opportunities and
barriers for scaling pollution
mitigation technologies
Develop a long list of potential
solutions and the evidence base to
evaluate their impact
Prioritize sectors based on
pollution impact & feasibility of
solutions uptake
Identify the highest potential
solutions to realize impact and
scale in both Kenya and Uganda

1. Project background

Manufacturing growth in Kenya and
Uganda will increase pollution levels
in key urban and industrial areas
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Pollution from industrial zones in central Nairobi & Kampala, and new
developments in city peripheries, impact large populations
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Population1,2

Population growth rate

Particulate matter (PM2.5)3,4

Nairobi

Kampala

4.8M

3.4M

4%

5%

17.4µg/m3

29.1µg/m3

Higher than WHO’s required
10µg/m3 to be classified as
good air quality3

Key manufacturing industries in Kenya & Uganda, catalyzed by growing consumer demand (6–7%5,6), will lead to
increased emissions of toxic pollutants and cause severe negative health and environmental impacts:

…pollutants such as…

…& causes health & environmental
impacts such as…

Food and
beverage

Toxic dyes and chemicals, effluent, GHGs
via land, water, and air

Skin rashes, cancer, neurological issues,
damage to soil, plants, & animals

Textile,
clothing,
leather, &
footwear

Toxic chemicals & metals, effluents, GHGs
via land, water, and air

Stomach upsets, skin rashes, cancer,
damage to soil, plants, & animals

Sector emits…
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1. Population Stat, Population - Uganda; 2. Population Stat, Population - Kenya; 3. IQAir, 2021, Air Quality in Nairobi; 4. IQAir, 2021, Air Quality in Kampala; 5. Knoema, 2017,
Uganda’s household consumption expenditure; 6. Knoema, 2017, Kenya’s household consumption expenditure; OCA team analysis

2. Project scope & objectives

Recommendations for further SMEP
intervention were identified to
accelerate uptake of solutions
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Open Capital recommended interventions that focus on addressing key
barriers that impact the adoption and scale of high-potential solutions
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Prioritized
interventions

Context

Local market actors, including
regulators, solution providers,
investors and accelerators can support
private sector adoption of technologies
by overcoming barriers

13
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•

>

Objective

Identify relevant and actionable
recommendations with next steps
for SMEP interventions that will
accelerate the uptake of shortlisted
solutions
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Methodology
Source: Unsplash
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3. Methodology

Data needed to meet project goals
was gathered via literature, expert
review & stakeholder consultations
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Secondary research, consultations and expert reviews helped gather
insights on manufacturing pollution, solutions and abatement
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Literature review:

•

Conducted desk research to understand the manufacturing sectors in Kenya and
Uganda, identify key polluting sectors, corresponding pollutants and pollution
mitigation solutions and propose scopes of work

Stakeholder consultations:

•

Conducted 25 consultations with key stakeholders including manufacturing
companies, government entities, associations, and solution providers to gather
insights, fill information gaps, and sense check secondary research findings

Expert reviews:

•

Engaged a pollution & sustainability expert with local market experience and
expertise to review and validate our findings, sense check viability of prioritized
solutions and offer insights on best practices while implementing scopes of work

15
Information gathered was based on publicly available data and from consultations

3. Methodology

Insights gathered were used to
prioritize sectors and solutions, and
then inform recommendations
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A structured approach was adopted to identify and prioritize
manufacturing sectors and pollution management solutions
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1

•

Key activities

•

•

Assess
manufacturing
sectors

Understand
manufacturing
sector dynamics
Align with SMEP
on sector
prioritization
framework
Identify sectors
with the highest
pollution
abatement
opportunities

16
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2

•

•

Map pollution
mitigation
solutions

Map out key
pollutants emitted
& corresponding
solutions across
manufacturing
sectors
Create a long-list
of potential
solutions. SMEP
used this to create
network analysis
document

3

•

•
•
•

Shortlist high
potential
solutions

Develop & align
with SMEP on
solutions
prioritization
framework
Assess long list of
solutions against
the framework
Prioritize 3-5
solutions for
intervention
Align solutions
with SMEP’s
interests

4

Propose SMEP
interventions

•
•
•

Identify barriers
to scaling high
priority solutions
Map out potential
interventions
Engage expert to
prioritize 2-3
interventions for
SMEP’s focus and
draft scopes of
work for
prioritized
interventions

3. Methodology: Assess manufacturing sectors

First, manufacturing sectors and
sub-sectors were mapped to better
understand local market dynamics

T
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Manufacturing sectors & sub-sectors were mapped to understand scale,
trends and drivers informing the assessment of their pollution impact
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1

2

Understand the manufacturing sectors
in Kenya and Uganda

• Identify key manufacturing sectors and sub-sectors,
their economic significance, trends and drivers

Sectors and sub-sectors that were screened include:
Sectors
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•
•
•
•
•
•
•
•
•
•
•
•

Food & beverage
Textiles, clothing, leather, & footwear
Chemical & chemical products
Basic & fabricated metals
Cement
Pulp, paper, & packaging
Plastics & rubber
Wood & its products
Construction materials
Electrical & electronic products
Pharmaceuticals
Motor vehicle manufacturing & assembly

•
•
•
•
•
•
•
•
•
•
•
•

Understand pollution
contribution and impact

• Identify sector contribution to pollution and their
impact on local populations
Sub – sectors

Alcoholic beverages, meat slaughtering, dairy products etc
Apparels, fabric, tanning, footwear & leather goods
Basic chemicals (e.g. fertilizers), consumer chemicals, paints
Cold rolling, galvanizing, pipes & tubes, smelting, wire products etc
Manufacturers of cement, lime & plaster
Pulp, paper & paperboard, printing, publishing & allied industries
PVC1 pipes & fittings, packaging bags, shoes, vehicle tyres etc
Furniture & fixtures, lumber, door frames, plywood, veneer, etc
Building glass, ceramic products, marble, stone quarrying etc
Semi-conductor supply, computer products, batteries, etc
Drugs and medicines (antibiotics), medical instruments
Manufacture, assembly, re-building & alteration of commercial
cars, trucks, lorries, buses etc

Sectors identified are based on International Standard Industrial Classification of all Economic Activities (ISIC) & Kenya Association of Manufacturers (KAM) classifications
Note (1): PVC – Polyvinyl chloride

3. Methodology: Assess manufacturing sectors

Each sub-sector was evaluated
against a prioritization framework
with pre-defined criteria
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The framework assessed the impact of each manufacturing sector in
Kenya and Uganda, and supported the prioritization of interventions
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Dimension

Criteria

Sector dynamics

% contribution to GDP, sector projected growth

Resource efficiency

Water use, energy use

Sector characteristics

Number of establishments, average size of industry
players, formal or informal players

Degree and level of
exposure to pollutant

Number of major pollutants emitted, pollutant
pathways, number and type of people impacted

