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for Africa’s Bioeconomy

        Uganda

I n the last two decades, Uganda has fashioned a robust and forward-looking trajectory to capitalize on the 
potential of a bioeconomy. It has taken clear steps toward developing a bioeconomy, including drafting a 
comprehensive bioeconomy strategy. Biomass is used in all sectors of its economy; nearly all rural households 

and about 98 percent of urban households use biomass energy for cooking. Agriculture, forestry and fisheries 
are the core sectors of Uganda’s economy, employing 64.3 percent of the working population in 2018/2019 and 
contributing 21.9 percent of GDP. Uganda is also one of the most successful countries on the continent in terms of 
establishing a thriving livestock sector, as identified in the Malabo Montpellier Panel’s report, Meat, milk and more: 
Policy innovations to shepherd inclusive and sustainable livestock systems in Africa.1 Livestock contributes about 17 
percent to the country’s agricultural GDP and 4.3 percent to overall GDP.
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the region and on the continent. Funding from the 
government and international donors underpinned 
steadily increasing agricultural R&D spending to a 
level that was three times higher in 2014 than it was 
in 2000.2 NARO has invested its funds in building 
a robust physical infrastructure base and in the 
development of highly skilled human resources, the 
combination of which has resulted in the emergence 
of a vast range of new production technologies, 
improved crop varieties, and products identifi ed for 
patents, licenses, and commercialization. During the 
period of the last strategic plan covering 2008/2009 
to 2017/2018, research at NARO produced 801 
technologies and innovations.3

The next 10-year strategic plan for the 2018/19 – 
2027/28 period is entitled Market Oriented Research 
Spurring Agro-Industrialization. This plan builds on 
previous achievements and strives to advance the 
innovation system beyond research that is driven 
more by scientifi c curiosity and opportunities for 
publication, to one that responds to farmers’ needs 
and demands. NARO also created an intellectual 
property (IP) offi ce and a Technology Innovation 
Support Centre in 2017 to boost the research impact 
of internally generated IP. The IP offi ce is responsible 
for identifying, protecting, and commercializing the 
IP that is developed by the institution and is tasked 
with seeking out any potential duplication of research 
efforts. It also oversees the licensing, royalties, and 
product development of innovations.4 As an incentive 
to develop more unique and patentable outputs, 
NARO has also introduced a reward and promotion 
mechanism based on IP.5

Multi-stakeholder collaboration to produce    
bioproducts

NARO works with universities, the private sector, 
development partners, and civil society organizations 
to scale up the adoption of its research outputs. 
For example, it works with East African Breweries to 
facilitate the use of cassava in beer production, as a 
part of the company’s commitment to sourcing all its 
inputs locally, which boosts local production capacity, 
supports import substitution, and creates jobs. NARO 
has also partnered with Kamtech Logistics Uganda 
Limited to produce ethanol from dried cassava, and 
it has worked with Serere Sorghum Producers and 
Processors Association (in collaboration with an NGO) 
to increase the utilization and commercialization of 
sorghum in products such as bread, cakes, and fl our.6

In 2016, NARO and Makerere University hosted the 
fi rst Joint Agricultural Dissemination conference to 
foster collaboration between the two institutions on 
innovations for agro-industrialization and to create an 
opportunity for participants to showcase advances

Despite climate impacts, Uganda’s geography, 
soil, diverse agroecological zones, and rich 
biodiversity give it a comparative advantage in the 
production of biomass, which is a key input into a 
thriving bioeconomy. Over the last two decades, 
the government has introduced a collection of 
laws, policies, and action plans that characterize 
the bioeconomy as an integral part of national 
development. Uganda is a signatory to relevant 
international conventions, including the Convention 
on Biological Diversity, which also has a bearing 
on bioeconomy development. These interventions 
have not only addressed the production of biomass, 
they have also focused on research and innovation 
and on the conversion and commercialization of 
bioproducts. Combined with a well-developed 
policy and legislative framework for environmental 
protection and natural resource management, 
the country has the potential to be a beacon for 
bioeconomy development in the region. This study 
reviews the policy and institutional innovations 
and actions taken by state and non-state actors in 
maximizing the bioeconomy potential.

INSTITUTIONAL INNOVATIONS 

The development of a bioeconomy in Uganda is 
anchored in the growth of its agricultural (including 
livestock, fi sheries and forestry), energy, and health 
sectors. This growth, in turn, is underpinned by an 
emphasis on research, science, and technology. 
Uganda’s Vision 2040 is fi rmly grounded in the 
deployment of science, technology, engineering 
and innovation (STEI), with the goal of creating a 
competitive upper-middle-income country. 

Investing in agricultural R&D: The National 
Agricultural Research Organization

Uganda benefi ts from well-developed research in 
agricultural science that is promoted by good quality 
institutions. The key institution leading agricultural 
research in Uganda is the National Agriculture 
Research Organization (NARO). Established in 1992 
to respond to growing food insecurity and poverty, 
NARO was adopted into the Ministry of Agriculture, 
Animal Industry and Fisheries (MAAIF) in 2005,† with 
the mandate to coordinate and oversee all aspects 
of publicly funded agricultural research in Uganda, 
including research on crops, livestock, fi sheries, 
forestry, agro-machinery, natural resources, and 
socioeconomics. 