Pollutant impact on
human health

Acuteness, progressiveness, complaints by
stakeholders due to pollution effects

Other environmental
impact

Impact on biodiversity

Pollution regulation

Existing policies or regulation, level of enforcement

Industry interventions

Industry bodies interventions, NGO/donor interventions

• Each dimension was given a
relative weighting to inform
prioritization
• Within each dimension the
criteria was also given a
weighting to account for its
importance
• Through research and
consultation, each sub sector
was given a score of 1,3,5
(from low to high) based on
strength of evidence
• Weighting and scores were
tested for sensitivity and will
be aligned with SMEP before
finalization
Refer to “Long list & short
list of solutions“ file

18
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3. Methodology: Assess manufacturing sectors

Each dimension was weighted based
on relative importance to inform
prioritization (1/2)
Dimension

Weighting and criteria
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Sector
dynamics

•

15%

•
•

Sector
characteristics

Resource
efficiency

Degree & level
of exposure to
pollutant
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15%

10%

20%

•
•

% contribution to
manufacturing GDP
Sector projected growth
Number of
establishments
Average size of players
Formal/ informal
players

•
•

Energy use
Water use

•

Number of major
pollutants
Pollutant pathways
Number and type of
people impacted

•
•

T
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Rationale

•

High percentage contribution and projected
growth indicates higher pollution due to
increased industrial processes

•

Many establishments in the sector could
lead to high pollution

•

Large companies more likely to adopt SMEP
interventions than smaller ones

•

Informal players in a sector likely to have
pollution that is unaccounted for

•

Sectors with high dependency on energy and
water indicate possibility of high pollutant
emission

•

Increased number of pollutants determines
how dangerous a sector is to the
environment
The more pollutant pathways pollutants
have, the more their reach
A sector is more hazardous if it affects
vulnerable groups

•
•

3. Methodology: Assess manufacturing sectors

Each dimension was weighted based
on relative importance to inform
prioritization (2/2)
Dimension

Weighting and criteria

•

Acuteness and progressiveness indicate
how fast the pollutants affect people, which
informs the appropriate course of
intervention
Complaints by stakeholders indicate how
the pollutants are disrupting human life
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Pollutant
impact on
human health

20%

•
•
•

Acuteness
Progressiveness
Stakeholder complaints

Other
environmental
impact

10%

•

Impact on biodiversity

Pollution
regulation

•

5%

•

Existing
policies/regulations
Level of enforcement

•

•

Impact on biodiversity could lead to adverse
effects such as food shortage

•

Existing policies & guidelines help set
standards for pollutants disposal
Level of regulation enforcement determines
whether industries will follow regulations

•

•

Industry
intervention

20
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5%

•
•

Existing industry bodies
NGO/donor interventions

T
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Rationale

•

Industry bodies indicates channels through
which sectors could be monitored &
informed on pollution control measures
Presence of NGO/ donor interventions
indicate favorable conditions to introduce
pollution mitigation solutions

3. Methodology: Map pollution mitigation solutions

A long list of sector-specific
pollution mitigation solutions were
then identified and categorized
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Solutions were identified and mapped to sector needs, pollution
dynamics, and their suitability to the sector
1

2

3

4
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Identified pollutants across
prioritized sectors & sub
sectors

• Pollutants released from industry sub-sectors were researched and
documented across each pollution pathway. Findings complimented with
case studies of manufacturing companies emitting pollution

Mapped out solutions
addressing each identified
pollutant

• Viable solutions which abate pollutants emitted by manufacturing
processes were identified through secondary research and consultations
with external stakeholders

Identified locally available
solution providers

• Business models deploying pollution mitigation solutions across KE and
UG markets were mapped out identifying local headquarters and
assessing potential of scale across both jurisdictions

Categorized solutions and
Identificationsolution
of solutions
and
providers
respective providers

21

• Solution providers with similar characteristics were grouped together
identifying trends in business models used to deploy pollution mitigation
solutions in KE and UG markets

Solutions to help mitigate or control the sector specific pollutants were mapped out. Impact potential across
multiple sub-sectors and solution providers in KE and UG were identified
OCA consultations & analysis, expert reviews

3. Methodology: Map pollution mitigation solutions

Solutions were mapped that require
either a change in process or
adoption of new technologies
1

General collection & recycling of waste
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Collection, transport, and recycling of waste from manufacturing processes

2

Production & storage

Improved use and storage of energy

3

T
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Raw material substitution

Replacement of existing raw materials with other materials that produce less (and potentially non-toxic) waste

4

Repurposing organic and non-organic waste

Using waste from one sector as raw material or input for another manufacturing process or project

5

Wastewater treatment

Removing impurities from wastewater so that it can be returned to the water cycle

6

Improved resource efficiency

Resources (energy, water) required to produce products is reduced, without affecting the quantity and quality of
products

7

Pollution monitoring technologies

Technologies to measure how much resources are used, and how much waste is produced

22
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3. Methodology: Shortlist high potential solutions

Solutions were assessed against a
pre-defined framework to support
the prioritization for intervention
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The framework was used to prioritize 3-5 most impactful and scalable
solutions for Kenya and Uganda
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Dimension

Example criteria

Market size and
trends

Current market size, projected growth for the solution

Viability of the
solutions

Development stage, traction achieved, potential
financial returns

Access to resources

Capital need, likelihood to raise capital

Route to market

Availability & reach of relevant distribution partner
networks, capacity to replace existing parts, switching
costs/ behavior change

Pollution abatement
impact

Effectiveness of solution to targeted pollutant, social
impact

Stakeholder buy-in

Market-based instruments, command and control
regulations, voluntary actions

23
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• Each dimension was given a
relative weighting to inform
prioritization
• Within each dimension the
criteria was also given a
weighting to account for its
importance
• Through research and
consultation each sub sector
was given a score of 1,3,5
based on strength of evidence
against each criteria
• Scores and weighting were
tested for sensitivity and
aligned with SMEP before
finalizations
• 3-5 most impactful and
scalable solutions identified
based on overall score
Refer to information in
the “Long list & short list
of solutions“ file

3. Methodology: Shortlist high potential solutions

Each dimension was weighted based
on relative importance to inform
prioritization (1/2)
Dimension

Weighting & criteria
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•

Market size &
trends

Viability of
solutions

Access to
resources

15%

15%

15%

•
•

•
•
•

Development stage
Traction
Potential financial
returns

•

Access to technical
expertise and
resources
Capital need for
adoption
Likelihood to raise
capital

•
•

24
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Current market size
Projected growth

T
R
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Rationale

•

Quantifies the current size of the potential
addressable market for each solution
Considers the growth potential of the market
and speed at which scale may be realized
based on existing trends

•

Considers level of product development the
solution/technology is at

•

Assesses uptakes of the solution, evaluating
the market’s adaptation of the solution

•

Considers the payback period and breakeven,
to determine the return on investment
achieved

•

Considers whether technical expertise is
locally available for the solution to be created,
sold, implemented, or maintained
Estimates the investment required for the
solution to be created, implemented, sold or
maintained

•

3. Methodology: Shortlist high potential solutions

Each dimension was weighted based
on relative importance to inform
prioritization (2/2)
Dimension

Weighting & criteria

Availability and reach
of relevant
distribution partner
networks
Capacity to replace
existing parts
Switching costs

•

•

Considers the partnerships required for the
solutions to be successfully implemented
Considers the ease of replacing existing parts
of the solution once implemented
Assesses end user willingness to pay for
solutions resulting from switching costs
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Route to
market

25%

•
•

Pollution
abatement
impact

Effectiveness of solution
to targeted pollutant
Social impact

•

15%

•

•

Stakeholder
buy-in

15%

•
•
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Market-based
instruments
Command and control
regulations
Voluntary actions
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Rationale

•
•

•

Considers the impact the solution has on
volume of emission of the targeted pollutant

•

Evaluates level of social impact each solution
will realize from implementing the solution

•

Considers existing instruments introduced to
encourage implementation of pollution
mitigation solutions
Evaluates existing laws and enforcement to
control the implementation of the solution
Considers any voluntary actions by industrial
companies to implement the solutions

•
•

3. Methodology: Propose SMEP interventions

Barriers to solution adoption and
potential SMEP interventions were
then identified and prioritized
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Potential SMEP interventions identified address the financial, regulatory
and technological barriers inhibiting solution adoption and scaling

1
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Identified solution specific
barriers to adoption & scale

2

3

• Each prioritized solution shortlisted was assessed for possible
barriers that might inhibit the ability to achieve operational scale
across KE and UG.
• Barriers identified covered three overarching themes including:
financial, regulatory and technological barriers

Developed potential highlevel SMEP interventions

• Upon identifying barriers which inhibit the deployment of prioritized
solutions, possible interventions addressing these roadblocks were
researched based on SMEP’s capacity to address each barrier.
• Key themes identified as intervention pathways include financial
assistance and technical assistance

Developed scopes of work
for SMEP’s implementation
for phase 2

• Contracted a suitable expert to develop scopes of work for applicable
SMEP research needed to implement, embed and scale the solution
• Each scope of work contains proposed activities to be undertaken,
private sector & institutional partners, proposed research, cost &
timelines estimates, recommended capacities, risks, outcomes and
frameworks for partnership or engagement with third parties

26
OCA consultations & analysis; expert reviews

3. Methodology: Propose SMEP interventions

Scopes of work were developed to
address barriers to adoption &
scalability of shortlisted solutions
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Potential scopes of work

Key consideration for implementation

Financial assistance

Private sector and institutional partners to collaborate with SMEP
for Stage 2 of this work
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Proposed research

Market assessment

>

Cost and timeline estimates for implementation

Investment readiness

Recommended capacities and expertise to execute the work

Market linkages

Potential risks (technological, economic, regulatory, environmental,
political or other) and relevant risk mitigation strategies

Technical expert advisory

Outcomes, milestones, or other measurable indicators

Potential scopes of work will either be combined or done separately depending on the barriers
for the identified solutions
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Sector prioritization
Source: Unsplash
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4. Sector prioritization

In Kenya, food & beverage, textiles
and chemical industries are the most
polluting sectors
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According to the sector prioritization criteria, the lower a sector scores,
the higher the potential for SMEP intervention
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Manufacturing sectors, KE
Scores, #
4
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2,94 2,82
2,78 2,77 2,7

Food and beverage: Industries in KE release

industrial effluents into local rivers such as
Nairobi River, a water sources for local
communities
Textiles: 5 companies have recently been served
with closure notice in KE after releasing
industrial effluents in industrial area
Chemicals: An estimated 4,000 slum dwellers
have encroached Nairobi River and are in danger
of being exposed to paint effluents released by
paint manufacturers.
Metals: The informal metals sector in Kamkunji
(KE) is exposed to noise & toxic metal pollutants
causing health complications to local welders
Pharmaceuticals: NEMA reported biomedical
waste along various points of Nairobi River,
causing antimicrobial resistance in humans if
consumed by local communities
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OCA consultations & analysis, https://www.businessdailyafrica.com/bd/news/counties/nema-shuts-down-daima-milk-plant-2262434, https://citizentv.co.ke/news/six-arrested-5companies-shut-down-as-nema-cracks-down-on-pollution-of-rivers-243768/,

4. Sector prioritization

The top five sectors scored lowest on
environmental impact, pollution
regulation, and industry intervention
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The top 5 sectors include food & beverages, textile, clothing, leather &
footwear, chemical, basic & fabricated metals, and pharmaceuticals
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Criteria

Sectors and scoring

Pharmaceuticals

Basic and
fabricated
metals

Chemical and its
products

Textile,
clothing,
leather &
footwear

Food and
beverages

0.45
0.75
0.3
0.2
0.32
0.1
0.05
0.1
2.27

0.45
0.39
0.1
0.32
0.46
0.1
0.2
0.15
2.17

0.3
0.39
0.3
0.32
0.32
0.1
0.05
0.1
1.88

0.15
0.15
0.3
0.4
0.46
0.1
0.1
0.1
1.76

0.15
0.15
0.1
0.4
0.34
0.3
0.1
0.2
1.74

Sector

Sector dynamics
Sector characteristics
Resource efficiency
Degree and level of exposure
Pollution impact on human health
Other environmental impact
Pollution regulation
Industry intervention
Total score

Highest potential for SMEP
intervention
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Red, amber, green based on the following ranking: Score < 0.3 = green; 0.3 < Score < 0.6; Score > 0.6
OCA consultations & analysis

4. Sector prioritization

In Uganda, food & beverage, textiles,
and pulp, paper & packaging are the
most polluting sectors
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According to the sector prioritization criteria, the lower a sector scores,
the higher the potential for SMEP intervention
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Food and beverage: River Ayago in Uganda is

Manufacturing sectors, UG
Scores, #
4
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3,12 3

reported to be contaminated by water effluents
from a prominent agri-processor, affecting living
species within surrounding regions
Textiles: Companies operating in textile
processing release azo-dyes, chromium, and
solid waste contaminating water sources within
the Ugandan jurisdiction
Pulp & paper: Prominent manufacturer in Uganda
has historically faced charges from NEMA
regarding pollution of the nearby L. Victoria
Chemicals: Companies producing paint and
batteries release heavy metal via water and land
pathways contaminating water bodies and soil
resources respectively
Motor vehicle: Chromium dyes used in painting;
grease & oil contaminate water bodies causing
death of aquatic life
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OCA consultations & analysis, https://www.watchdoguganda.com/news/20190319/64102/nema-suspends-operations-of-bukona-agro-processors-over-pollution.html,
https://ugandaradionetwork.net/story/jinja-factories-face-closure-over-pollution?districtId=470

4. Sector prioritization

The top five sectors scored lowest on
other environmental impact and
industry intervention
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Top UG sectors: food & beverages; textile, clothing, leather & footwear;
paper & pulp; chemical & chemical products; motor vehicle manufacturing
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Criteria