With growing national and international fi nancial 
support, Uganda’s NARO has become one of the most 
prominent institutions in agricultural research across 

† NARO’s establishment was initially enshrined in the National 
Agricultural Research Organisation Act 1992, which was sub-
sequently replaced by the National Agricultural Research Act 
2005 when the organization was adopted by MAAIF.
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in research and innovation that can contribute to the 
development and transformation of the agricultural 
sector. 
Ministry of Science, Technology and Innovation, 
Offi ce of the President 

The establishment of the Ministry of Science, 
Technology and Innovation (MOSTI) is rooted in the 
Government of Uganda’s recognition that science, 
technology, and innovation (STI) are the drivers 
of socioeconomic growth and transformation. 
Established in 2016, MOSTI provides leadership, an 
enabling environment, and resources for scientifi c 
research and knowledge-based development for 
industrialization, competitiveness, and employment 
creation leading to a sustainable economy. In doing 
so, the Ministry is expected to take the lead on 
developing a national system of innovation (NSI) 
and on strengthening the intersectoral linkages with 
other science, research, and innovation stakeholders 
at national agencies, universities, and in the private 
sector. There are currently three directorates under 
MOSTI: the directorate of science, technology, and 
innovation regulation; the directorate of science, 
research, and innovation; and the directorate of 
“technopreneurship”.7,‡ Two affi liated statutory 
agencies also report to MOSTI; they are the Uganda 
National Council for Science and Technology 
(UNCST) and the Uganda Industrial Research Institute 
(UIRI). UNCST, instituted by the Uganda National 
Council for Science and Technology Act 1990, 
oversees national research and innovation, while UIRI, 
instituted by the Uganda Industrial Research Institute 
Act 2006, primarily seeks to scale and commercialize 
innovations (see below). MOSTI provides overall 
coordination, although at the time of writing it was 
undergoing a transition to the Offi ce of President.8

Jointly, MOSTI, UNCST, and UIRI are responsible 
for overseeing and developing policy and legal 
frameworks in the bioeconomy space. The transfer of 
the functions of MOSTI to the Offi ce of the President 
will create synergies and will harmonize interventions 
on science, research, technology, and innovation 
across government institutions and will thus avoid 
duplication of resources.

Building a leading science, technology, and 
innovation environment

The UNCST was established in 1990 as a semi-
autonomous government agency with responsibility 
for advising, developing, and implementing policies 
and strategies for integrating science, technology, 
and research development into national development 
policies. Its role was to advise the Government of 
Uganda on policy matters related to the promotion 

‡ At the time of writing this report in April 2022, ministries 
and directorates, including within MOSTI, were undergoing 
restructuring.

of science and technology and to coordinate and 
guide national research and development. Some of 
these roles were subsequently assigned to MOSTI. 
Nevertheless, in this role, UNCST led on policy design 
and advice and managed funding allocations.9 In 2002, 
UNCST took the lead in formulating what became 
the National Biotechnology and Biosafety Policy 
2008. Working with support from the United Nations 
Environment Programme’s Global Environment 
Facility (UNEP-GEF) and fi nancially supported by the 
Government of Uganda and multilateral and bilateral 
donor agencies, UNCST implemented a hands-
on integrated program to establish the status and 
potential for biotechnology applications in Uganda. 
This process and the resulting policy have propelled 
Uganda to the forefront of being a regional hub for 
agricultural biotechnology innovations.10 UNCST also 
formed a strong science-driven approach which is 
now being introduced into MOSTI.11 This success also 
set the stage for UNCST’s leadership of the National 
Science, Technology and Innovation Policy 2009, 
which sets the legal and regulatory framework for R&D 
activities in traditional, conventional, and emerging 
technologies, including indigenous knowledge, 
biotechnology, nanotechnology, information and 
communications technology, and microelectronics. 

More recently, UNCST has funded research projects 
on sericulture development in Uganda. The 
production of silk is a nascent industry in the country, 
but it has the potential to generate signifi cant 
employment in all its aspects, including mulberry 
cultivation, leaf harvesting, silkworm rearing, reeling, 
twisting, weaving, printing, dyeing, fi nishing, and silk 
waste processing. By 2020, mulberry plantations had 
been established on 601 acres (243 hectares) across 
15 localities, with more farmers identifi ed for support 
in additional locations; state-of-the-art silk yarn 
processing equipment had been procured for two silk-
processing factories located in Sheema and Mukono 
and the project was employing 450 casual laborers 
and 63 full-time professional and administrative 
staff, expected to rise to 2,000 employees once the 
processing begins. Moreover, the project is expected 
to scale to 50,000 acres (20,234 hectares) under 
mulberry plantations, generating 150,000 jobs and 
producing a minimum of 2,200 metric tons (mt) of silk 
yarn annually; this will bring a minimum of US$100 
million into the economy annually.12

Open Forum on Agricultural Biotechnology in Africa 

UNCST facilitates engagements among key 
stakeholders and policymakers on agricultural 
biotechnology—specifi cally on genetically modifi ed 
crops—through the Open Forum on Agricultural 
Biotechnology in Africa (OFAB).13 OFAB is a pan-
African networking platform that aims to enhance 
knowledge-sharing and awareness of agricultural 

UGANDA
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biotechnology; its goal is to raise understanding and 
appreciation of the technology and contribute to the 
building of an enabling environment for informed 
decision-making. It supports the development of a 
bioeconomy by facilitating conversations between 
key policymakers and the public on the safety and 
benefi ts of modern biotechnology. OFAB works in 
collaboration with partners in Ghana, Burkina Faso, 
Nigeria, Ethiopia, Kenya, Tanzania, and Zimbabwe. 

UNCST was also the leading partner for the fi rst two 
phases of the East African Regional Programme 
and the Research Network for Biotechnology, 
Biosafety and Biotechnology Policy Development 
(BIO-EARN) from 1999 to 2005. The program was 
designed with the aim of advancing East Africa’s 
use of biotechnology in agriculture, industry, 
and environmental management. It focused on 
building the human and infrastructure capacity 
to use advanced agricultural, environmental, and 
industrial biotechnology and on developing skills for 
formulating biopolicy and biosafety regulations. The 
program acted as a platform for collaboration among 
35 institutions—including government, academia, 
private sector, and civil society—and over 100 scientists 
from Ethiopia, Kenya, Uganda, and Tanzania. With 
funding from the Swedish International Development 
Cooperation Agency (Sida), BIO-EARN successfully 
developed improved varieties of sorghum, cassava, 
and sweet potatoes, as well as new bioprocesses 
for wastewater treatment and energy production. In 
addition, more than 30 PhD students were provided 
with the opportunity to complete their program 
between African and Swedish research institutions. 
These students went on to champion biosciences by 
training the next generation of PhD and MSc students 
and by engaging in, and supporting, the development 
of biotechnology policy. In 2010, BIO-EARN evolved 
into BioInnovate Africa, which is currently based 
at the International Centre of Insect Physiology 
and Ecology in Nairobi, Kenya.14 The change also 
refl ected a reorientation from capacity-building to 
product development and commercialization. 

Commercializing bio-innovations: UIRI

UIRI was established in 2002 as a competence and 
capability center to champion innovations, translate 
applied research results into practical applications 
that would lead to high quality and effi cient industrial 
products and processes, and create highly skilled 
human resources. UIRI is composed of directorates 
that are tasked with the development of products, 
systems, and innovative technology. It also provides 
business consulting and advisory services which 
include guidance on enterprise start-up, business 
documentation, equipment sourcing, production, 
business management, ICT, and marketing. The 

institute also provides networking platforms for 
entrepreneurs through exhibitions, trade fairs, 
workshops, and seminars. UIRI also leads on 
collaborations with international counterparts on 
technology transfer and capacity enhancement 
projects in a broad range of sectors, including 
agriculture. It hosts several pilot plants, a technology 
development center, and a business incubation 
program, which oversee technology transfer and 
adaptation processes and challenges.15

Investing in research, science, and innovation

Over the last two decades, the Government of Uganda 
has implemented a variety of grant mechanisms 
to support science and innovation, including The 
Millennium Science Initiative (2007–2013), the 
National Science and Technology Innovation Plan 
2012/2013–2017/2018, and the Presidential Initiative 
on Science and Technology (2010–2020) at Makerere 
University. By one evaluation, these initiatives have 
been credited with fueling a 1,200 percent growth 
in the number of scientifi c publications from Uganda 
between 1990 and 2010.16 The fi ndings from this 
vast wealth of research, however, have rarely been 
converted into commercial products that could 
provide a return on investments and contribute to 
economic growth. MOSTI therefore created the 
National Research and Innovation Program in 2019, 
to facilitate a continuous pipeline of high-potential 
and groundbreaking research and innovations 
that can be commercialized and scaled to drive 
Uganda’s development agenda. A corresponding 
fund was created in 2021 to support innovations 
in biotechnology, biopharmaceuticals, and life 
sciences (biomedical engineering, bioinformatics, 
biomaterials, and synthetic biology). The National 
Research and Innovation Fund, draws from the 
Ministry of Science Innovation Fund, which was set 
up to encourage youth creativity, to enable ideas to 
be transformed into innovations or inventions and 
ultimately into viable companies, and to respond 
to the needs of fi nancing innovation. In addition 
to public sector sources, the program also derives 
funding from development partners, endowment 
funds, venture capital funds, and contributions from 
a share of the profi ts of commercialized national 
innovations.17 The program has already supported 
the translation of a number of R&D outputs into 
commercial products, services, and processes. These 
include fully biodegradable sanitary pads made 
from papyrus reeds; biochemicals and microbes 
to kill mosquito larvae and prevent malaria; baby 
foods to fi ght child malnutrition; wines, juices, and 
sanitizers from banana and banana by-products; and 
high quality cassava fl our for the confectionary and 
beverages industries.18,19