Sector

Sector dynamics
Sector characteristics
Resource efficiency
Degree and level of exposure
Pollution impact on human health
Other environmental impact
Pollution regulation
Industry intervention
Total score

Sectors and scoring

Motor vehicle
manufacturing
and assembly

Chemicals
and its
products

Pulp, paper, and
packaging

Textile,
clothing,
leather &
footwear

Food and
beverages

0.6
0.75
0.1
0.2
0.46
0.1
0.1
0.15
2.46

0.15
0.57
0.3
0.32
0.46
0.1
0.25
0.15
2.3

0.15
0.39
0.3
0.6
0.46
0.1
0.15
0.15
2.3

0.45
0.15
0.3
0.4
0.46
0.1
0.2
0.1
2.16

0.15
0.15
0.1
0.4
0.46
0.1
0.25
0.15
1.76

Highest potential for SMEP
intervention
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Red, amber, green based on the following ranking: Score < 0.3 = green; 0.3 < Score < 0.6; Score > 0.6
OCA consultations & analysis

4. Sector prioritization

Numerous pollutants are emitted by
industries operating in KE & UG’s
high priority sectors
Size of sector

Sector structure
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Pollutants released
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Food & beverage

Approx. 5,500
companies in KE & UG

Players considered
informal & not registered

Bio waste, effluents,
greenhouse gases

Textile, clothing,
leather & footwear

Approx. 4,000
companies in KE & UG

Informal, employing +30K
semi-skilled labour

Dyes, water effluents,
greenhouse gases

Pulp, paper &
packaging

Approx. 70 companies
in KE & UG

Availability of tech. has
led to informal players

Water effluents, wood
chips, lime, mud

Chemicals & its
products

Approx. 200
companies in KE & UG

Semi-formal due to use of
counterfeit chemicals

Lead & bleaching
agents

Motor vehicle
assembly

Approx. 70 companies
in KE & UG

Formal; manufactures
spare parts

Greenhouse gases &
toxic chemicals

Basic & fabricated
metals

Approx. 480
companies in KE &UG

Highly formal based on
census data

Volatile organic
compounds & dust

Pharmaceuticals

Approx. 75 companies
in KE & UG

Highly regulated;
considered formal

Wastewater effluents
& greenhouse gases

Noted industries
cause health
effects to
humans, and
negatively
impact
biodiversity with
complaints
issued by
residents and
regulatory
bodies such as
NEMA in KE and
UG jurisdictions
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NEMA – National Environmental Management Authority, Kenya National Bureau of Statistics, Census of industrial production & construction report 2018, Uganda Bureau of
Statistics, Annual Business Enquiry 2020
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5. Long list of solutions

57 solutions were identified with the
potential to effectively mitigate the
emission of pollutants
Solutions research data
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Detailed
information
regarding solutions
research included in
the excel file “Long

list & short list of
solutions“ file

Findings from pollutants and solutions long list
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• 27 solutions with highest local impact were selected for
further assessment through the prioritization matrix1
• Market size and trends: Solutions identified have
varying potential market sizes, majority evidenced by
high growth prospects (>5% CAGR)
• Viability of solutions: Identified solutions commercially
viable and past the development stage implemented in
+2 sectors on average
• Access to resources: Technical expertise and capital
are major constraints affecting ability to scale

• Route to market: Investments in distribution networks
& supply chains will be instrumental in each solution’s
success
• Pollution abatement impact: Solutions not only
contribute to pollution abatement, but also generate
employment and income across sectors
• Stakeholder buy-in: Policies supporting pollution
control exist, there is room for additional lobbying by
partners such as SMEP

1 20 of out of the 57 solutions identified lacked sufficient data and traction to meet SMEP intended outcomes and were de-prioritized in the process
OCA consultations & analysis; expert reviews;

5. Long list of solutions

Overview

Network analysis demonstrated
links btw. sectors, pollutants &
solutions; showed common solutions

T
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•

Using the sector-pollutant-solution mapping, a network analysis by SMEP linked pollutants emitted
from across manufacturing sectors to pollutant solutions

•

Water discharges, particulate matter, heavy metals and toxic gases such as sulphur and nitrogen
oxides are most common pollutants cross-cutting multiple sectors
Wastewater treatment technologies (e.g., membrane technology, advanced oxidation and
biological treatment), and waste to value solutions (e.g., anaerobic digesters , black soldier flies,
briquettes and pyrolysis) have the highest pollution abatement impact to deal with heavy metals
and organic waste respectively

Findings

Outputs
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•
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OCA consultations & analysis; OCA, Long list & short list of solutions

5. Long list of solutions

Solutions that mitigate pollutants
emitted across high-impact sectors
should be prioritized for intervention
1
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•

2

•

Food & beverage is the biggest sector in Kenya and Uganda and has huge pollution impact with many
incidences of companies either at risk of closure or being closed
Due to sector’s economic size & pollution impact, solutions prioritized should at least tackle pollutants
from the sector such as toxic gases, water discharges e.g., food bits etc., and plastic packaging waste`

Based on points 1 and 2, some solutions that offer greatest impact opportunity include:

•
•

•
37

Water discharges, particulate matter, heavy metals and toxic gases such as Sulphur and nitrogen
oxides are most common pollutants cross-cutting multiple sectors

Tackling pollutants from the biggest manufacturing sector in Kenya and Uganda, food & beverage,
would offer greatest impact opportunity

•

3

T
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Pollutants that cross-cut sectors will realize greater impact through targeted intervention

Wastewater treatment technologies e.g., membrane technology, advanced oxidation and biological
treatment are common solutions to treat heavy metals in waste-water.
Anaerobic digesters , black soldier flies, briquettes and pyrolysis can be used to manage water
discharges, dust collection systems to manage particulate matter and predictive technology to detect
toxic gases
These solutions can be classified as either change in process or new technologies fall in four out of
the seven buckets i.e., wastewater treatment, production & storage, repurposing organic and nonorganic waste, and pollution monitoring technologies

OCA consultations & analysis; expert reviews
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6. Priority solutions

Solutions were further assessed
against the prioritization framework
to determine their potential impact
Tree map showing scores by solutions
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Top solutions that have most impact and scalability potential

According to the solutions prioritization criteria, the higher a solution scores, the higher the
potential for impact and scalability
OCA consultations & analysis; expert reviews

6. Priority solutions

Membrane technology and anaerobic
digesters have the highest potential
for impact & scalability
Solution
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Dimension
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Solutions and scoring

Wastewater
treatment via
membrane
technology

Market size and trends1
Viability of the solutions
Access to resources
Route to market
Abatement impact
Stakeholder buy-in2
Total score
# of sectors applicable
# of pollutants abated

Highest potential for impact &
scalability

0.45
0.75
0.65
1.05
0.75
0.55
4.20
9
11

Biogas
production
through
anaerobic
digesters

0.45
0.75
0.55
1.05
0.75
0.65
4.20
2
2

Use of black
soldier flies
(BSF)