UGANDA
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Centers of excellence at higher education 
institutions: Makerere University, PHARMBIOTRAC 
and Pharm-Biotec 

Uganda’s Makerere University plays a central role in 
advancing the country’s bioeconomy. It contributes 
to agricultural R&D and innovation, both through its 
teaching programs and by providing fi eld research 
capacity. The university hosts one of four centers of 
excellence, the Makerere University Regional Centre 
for Crop Improvement, which is supported by the 
African Higher Education Centers of Excellence 
Project launched by the World Bank. The university 
has also benefi ted from the BIO-EARN program 
which contributed substantially to the improvement 
of research infrastructure and equipment across 
departments, including the Institute of Environment 
and Natural Resources, and Med Biotech Laboratories. 
With funds from BIO-EARN, the Faculty of Agriculture 
was able to invest in a state-of-the-heart tissue culture 
facility. These improvements have boosted the 
university’s teaching and research programs, which 
now have a stronger position when competing for 
international grants. 

At Mbarara University of Science and Technology, 
the Pharm-Biotechnology and Traditional Medicine 
Centre (PHARMBIOTRAC) provides a regional 
platform for innovative drug development, including 
exploring the use of traditional medicines. Launched 
in 2017, the Centre was subsequently recognized 
as one of the World Bank-funded African Higher 
Education Centers of Excellence (ACE II) and is one 
of 24 such centers of excellence in eastern and 
southern Africa. PHARMBIOTRAC aims to build 
a critical mass of specialized and skilled human 
resources in Uganda and across East Africa to 
advance the domestication and sustainable use of 
traditional medicines and biopharmaceuticals for 
socioeconomic development. Toward this goal, 
PHARMBIOTRAC introduced master’s and PhD 
graduate training programs to enable research and to 
create capacity for the commercialization of products 
in biotechnology and traditional medicine. In order 
to support the production of high-value science-
driven traditional medicines and biopharmaceutical 
products for uptake by pharmaceutical and herbal 
medicine industries in the region, graduates 
will be trained in the systematic identifi cation, 
documentation, mapping, conservation, harvesting, 
extraction, isolation, characterization, structural 
elucidation, and modifi cation of active molecules 
from plants and other life forms.20 It also offers 
research grants to strengthen capacity for applied 
research in collaborations with the private sector 
and community-based organizations with a view to 
developing tangible products, prototypes, protocols, 
monographs, and scientifi c publications. Since 2020, 
PHARMBIOTRAC has also hosted the Regional 

Incubation Centre, which is focused on traditional 
medicines and biopharmaceuticals. Working in 
partnership with the Consortium for Affordable 
Medical Technologies (CAMTech) Uganda, the 
incubator supports innovators who are seeking to 
conceptualize, develop, test, and commercialize their 
ideas on traditional and herbal medicines, natural 
cosmetics, and natural (herbal) health drinks.21

Despite its short history, PHARMBIOTRAC has already 
led the design and production of hand sanitizers in 
response to the COVID-19 pandemic. It successfully 
fast-tracked the process, completing an in-depth 
review of existing literature, trial formulations, critical 
quality control measures, company formalization, 
and production, such that quality hand sanitizers 
authorized by the Uganda National Bureau of 
Standards were being sold in supermarkets and 
pharmacies in Mbarara town in only two weeks and at 
much lower prices than their counterparts.22

Incubators for agricultural bioeconomy: The Food 
Technology and Business Incubation Centre 

Makerere University also hosts the Food Technology 
and Business Incubation Centre (FTBIC) at the School 
of Food Technology, Nutrition and Bioengineering, 
which is dedicated to agro-processing. Initiated 
with funding from the Rockefeller Foundation 
and supported by the Norwegian and Malaysian 
governments, its early successes impressed the 
President of Uganda, who then pledged additional 
funding through the Presidential Initiative on 
Value Addition. Between 2009 and 2020, FTBIC 
received UGX 5 billion (US$1.4 million) per year. The 
additional funding was used to expand a fruit and 
vegetable processing pilot plant into a larger space 
that processed new lines that included meat, fruit, 
dairy, and cereals; funding was also used to acquire 
a mobile processor. In addition to R&D services, 
FTBIC also offers practical training for students 
and for owners of micro, small, and medium-sized 
enterprises (MSMEs); it incubates agro-enterprises, 
which then have access to processing facilities and 
technical support to help boost their capacity in 
production, marketing, and business management. 
At any one time, 20 to 30 fi rms are hosted in the 
incubator and are thus benefi ting from on-going 
support to commercialize their improved products. 
Firms typically stay at the incubator for two to three 
years on a cost-sharing basis. By 2022, FTBIC had 
generated more than 70 products and technologies 
with potential for commercialization, supported 
over 100 agro-processing enterprises (in-house and 
virtual), and trained over 2,000 MSME owners across 
the country who were mainly youth and women.23,24

The current model of FTBIC is not self-suffi cient; 
however, it has demonstrated a need for more food- 
and agriculture-based incubators in Uganda, with 
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emphasis on those that can rapidly commercialize 
products and scale up operations. Indeed, incubators 
at both UIRI and at Makerere University are severely 
oversubscribed and were only able to accept about 
7 percent of applicants over the 2015 to 2020 period. 
Firms also remain for longer at the incubators because 
there is a dearth of next-stage support systems and 
because the costs and diffi culties of doing business 
in Uganda can be unacceptably large compared to 
other countries in the region.25

National Environment Management Authority 

The National Environment Management Authority 
(NEMA) is a semi-autonomous organization formed 
under the National Environment Act (2019). It is the 
principal environmental management agency in 
Uganda, responsible for coordinating, monitoring, 
regulating, and supervising activities related to 
the environment. NEMA also proposes strategies 
and policies to the government through the 
Ministry of Water and Environment. The Act makes 
key bioeconomy-related provisions, including 
management of the conservation of biological 
resources and biodiversity, oversight of biodiversity 
offsets (for example, the negative effects to 
biodiversity as a result of development activities), 
oversight and protection of the biological diversity 
of ecosystems, maintenance of ecosystem services, 
and the sustainable management of, and access to, 
genetic resources. Among other activities, NEMA 
works with partners and government councils to 
enforce good practices of biowaste management, 
collection of solid wastes, control of greenhouse 
emissions through environmental regulations, and 
biotechnology and biosafety issues. NEMA also 
conducts research and data analysis and advises 
the Ministry of Water and Environment as part of the 
national greenhouse gas inventory. It is therefore 
central to the promotion and development of a 
bioeconomy.

POLICY INNOVATIONS

Uganda’s recent policy updates have set the stage 
for a comprehensive bioeconomy approach. The 
country has focused its bioeconomy development 
on the energy and agricultural sectors, which are 
underpinned by environmental and sustainability 
conditions. In addition, in 2020, a comprehensive 
policy was drafted by MOSTI. 

Bioeconomy has been placed at the center of 
the Uganda Vision 2040, which envisages that 
biosciences will play a key role in health, agriculture, 
energy, and pharmaceuticals with the direct support 
of the government. Although it does not explicitly 
mention bioeconomy, key elements of Vision 

2040 refl ect the government’s ambition to harness 
the potential of a bioeconomy by developing 
biotechnology industries, industrializing agriculture, 
and increasing the deployment of renewable 
forms of energy including wind, solar, and biogas. 
Uganda’s Third National Development Plan (NDP III) 
2020/21–2024/25 further expands on Vision 2040, 
with sector-specifi c targets for energy, agriculture, 
and the environment. Recognizing the potential 
that cuts across the agricultural and energy sectors, 
NDP III also proposes greater use of new renewable 
energy solutions such as solar water heating, solar 
drying, solar cookers, wind water pumping solutions, 
and solar water pumping solutions. Development in 
these areas can further accelerate the development 
of Uganda’s bioeconomy.

Uganda Green Growth Development Strategy 

Green economy development strategies and the 
transition from conventional economic development 
models to a green economy have become necessary 
due to the negative impact of conventional economic 
development models on the environment, locally 
and globally. Green growth presents an opportunity 
to develop a thriving bioeconomy on the basis of 
resource effi ciency, equity and social inclusiveness, 
low emissions, and sustainable economic growth. 
The Uganda Green Growth Development Strategy 
(UGGDS) 2017/18–2029/30 was developed to 
accelerate the implementation of the Sustainable 
Development Goals (SDGs), the Uganda Vision 
2040, and the Second National Development Plan 
(NDP II). The UGGDS was therefore developed 
to operationalize the broad green growth tenets 
highlighted in the 2030 Agenda, the Uganda Vision 
2040, and in NDP II to support the country’s transition 
to middle-income status on a sustainable pathway. 
The general objective of the UGGDS is to provide 
guidance on priorities, strategies, and governance 
frameworks for implementing the green growth 
principles within Uganda’s existing framework 
for sustainable development. It focuses on fi ve 
core investment areas: agriculture, natural capital 
management, green cities, transport, and energy, 
each of which reinforces its capacity to support 
the development of a thriving bioeconomy. The 
development of a bio-based economy is directly 
supported by an emphasis on the use of innovative 
technologies in agro- and food processing, by the 
adoption of agroforestry and afforestation under 
sustainable forestry and natural capital management, 
by expanding the use of biomass for electricity, 
and by the incorporation of improved technology 
for greater effi ciency in the use of biomass for 
domestic and industrial uses. Estimates indicate that 
full implementation of the UGGDS interventions (a 
green growth scenario) will enhance national GDP by 
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10 percent more than the business-as-usual target, 
deliver an additional four million green jobs and 
reduce greenhouse gas emissions by 28 percent 
relative to the conventional growth pathway.26