0.45
0.65
0.65
1.25
0.75
0.25
4.00
2
2

Organic
pyrolysis

Plastic &
rubber
pyrolysis to
produce pyrodiesel

0.60
0.65
0.35
1.10
0.60
0.65
3.95
3
3

0.45
0.55
0.55
1.10
0.75
0.55
3.95
3
3

Lowest potential for impact and
scalability

Red, amber, green based on the following ranking: Score < 0.5 = red; 0.5 < Score < 0.7 = amber; Score > 0.7 =
green
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1) Market size and trends dimension includes current market size and projected growth criteria. Current market size estimated by weighting global market solutions against Kenya’s
and Uganda’s GDP. Anerobic digesters,, BSF and plastic & rubber pyrolysis have relatively small current market size due to size of the global market but projected to grow more
than 5% per year
2) Stakeholder buy-in dimension includes voluntary actions, command & control regulations and market-based instruments. No incentives and bill on solid waste is in bill form to
encourage use of BSF

6. Priority solutions

Membrane tech. treats wastewater
generated from all sectors; other
solutions apply to food & beverage
Solutions

Sector suitability
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1

2

3

4

5

6

7

8

9

10

11

Wastewater treatment
via membrane
technology
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12

Comments

Versatile solution with the ability
to abate multiple pollutants in
wastewater

Biogas production
through anaerobic
digesters

Abates organic waste from food
and beverage manufacturing
processes

Black soldier flies
(BSF)

Primarily applicable to organic
waste materials from food and
beverage and textile operations

Organic pyrolysis

Applicable in abating organic
waste matter from food and
beverage and textiles

Plastic and rubber
pyrolysis

Mitigates plastic/rubber waste
producing pyrolysis oil which
substitutes fossil fuels

To prioritize membrane technology because it treats waste water generated from all sectors, anaerobic digesters
as top solution that abates organic waste from food & beverage sector; and plastic & rubber pyrolysis because
the oil is used to substitute fossil fuels used in most industrial sectors
1.
2.
3.
4.

Food & beverage
Textiles, clothing, leather, & footwear
Chemical & chemical products
Basic & fabricated metals

5.
6.
7.
8.

Cement
Pulp, paper, & packaging
Plastic & rubber
Wood & its products

9.
10.
11.
12.

Construction materials
Electronic & electronic products
Pharmaceuticals
Motor vehicle manufacturing & assembly

6. Priority solutions

Membrane tech. & organic pyrolysis
treat ~3 pollutants; other solutions
treat ~2 pollutants
Pollutants addressed
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Land

Solution

1

2

Air

3

4

5

Water

6

7

8

9
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Comments

Wastewater treatment via
membrane technology

Treatment solution with ability to mitigate,
liquid and solid wastes

Biogas production through
anaerobic digesters

Waste to energy solution that decomposes
organic wastes into biogas

Black soldier flies (BSF)

Decomposes organic wastes to produce
alternative forms of energy and products

Organic pyrolysis

Abates organic waste materials whose
production processes release gas emissions

Plastic and rubber pyrolysis

Specialized solution abating plastic-based
waste material

To prioritize membrane technology because it treats waste water generated from all sectors, anaerobic digesters
as top solution that abates organic waste, and plastic & rubber pyrolysis to tackle plastic & rubber waste. BSF
and fast organic pyrolysis are other top solutions that abate organic waste

42

1.
2.
3.

Heavy metals
Plastics, rubber, and glass
Wood waste

4.
5.
6.

Carbon emissions
Toxic gases (sulphur, nitrogen)
Toxic chemicals

7.
8.
9.

Heavy metals
Organic waste
Chemicals /pharmaceutical ingredients

6. Priority solutions

Three prioritized solutions offer the
greatest impact opportunity for
SMEP intervention
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Summary
• Membrane technology and anaerobic digesters are top two solutions after assessing the solutions against the solution
prioritization framework
• Black soldier flies (BSF) and organic pyrolysis, 3rd and 4th solution respectively, abate organic waste and hence not
prioritized because anaerobic digesters has been selected to abate organic waste
• Plastic & rubber pyrolysis selected because the pyrolysis oil is used to substitute fossil fuels used in running
machines for companies in most manufacturing sectors
• Therefore, solutions prioritized include membrane technology, anaerobic digesters and plastic & rubber pyrolysis
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Solution

Solution description

Shortlisting rationale

Wastewater treatment
via membrane
technology

Use of membranes to filter unwanted
substances from water.

• Treats waste water generated from 9
out of 12 manufacturing sectors
• Scored highly on OCA’s robust
prioritization framework

Biogas production
through anaerobic
digesters

Breaks down organic matter (which
include animal or food waste) to
generate biogas and fertilizer.

• Abates organic waste generated from
food & beverage sector; top
manufacturing sector in KE and UG
• Scored highly on OCA’s robust
prioritization framework

Plastic and rubber
pyrolysis

Thermo-chemical conversion
technologies that breaks down
plastic & rubber into carbon black,
pyrolysis oil and pyrolysis gas

• Innovative technology with the
potential to substitute use of fossil
fuels in heavy manufacturing
industries if scaled appropriately
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6. Priority solutions

Membrane technology is effective to
treat wastewater; require expertise,
capital & market awareness to scale
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Use of membranes to filter unwanted substances from water. Technologies include microfiltration, ultrafiltration,
nanofiltration, forward & reverse osmosis , and can be combined with other technologies to create hybrid membranes
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Dimension
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Justification

Market size
and trends

Rising demand of wastewater treatment across
developing and developed countries has generated
market CAGR of >11% from 2020 - 2027

Solutions
viability

Wastewater treatment solutions offered in KE and UG
include reverse osmosis technology, and can serve
clients not directly connected to local sewer lines

Route to
market

Supply chain linkages offered by international firms
such as Davis and Shirtliff, linking international
suppliers with local distributors in KE and UG markets

Access to
resources

Large membrane technology solutions average USD
200K , with solution providers offering consultancy,
training, installation, & engineering services

Pollution
abatement
impact

Effective solution in eradicating heavy metals,
cyanides, and dyes. Recovered water is not only fit for
industrial processes but also for domestic use

Stakeholder
buy-in

International institutions are promoting use of
membrane technology by offering sustainable water
services e.g. AFD offering EURO 270M in UG market

Barriers to adopting the solution
• High maintenance costs incurred to
service the technology in order to
prevent clogging and fouling of
membrane systems
• Manufacturing companies need to hire
skilled technicians on how to use and
maintain membrane technology
• Limited local-market focused research
exists on the application of membrane
technology despite being a commonly
used wastewater treatment technology
in Kenya and Uganda

Stakeholders
• Solution providers e.g., Aquatreat
Solutions (KE), Sentratek (KE), Davis &
Shirtliff (has presence in Eastern
Africa), Pure Aqua (KE), Nature
Systems (KE & UG) and Veolia
(international company with
presence in E. Africa)

OCA consultations & analysis; MDPI (2020), Membrane technologies in wastewater treatment : A review; Company websites such as Aquatreat Solutions, Sentratek, Davis & Shirtliff,
Pure Aqua, Nature Systems, Veolia