The UGGDS also seeks to build further synergies 
to accelerate growth prospects and minimize 
ineffi ciencies associated with a duplication of efforts; 
access unutilized capacity and willingness to learn; 
and improve effi ciency of performance. In order 
to achieve the greatest impact, it has adopted the 
multisectoral governance arrangements proposed 
in NDP II. These governance arrangements consist 
of the National Planning Authority; the Ministry of 
Finance Planning and Economic Development; 
all sectoral ministries, departments, and agencies; 
and representations from civil society, the private 
sector, district local governments, and relevant urban 
authorities.27

National energy policies 

Over the last two decades, energy policies have 
evolved to have more space for, and expend greater 
effort on, increasing the share of renewable energy. 
The Energy Policy 2002 was developed to guide 
the energy sector in an environmentally sustainable 
manner. The Renewable Energy Policy for Uganda 
(2007–2017) is essentially an offshoot of the Energy 
Policy 2002. The overall goal of this policy was to 
increase the use of modern renewable energy from 
4 to 61 percent of total energy consumption by 2017. 
It was committed to developing the use of “modern” 
renewable energy resources in Uganda into a 
substantial part of the nation’s energy consumption. 
The Renewable Energy Policy provided a legal and 
institutional oversight of the renewable energy 
sector, including the addition of a renewable energy 
department within the Ministry of Energy and Mineral 
Development (MEMD). The policy also sought to 
improve the enabling environment to facilitate 
investments in renewable energy technologies; it 
provided a legal basis, a fi scal policy framework, and 
a context for international cooperation for technology 
transfer. 

The Renewable Energy Policy was followed by the 
introduction in 2014 of the Biomass Energy Strategy 
(BEST) Uganda, which was designed to propose 
approaches to managing the country’s biomass 
energy sector. Biomass provides more than 90 
percent of nationally consumed energy, with the rest 
split between electrical generation (mostly hydro) and 
imported fuel used for transport. Under this strategy 
and the overall energy policies, some government and 
public–private partnerships have come into existence. 
Three sugar factories contribute to the national grid 
with bagasse energy from sugarcane residues,28 and 
a new plant worth US$64 million was announced in 

2016 and is expected to contribute about 23 MW to 
the national grid.29 These ambitions were reinforced 
by NDP III which aims to reduce the share of biomass 
energy used for cooking to 50 percent by 2023 
and to increase the share of clean energy used for 
cooking from 15 percent in 2018 to 50 percent also 
by 2023.30 The General Energy Transfer Feed-in Tariff 
(GET FiT) program also operates within the provisions 
of this policy. Since 2013, the program has facilitated 
17 small energy projects, contributing close to 160 
MW to the national grid.

The Renewable Energy Policy and the Biomass Energy 
Strategy also laid the groundwork for a Biofuels Act, 
2018 by formalizing the intention to promote the 
sustainable production and utilization of biofuels. 
The Biofuels Act requires petroleum products to be 
blended with up to 20 percent biofuels, set out clear 
targets for scaling up the use of biogas and effi cient 
stoves and for the improved use of biomass energy 
from forests, and advocated for greater conversion of 
municipal and industrial waste to energy. It regulates 
the production, storage, and transportation of biofuels 
and provides for the participation of the private sector 
in bioenergy development under the oversight of 
the MEMD. On the basis of these objectives, the 
Biofuels Act aims to increase power generation from 
municipal waste from 0 to 30 MW by 2017. The policy 
also aimed to produce 2.1 million m3 of biofuels by 
2017, while promoting solar home systems and other 
energy-effi cient renewable technologies. The Act, 
however, is yet to be operationalized.

Agricultural bioeconomy 

Uganda’s agricultural sector is central to its economic 
growth, employment, and wealth creation. This is 
refl ected in the priority it is given across both of the 
previous NDPs and in its sector strategies. Both the 
2013 National Agriculture Policy and the Agriculture 
Sector Strategic Plan (2015–2020) acknowledge 
the importance of biotechnology as a catalyst for 
productivity in various agricultural value chains.31

NDP III, too, presents agro-industrialization as the 
premier strategy for raising household Incomes 
and improving the quality of life of Ugandans. To 
achieve these goals, NDP III focuses on raising 
productivity, improving postharvest handling, and 
improving agro-processing and value addition for 
ten selected commodities: coffee, tea, fi sh, cocoa, 
cotton, vegetable oil, beef, maize, dairy products, 
and cassava. All of these activities have a bearing on 
the progress of Uganda’s agricultural bioeconomy 
in that they necessitate greater uptake of improved 
inputs and varieties, as well as increased investment 
in R&D, extension systems, and processing facilities 
for the selected commodities and their by-products 
to produce starch, ethanol, and processed oils. 
NDP III also aims to expand micronutrient industrial 
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food fortifi cation, research on biofortifi cation and 
the multiplication of nutrient-dense food staples 
such as beans, cassava, and sweet potatoes.32 These 
focus areas build on, and enhance, bioeconomy-
relevant areas from the Agriculture Sector Strategic 
Plan (ASSP) that was implemented between 2015 
and 2020. The ASSP prioritized, among other things, 
investment in fertilizer production and marketing; 
this included biofertilizer use, biofuel production 
from cassava feedstock, and awareness building on 
biofortifi ed foods.33

National Bioeconomy Plan 2020

Uganda is one of the few African countries that has 
drafted a dedicated national bioeconomy plan. 
Produced by MOSTI in 2020, the bioeconomy plan 
aims to strengthen bioscience innovation in order 
to enhance food security, improve nutrition and 
health outcomes, and increase job creation through 
the expansion and intensifi cation of the sustainable 
production of bioresources. It also focuses on 
translating bioscience research and innovations into 
industrial and commercial enterprises by facilitating 
greater private sector participation and, in the process, 
transforming Uganda into a knowledge-based 
economy. These objectives have been articulated 
after multiple highly interactive consultations and 
dialogues, including with ministerial and other 
government representatives, academia and research 
institutes, donors and investors, private sector actors, 
civil society organizations, and umbrella associations. 
The plan presents an institutional framework that 
addresses the legal and regulatory structures that 

are required to harness the benefi ts of a thriving 
bioeconomy. Once adopted, it is expected that the 
plan will be implemented by MOSTI in line with the 
East Africa Regional Bioeconomy Strategy under the 
East African Science and Technology Commission 
(EASTECO). MOSTI will also be responsible for 
stakeholder engagement and coordination and for 
mobilizing resources to build a thriving bioeconomy.

Intellectual property rights

Uganda is a signatory to several regional and 
international IP-related agreements, treaties, and 
protocols.34 Under NDP II, the industrial development 
subsector aimed to promote sustainable 
industrialization through technology transfer, with 
the involvement of development partners. Although 
there is no explicit reference to technology transfer, 
the National Agriculture Policy (2011) includes the 
key objective of increasing the productivity and 
income of Ugandans through greater access to 
technologies for value addition and agro-processing 
and by enhancing market access. Uganda’s National 
Intellectual Policy of 2019 thus sets out to establish 
an appropriate IP infrastructure that supports 
innovation and creativity, develops human capital for 
the IP value chain, and enhances the utilization of IP 
systems. The IP policy supports the development of 
a framework to protect traditional knowledge (TK) 
and traditional cultural expressions (TCEs), and to 
create a digital database of TK and TCEs with a view 
to protecting cultural heritage from unauthorized 
exploitation. This is a key step towards ensuring that 
the country’s indigenous knowledge holders benefi t 
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from any commercial products that are developed 
from the knowledge that they hold. The IP policy also 
provides a platform for greater coordination among 
institutions, community organizations and individuals 
who hold the indigenous knowledge. One initiative 
to strengthen the protection of traditional knowledge 
is the development of a National Intellectual 
Property-Related Traditional Knowledge Action 
Plan. Currently in the process of being drafted, 
the development of this plan is led by the Uganda 
Registration Services Bureau (URSB). In July 2017, in 
order to improve awareness of the issue, the URSB 
and the World Intellectual Property Organization 
organized a “Workshop on Intellectual Property and 
Traditional Knowledge for Economic Development: 
Empowering Local Communities of Uganda”.35

PROGRAMMATIC INTERVENTIONS 

The FREVASEMA project

One of UIRI’s successful outputs has been the 
development of a new banana variety that can be 
frozen for six months without losing its taste or 
aroma. The new variety of cooking banana, called 
matooke, was developed by Kyambogo University 
in partnership with UIRI and others at Afri Banana 
Products (Uganda) Ltd—an incubator specializing in 
enhancing entrepreneurial skills in the banana value 
chain within universities, businesses, and agricultural 
research institutions. It was developed under the 
Fresh Vacuum Sealed Matooke (FREVASEMA) 
project, initiated in 2008 with fi nancial support from 
the Presidential Support to Scientists. A 20-year 
patent for the bio-innovation was fi led in 2007 at the 
African Regional Intellectual Property Organization 
(ARIPO) in Harare, Zimbabwe, and was granted in 
2009. The new banana variety was also registered 
with the U.S. Food and Drug Administration in 2010, 
thereby opening a large market for export. The 
technology is protected at the national level and 
royalties are paid to Afri Banana Products (Uganda) 
Ltd. The project also developed commercially viable 
processes for adding value to banana by-products by 
using them in various products like biodegradable 
bags, textiles, briquettes, wine, enriched animal feed, 
and vinegar. The second phase of the project aims 
to enhance product branding and promotion and to 
consolidate distribution systems for supplying local, 
regional, and international markets. It also aims to 
support full commercialization of the other value-
added products. Exports to the USA and Australia 
have benefi ted farmers, project partners, and the 
economy of Uganda generally through the foreign 
currency it has garnered and the employment it has 
generated.36,37,38,39

Interventions in the energy sector

The Government of Uganda is making some efforts to 
improve the supply of clean energy. In 2015, Uganda 
submitted an investment plan under the Scaling-Up 
Renewable Energy Program (SREP) to the Climate 
Investment Funds program. The investment plan was 
positively evaluated and US$50 million was provided 
to invest in catalyzing investments in geothermal, 
solar PV net metering, mini-grids, and wind power. 
An initial US$100 million injection to the GET FiT 
program leveraged an additional US$35 million 

from public and private sources. The fi nancial boost 
has resulted in the emergence of smaller renewable 
energy projects which contribute over 150 MW to 
the national grid, and employ more than 11,000 
Ugandans.40 At more micro levels, development 
partners continue to encourage the uptake of energy-
saving cookstoves that consume far less biomass.41

Mass take-up of energy-saving cookstoves, however, 
remains low and promoters may need to incentivize 
take-ups such as free testing options and warranties.42

There is no clear government policy or program that 
encourages the use of energy-saving cookstoves, so 
these efforts remain only in the private sector.