6. Priority solutions

Anaerobic digesters are effective in
tackling organic waste; require high
expertise & capital to scale
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Breaks down organic matter (which include animal or food waste) to generate biogas and fertilizer. Sugar companies and
slaughterhouses are looking to install anaerobic digesters to generate biogas from waste
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Dimension
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Justification

Market size
and trends

Growing focus on circular economy & renewable
energy solutions have generated consistent growth of
~ 8% CAGR in addressable market

Solutions
viability

Small scale anaerobic digesters have been installed in
KE; industrial installations are minimal but could
increase financial returns due to economies of scale

Route to
market

Solution providers have in-house personnel to support
end users and can easily replace existing parts of
digesters

Access to
resources

Large scale anaerobic digesters require significant
capex investments > USD 5M; Funding raised is used
to import parts and fittings

Pollution
abatement
impact

Effectively replaces non-renewable sources of energy
and reduces landfill disposal of organic waste
eliminating toxins such as hydrocarbons

Stakeholder
buy-in

Donor initiatives in place to promote biogas systems;
KE and UG has feed-in-tariff systems for energy
sourced from biogas & KE’s Energy Act (2019)

Barriers to adopting the solution
• Commercial biogas plants are still at
early stages and require high initial
capital costs. Hence, investors are
reluctant to provide financing
• Commercial biogas systems are more
complex than family-sized biogas
systems requiring higher skills and
expertise in conception, design &
management
• Unreliable feedstock supply due to lack
of proper waste collection systems to
ensure consistent supply of waste

Stakeholders
• Solution providers e.g., Tropical
Power (KE), Green Heat International
(UG), Sistema.bio (KE)
• Equipment providers e.g., Clarke
Energy (UK), Albers Alligator
(Netherlands), IET Siemens (KE)
• Financiers e.g., EEP Africa, SNV

OCA consultations & analysis; LTS International Ltd, Biogas for Sustainable Energy Access in Africa; Energies (2018), A review of commercial biogas systems and lessons for Africa;
Company websites such as Tropical Power, Green Heat International, Sistema.bio, Clarke Energy, Albers Alligator, IET Siemens, EEP Africa, SNV,

6. Priority solutions

Plastic & rubber pyrolysis oil used to
replace fossil fuels; its potential is
yet to be fully embraced in KE & UG
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Thermo-chemical conversion technologies that breaks down plastic & rubber into carbon black, pyrolysis oil and
pyrolysis gas. Tyre oil has a high gross calorific value and is considered a replacement of fossil fuels
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Dimension

46

Justification

Market size
and trends

Plastics and rubber to fuel markets CAGR is >5% due to
the growing demand for sustainable clean energy on
account of promoting environmental conservation

Solutions
viability

Moderate traction achieved in the market with solution
providers recycling tyres into fuel over past ~3 years.
Plastic pyrolysis is at the experimentation phase

Route to
market

Industries have expressed willingness to adopt pyrofuels. Solution providers are supplying by-products
e.g., carbon black to local manufacturing firms

Access to
resources

Investments required to implement plastic pyro-fuels
~USD 300K, with local solution providers relying on
financing instruments such as debt and supplier credit

Pollution
abatement
impact

Effectively mitigates plastic landfills and greenhouse
gases emitted from burning waste tyres

Stakeholder
buy-in

Companies e.g., Bamburi Cement and Kapa Oil
Refineries have adopted pyrolysis oil to run their
operations and reduce dependence on fossil fuels

Barriers to adopting the solution
• Pyrolysis is a newer technology in
Kenya and Uganda due to lack of
awareness and high initial capital costs
to buy equipment
• Commercial lenders are reluctant to
provide capital due to high risk
involved and have limited
understanding about these solutions
• Pyrolysis require higher skills and
expertise to absorb moisture from
different types of waste esp. plastics

Stakeholders
• Solution providers e.g., JA Recycling
(KE), Alternative Energy Systems (KE),
Monarch Petrochemical Ltd (KE),Pyrodegrade Energy (KE)
• Equipment providers e.g., Artaxerkes
(France), Beston Group (China)

OCA consultations & analysis; Circular Action Hub, Pyro-degrade Energy –fuel from plastic waste Kenya; Company websites such as JA Recycling, Alternative Energy Systems,
Monarch Petrochemical Ltd, Pyro-degrade, Artaxerkes, Beston Group,,

6. Priority solutions

Interventions addressing barriers to
scaling the three prioritized
solutions offer greatest impact opp.
Challenges anticipated
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Financial
barriers

Technical
barriers
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Mitigation strategies

High upfront & maintenance costs: Solutions
require equipment purchases that are either
considered expensive or need to be imported

Financial assistance via direct deployment of
debt, quasi-debt or equity instruments
facilitating capex and operational investments

Lack of financing: Local financiers hesitate in
offering capital to solution providers due to
limited understanding of business models

Offering investment readiness support assists
businesses in crafting materials which clearly
communicate abatement business models

Limited access to raw materials: Roll-out of
solutions inhibited by inconsistent supply of
organic waste and complimentary equipment

Invest in market assessments which clearly
analyse value chains and identify new supply
chains across different geographical regions

Limited technical expertise: Maintenance of
sophisticated machinery requires technically
savvy personnel not available in the market

Offer technical advisory programs linking
pollution experts to local businesses to help
build capacity in addressing pollutants

Limited market research and market studies
have been conducted on the viability of
solutions and their value chains

Stakeholders to develop market assessment
reports on potential business case to enhance
understanding of solutions

Regulatory barriers identified include lack of favourable government policies, subsidies, and tax breaks. While
mitigation strategies addressing these are critical and would complement SMEP support and encourage
adoption of solutions , they are not considered a top priority for SMEP’s future implementation plans.
OCA consultations & analysis
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Source: Unsplash
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7. Potential interventions

SMEP focused financial & technical
assistance programs can enable
adoption and scaling of solutions
Proposed intervention

A

Technical assistance

•
•

Solution providers
Manufacturers

•
•
•

Solution providers
Manufacturers
Investors

•

Provide catalytic financing to pilot new technologies
(and in new industries), de-risk CAPEX investment,
and expand into new markets and geographies

•

Conduct market assessments to estimate size, identify
actors and so inform business plan development
Provide investment readiness support to enable
investor identification and outreach
Improve market linkages between manufacturers and
solution providers
Provide technical expertise to enhance the
development and tailoring of new products

•
•
•

C

Other enablers
(non-SMEP)

•
•
•
•
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Overview of support
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Financial assistance

B

Target beneficiary

Solution providers
Manufacturers
Regulators
Industry associations

•
•

Support in data collection and monitoring to improve
impact measurement and market awareness
Participate in advocacy efforts to create favorable
policies that will increase uptake of solutions

Adoption of pollution mitigation technologies maybe accelerated
by other non-SMEP specific interventions
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OCA consultations & analysis