Waste management 

The capital city of Kampala alone generates an 
estimated 1.2 million metric tons (Mmt) of waste per 
year and has only one large landfi ll. Efforts to open 
a more effi cient landfi ll are underway through a 
public–private partnership between the city council 
and private companies that is being funded by the 
World Bank.43 USAID is also funding another public-
private partnership that handles medical waste.44

Current waste collection and management systems 
are mainly public-private partnerships; however, 
studies have indicated that most residents in slum 
areas cannot afford the collection fees.45 In the 
meantime,  increasing e-waste from electronics and 
electric equipment has created a new and more 
pressing challenge in addressing the country’s 
waste management. Uganda is estimated to have 
generated 17,000 mt of e-waste in 2018,46 which 
was generally not disposed of in an environmentally 
friendly manner. To counter this increasing threat to 
the environment, in 2016 the government established 
an e-waste management facility and developed 
regulations for the proper disposal and management 
of e-waste. The World Bank and the Kampala Capital 
City Authority are conducting a study to explore the 
‘willingness to pay’ for new waste facilities and waste 
collection modalities. 

Another dimension of waste management is 
livestock waste. The potential for livestock waste 
to be converted into bioenergy (biogas) has been 
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highlighted by several researchers47 and yet most 
abattoirs across Uganda’s major urban areas do 
not have proper waste management facilities.48 A 
lot of livestock waste from abattoirs therefore ends 
up in Lake Victoria, causing water pollution.49 With 
funding from Sida, a pilot plant was set up at the city 
abattoir which generated biogas from the daily waste 
produced there. Staff report an almost 90 percent 
saving in the amount of diesel fuel being used to run 
the generators, and it is projected that more energy 
will be generated as the technology becomes better 
established. The Kampala Capital City Authority 
seeks to expand this project to other abattoirs in the 
city and to scale it up for implementation across the 
country.50

CONCLUSION 

A bioeconomy is central to Uganda’s Vision 2040 
and to its National Development Plans, especially 
in terms of the country’s aspiration to reduce its 
dependence on biomass energy and increase clean 
energy. Bioeconomy offers Uganda the potential 
to modernize traditional economic sectors with the 
adoption of new technologies such as biotechnology 
and nanotechnology. The country has made some 
efforts to advance bioeconomy development through 
specifi c value chains and industries in its agricultural 
and energy sectors. Lessons learned from these 
efforts can be scaled out to other value chains and 
other parts of the economy to achieve sustainable 
growth. 

A number of policies and acts of parliament have 
created an enabling environment to accelerate the 
development of a bioeconomy. The country has 
also demonstrated some success in developing 
bio-innovations in its agricultural sector. Overall, 
there is evidence of the potential to create a vibrant 
multidimensional bioeconomy which enables closed-
circuit loops in the agricultural, livestock, and energy 
sectors for bioenergy production. As scientifi c 
evidence mounts, the government has developed 
multiple policies and regulations to guide innovation, 
attract funding, and scale up on-going pilots and 
small projects. 

However, challenges remain. First, while it is clear 
that there is a vibrant innovation environment in the 
country, the current institutional structure for fostering 
the development of biotechnologies and biosolutions 
risks duplication of efforts and ineffi ciencies. 
Greater oversight and coordination of research 
and innovation projects, perhaps through a central 
body would reduce duplication and ensure that the 
pathway from idea to commercialization is effi cient 
and rapid.  Second, there is clearly a large demand for 
incubators to support the conversion of innovations 
into commercial products and thriving enterprises. 
Investing in the required STI infrastructure—such as 
science and technology parks, technology transfer 
centers, and incubators—must be matched with 
efforts to improve the operating environment for 
new businesses such that they are able thrive once 
they have graduated from incubation. This includes 
strengthening backward and forward linkages 
between actors in the innovation ecosystem in order 
to exploit the opportunities arising from synergies 
in their activities. Third, while the country aspires to 
increase renewable and clean energy, efforts must 
be made to diversify the sources of fi nance and scale 
the investments being made in these industries. The 
UGGDS, national climate change policies and science, 
technology and innovation plans can all be deployed 
to achieve these ambitions. Uganda’s green growth 
strategy is an ambitious program to reorient the 
country’s development pathway to a low-carbon and 
sustainable one. Achieving this is expected to cost 
approximately US$1.8 billion per year until 2030.51 If 
bioeconomy objectives are integrated more explicitly 
into the UGGDS, there is a signifi cant opportunity to 
realize multiple goals. 
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