7. Potential interventions

Financial assistance required to pilot
solutions, enter new markets, and
invest in R&D and Capex
Financial assistance

A
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Problem

1

Direct capital to solution providers and manufacturers

Lack of investors and lenders with a risk appetite to finance earlier stage technologies and provide growth capital
to small growing businesses makes it difficult for companies to access capital. Specifically:
•
Solution providers yet to demonstrate a proven / strong business case to potential investors1
•
Manufacturers, typically prioritize available finance for working capital needs and expansion, with low-risk
appetite to invest in new technologies

Scope of work

•

Expected
outcomes

•
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•
•
•

Provide concessionary capital to solution providers and manufacturing companies to de-risk pilot projects,
invest in new equipment, support their research and development activities and expand into new markets
This would require SMEP to:
‒ Establish criteria and KPIs against which to assess opportunities for financial support
‒ Build pipeline of solution providers and manufacturing companies
‒ Screen and select companies that meet the defined criteria
‒ Conduct due diligence
‒ Review capital need, use of fund and agree on terms, then disburse
‒ Conduct M&E
Pilot of new solutions with relevant industry players may prove concept, reduce barriers to adoption by
manufacturers and demonstrate to investors commercial and impact opportunity
Growth capital would help solution providers to reach more customers and enter into new geographies
De-risked opportunities may encourage investors to provide companies better financing terms

1. Example solution providers that require capital to invest in new equipment and fund pilot projects include Bug Picture and Biobuu Limited for the Black Soldier Fly technologies, JA
Recycling for pyrolysis and Bioinnovate for the biotreatment technologies

7. Potential interventions

Market assessment conducted to
inform stakeholders about market
potential of prioritized solutions
Technical assistance
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Problem

2

Market assessments to inform solutions provider, manufacturers and investors

Limited, market relevant, information about the potential for solution limits funding into these markets and is a
barrier to these manufacturing companies for taking up these solutions. Specifically,
•
Early-stage companies can refine their strategies and communication on improved market understanding
•
Investors need to understand the market potential and returns to invest in these newer technologies
•
Manufacturers need to know if the solution works and its benefits to their businesses

Scope of work

•

Expected
outcomes

•
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•
•

Develop a market assessment report covering topics such as market size, competitive landscape, business
and financing models, financing landscape, risks and mitigation strategies
This would require SMEP to:
‒ Conduct secondary research to gather insights into the identified technologies
‒ Conduct a mapping of key actors and competitive analysis to identify providers, strengths and risks
‒ Hold consultations with key stakeholders to understand key revenue and cost drivers, benefits, risks and
opportunities
‒ Estimate the size of the market opportunity and financial returns for the selected technologies
‒ Consolidate findings into a market assessment report
Market assessment report will answer key investor questions on market size, competitive landscape, market
opportunity, risks and mitigation strategies
Market assessment report will provide manufacturing companies information on solution, and potential
benefits of investing in the solution increasing their appetite to invest

1. Example solution providers that require capital to invest in new equipment and fund pilot projects include Bug Picture and Biobuu Limited for the Black Soldier Fly technologies, JA
Recycling for pyrolysis and Bioinnovate for the biotreatment technologies

7. Potential interventions

Investment readiness to help
solution providers attract relevant
investors to finance growth
Technical assistance
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Problem

3

Investment readiness to solutions providers

Earlier stage solution providers lack clearly communicated, detailed, long-term strategic plans that enable them
to understand the impact of growth, and so access capital. Specifically,
•
Solution providers lack internal capacity to refine growth strategies, articulate themselves to investors
(through financial models and business plans), and put in place appropriate systems to manage growth
•
Investors lack resources to support non-investment ready companies through a due diligence process

Scope of work

•

Expected
outcomes

•
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•
•

Assist solution providers become investor ready by developing relevant investor materials and putting
appropriate operational, financial and governance systems.
This will require SMEP to:
‒ Select companies that would benefit from the investment readiness program against pre-defined criteria
‒ Conduct a business diagnostic assessment to understand the level of investment readiness
‒ Prepare investor materials and put in place appropriate systems
‒ Conduct 1:1 coaching sessions to guide the companies on how to pitch to potential investors
‒ Provide transaction advisory support through negotiations and deal structuring
Investment readiness program will help solutions providers articulate themselves to potential investors and
increase their likelihood to raise capital from the investors
Investment readiness assessment will help solution providers to identify existing gaps in their operational
and financial systems and make relevant system improvements

1. Example solution providers that require capital to invest in new equipment and fund pilot projects include Bug Picture and Biobuu Limited for the Black Soldier Fly technologies, JA
Recycling for pyrolysis and Bioinnovate for the biotreatment technologies

7. Potential interventions

Tools & methodologies supporting
market linkages will be pivotal in
improving adoption of solutions
Technical assistance
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Expected
outcomes
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Market linkages between solution providers and manufacturers

Solution providers currently operating in local KE and UG markets lack deep links into manufacturing companies
that can serve as potential customers for the prioritized solutions, and so inhibit their ability to scale
• Lack of strong market linkages between manufacturers and solution providers limits awareness of solutions
and inhibits the development of mutually beneficial commercial business transactions, leading to lower
adoption of solutions by manufacturing companies
•
•

Catalyze solution provider-manufacturer relationships through business-to-business marketing events
This will require SMEP to:
‒ Identify and engage relevant manufacturers as solution seekers
‒ Map and engage corresponding solution providers
‒ Provide technical advisory and coaching sessions to both manufacturing companies and solution
providers
‒ Hold match –making events for solution providers and manufacturing companies
‒ Conduct impact assessments measuring effectiveness of pilot match-making programs, supporting the
development of awareness and communication of success story case studies to industry

•
•
•
•

Development of tools and methodologies to help steer the execution of market linkages
Increasing interest and awareness among manufacturing companies with regards to solution adoption
Adoption of prioritized solutions by manufacturing companies
Adoption of environmentally sustainable manufacturing processes

Scope of work

Problem

4
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Information gathered from consultations with various solution providers and other ecosystem players on challenges in adopting pollution mitigation solutions

7. Potential interventions

Technical expertise required to
tailor solutions to specific needs and
test commercial viability of solutions
Technical assistance
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Problem

5

Technical expert advisory to solution providers and manufacturing companies

Solution providers lack the technical expertise to commercialize the technology at scale and tailor it to differing
customer needs in different sectors, limiting viability of products and uptake across multiple sectors
•
Manufacturers require easy and efficient solution integration into existing processes
•
Solution providers require additional technical expertise to tailor solutions to specific industries, and scale
their technologies and production processes for growth

Scope of work

•

Expected
outcomes

•
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•
•

Hold a skills-based program that involve technical and / or sectors experts dedicating their time on product
design and integration, to support the refinement and testing of the solutions
This will require SMEP to:
‒ Hold consultations with select solution providers to identify technical expertise they need
‒ Identify suitable experts that could help the companies meet the technical needs of these companies
‒ Align on the scope of work with the technical experts based on technical experts
‒ Work with the companies to onboard the selected experts and align on areas of technical support
‒ Conduct M&E on the technical support
Technical expert advisory would reduce manufacturing companies’ switching costs due to easy and efficient
integration of the technologies into their existing systems
Technical expert advisory would lead to creation of commercially viable and industry-specific solutions

Information gathered from consultations with various solution providers and other ecosystem players on challenges in adopting pollution mitigation solutions

7. Potential interventions

Other enablers would complement
SMEP support and encourage the
adoption of solutions
Other enablers (non-SMEP)
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Potential
engagement areas

Problem

1

Limited transparency on pollution generators and scale
makes it difficult to develop suitable pollution mitigation
solutions. Specifically,
•
Solution providers are not able to articulate the
value proposition to manufacturers
•
Manufacturers fail to invest in these solutions
•
•

Expected
outcomes

•
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Data collection and monitoring

•

2
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Advocacy and training

Weak regulatory and institutional framework creates
unfavorable environment to invest in these solutions.
Specifically;
•
Long licensing period (~2 years) to get approval of
technologies and limited awareness
•
Standards on technologies are non-existent leading
to poor quality of the end products

Encourage (SMEP engaged) manufacturers to
commit on reporting pollution metrics and meeting
certain standards
Encourage associations to report findings from data
shared and provide example technologies that can
be adopted to minimize pollution

•

Solution providers would be able to build a business
case to manufacturing companies
Manufacturing companies would see importance of
these solutions and understand how they could
benefit them

•

•

•

Engage with associations to hold forums that bring
together regulators, solution providers and
manufacturers together to discuss and resolve
challenges to adopting solutions, develop
standards and policy framework
Involve association representatives in trainings on
technologies to build awareness
Advocacy and training would lead to creation and
implementation of standards to ensure quality of
products and favorable policies to encourage
adoption
Advocacy would lead to more awareness of these
solutions

Information gathered from consultations with various solution providers and other ecosystem players on challenges in adopting pollution mitigation solutions

7. Potential interventions

A contracted expert drafted scopes
of work for prioritized solutions
which were aligned with SMEP
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Open Capital contracted a pollution & sustainability expert who reviewed the excel-based long list & short list of
solutions, and drafted scopes of work outlining outcomes, milestones, and other measurable indicators to guide
the implementation process
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Proposed scopes of work

Investment
readiness

• Assist solution providers develop
investor materials and provide a
business case for the proposed
solution to investors

Market
assessment

• Develop a market assessment
report covering topics such as
market size, competitive
landscape, risks and mitigation
strategies for prioritized solutions

Market
linkages
56

• Link solution providers to
manufacturing companies
through capacity building and
technical advisory support

Results

Scopes of work were selected by engaging SMEP in
prioritizing workstreams that are in line with its
objectives and regarded as high impact within the
local market

Information gathered from consultations with various solution providers and other ecosystem players on challenges in adopting pollution mitigation solutions
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Source: Unsplash
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8. Appendix

Black soldier flies viable for organic
waste; lacks market awareness and
adequate financier backing
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Black soldier fly larvae feed on food waste from food processing companies which are processed into organic fertilizer and
Insect Derived Protein (IDP) feed which is sold to chicken and fish farmers as animal feed
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Dimension

Market size
and trends

Increase in demand within food & beverage industries
such as meat processing and aquaculture has led to an
expected CAGR of >30% until 2030

Solutions
viability

Black soldier fly business models are relatively new in
KE and UG markets, requiring start-up capital of > USD
1M, breaking down urban waste to produce fertilizer

Route to
market

Access to
resources

Pollution
abatement
impact
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Justification

Stakeholder
buy-in

BSFs are organic in nature providing insatiable supply
chains with local farmers seeing immense value in
decomposing organic farm waste to animal feeds
Insect farming is common across KE and UG
complemented by the availability of technical
expertise. Pre-seed investment rounds have averaged
USD 200K
Effective in mitigating organic pollutants such as
micro-organisms and bacteria, together with
hydrocarbons, phosphorous and nitrogen pollutants

The International Centre of Insect Physiology & Ecology
– ICIPE (KE) and Makerere University (UG) have
supported research efforts on the use of BSFs

Barriers to adopting the solution:
• Commercial lenders are reluctant to
provide capital to solution providers
due to lack of information on
business case for black soldier flies
• Lack of market awareness of insectbased protein by manufacturing
companies and other end users
• High upfront capital costs for
purchase of production lines
• Limited technical expertise with
solution providers needing ways to
improve conversion rates of waste to
insect-based protein
Stakeholders:
• Solution providers e.g., EcoDudu
(UG), The Bug Picture (KE),
InsectiPro (KE), Biobuu Limited (KE)
• Financiers e.g., GreenTec Capital
Partners, Food Africa Accelerator

OCA consultations & analysis; Company websites such as EcoDudu, The Bug Picture, InsectiPro, Biobuu Limited, GreenTec Capital Partners, Food Africa Accelerator

8. Appendix

Bioethanol and biodiesel offers clean
energy sources effectively mitigating
air pollution
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Burns organic waste to produce bioethanol which is cleaner form of energy produced from organic sources of matter such
as sugarcane
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Dimension
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Justification

Market size
and trends

Governments have increasingly mandated the use of
bioethanol and biodiesel fuels, leading to an expected
market CAGR > 5% from 2020 - 2030

Solutions
viability

Small scale biodiesel and bioethanol producers have
dominated the market with few large-scale players
such as Mumias (KE) and Kakira (UG)

Route to
market

Raw materials easily sourced from sugarcane, cotton,
and seed companies. Solution serves a wide variety of
consumer groups due to its affordability

Access to
resources

Ease of access of raw materials (vegetable matter,
cotton, and seeds). However, there is limited traction of
capital deployment funding biofuel solutions locally

Pollution
abatement
impact

Replaced the use of non-renewable sources of energy
such as diesel and coal. Additionally, the solution has
generated income, and propelled agricultural activities

Stakeholder
buy-in

Biofuels are part of national biofuels strategies and can
be tested for quality against national laws such as the
Biofuels Act (2018) in UG

Solution adoption challenges:
• Commercial lenders are reluctant to
offer capital to solution providers due
to high risk involved from limited
understanding of solution
• Pyrolysis requires high expertise to
facilitate moisture absorption from
different types of wastes
• Lack of local policies encouraging
adoption of pyrolysis
• Long licensing period, approximately ~2
years to receive licensing from relevant
regulatory bodies e.g., NEMA

• Solution providers: Mumias Sugar
(KE), Kakira Sugar (UG), Nilger
Ventures (KE), Koko Networks (KE)
• Financiers: Chandaria Capital,
Good Energies, Treehouse
Investments

OCA consultations & analysis; LTS International Ltd, Biogas for Sustainable Energy Access in Africa; Company websites such as Mumias Sugar, Kakira Sugar, Nilger Ventures, Koko
Networks, Chandaria Capital , Good Energies, Treehouse Investments

