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•	 Uganda	has	steadily	
built	capacity	for	
biotech	advancement

•	 >140	Ugandan	
scientists	actively	
involved	in	ag-biotech

•	 >15	research	
institutions	
conducting	biotech	
research

•	 3	Ugandan	private	
institutions	
conducting	R&D

•	 Many	biotech	projects	
are	underway	that	
address	Uganda’s	
needs

•	 A	Biotechnology	
and	Biosafety	Law	
in	offing.	This	is	
essential	for	biotech	
advancement

UGANDA BIOTECHNOLOGY & 
BIOSAFETY CONSORTIUM
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Uganda is steadily integrating 
biotechnology into national 
development processes. Over 
the past 15 years, Uganda 
has been developing critical 
capacity across sectors in 
order to develop and apply 
modern biotechnology for 
the benefit of the country. 

In 2008, the Government of 
Uganda adopted the National 
Biotechnology and Biosafety 
Policy.  A major guiding 
principle was to build human 
resource and infrastructure 
capacity so as to strengthen 
research, development and 
innovation in biotechnology. 

The country recognises 
that the use of modern 
biotechnology tools such as 
genetic engineering is regulated 
in nearly all countries and is at 
advanced stages of preparing 
necessary legal instruments 
through an explicit law.

To successfully harness 
modern agriculture 
biotechnology opportunities, 
capacity development is 
important in human resources, 
physical infrastructure, 
institutional systems, and 
regulatory systems.

This policy brief summarises 
results from a study that 
analysed existing human 
resource and infrastructural 
capacity for agricultural 
biotechnology development 
in Uganda. Results from this 
study are expected to inform 
the legislative development 
process. 

Information was obtained 
from all major biotechnology 
agricultural research and 
development institutions in the 
country including public and 
private facilities.

Background

Agricultural Biotechnology Capacity in Uganda
Policy Brief No. 1, 2013

Y. Baguma1, G. Arinaitwe1, P. Okori2, H. Oloka3

1NARO; 2Makerere University; 3IFPRI-PBS



2

Status of agriculture biotechnology 
capacity in Uganda

In the agriculture sector, strides have been 
made in the use of biotechnology for food 
processing, plant propagation - through tissue 
culture, plant and animal improvement through 
marker-assisted selection and related genomic 
tools, disease diagnostics, and increasingly crop 
improvement through modern transformation 
techniques. Uganda has made steady progress 
in building human resource and infrastructural 
capacity for agricultural biotechnology in the 
past 15 years.  
 
1. Human capacity development:
 Uganda has steadily built a human resource 

base that is actively engaged in biotechnology 
research and development. Currently, there 
are 24 PhD-level scientists, 50 MSc-level 
scientists, and more than 70 personnel with 
bachelor degrees or diploma certificate level 
training (Fig. 1). 

• This is more than a three-fold increase in 
trained human resources in the past 12 
years.

• Uganda’s biotechnology human resource 
is skilled in most of the major agricultural 
biotechnology applications such as tissue 
culture, biochemistry, microbiology, 

bioengineering and biosafety.
• Formal training opportunities also have 

been created through university degree 
courses in biotechnology, biosafety and 
laboratory technology in addition to 
related entrepreneurship courses within 
the country.

2. Research facilities:
 Several physical structures exist and/or have 

been improved for genomics (4 labs), tissue 
culture (7 facilities) and plant transformation 
(2 labs), microbiology and immunology (>10 
labs), biochemical assay, and contained (Fig. 
2) and confined testing facilities that follow 
established testing guidelines (3 sites).
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Maize confined field trial at Mubuku, Kasase. 
Inset: Signage at the site.

Figure 1: Number of personnel 
actively involved in ag-biotech R&D 
in Uganda.
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3. Research activities 
 Biotechnology infrastructure and human 

capacity investments have supported the 
initiation and implimentation of a number of 
active research programs focused on developing 
potential products that will meet Uganda’s 
specific needs. Various biotechnology R&D 
activities using a number of tools are on-going 
for crop and livestock improvement as well as 
fisheries development. 

Table 1: Major biotech R&D activities 

Commodity Areas under research

Crops

Banana Pro-vitamin A; bacterial wilt resistance 

Maize Drought tolerance; disease/pest resistance

Cassava Brown streak disease resistance; mosaic 
resistance 

Cotton Herbicide tolerance; boll worm resistance 

Rice Nutrient use efficiency

Livestock Vaccine production; disease diagnostics; 
breeding

Fisheries Breeding; disease diagnostics
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Scientist conducting research at NARL, Kawanda. Fish breeding at NaFIRRI, Kajjansi. 

4. Support systems
 While Uganda has built critical capacity 

for research on modern biotechnology, 
other areas such as management support 
structures-intellectual property policy, 
resource planning, and quality assurance - 
need attention.

Financial resources for agricultural 
biotechnology research in 
the two-year period of 2010 
and 2011 were largely from 
philanthropic organizations (38%), 
intergovernmental organisations 
(33%), and development assistance 
from foreign governments (14%). 
Direct funding for agricultural 
biotechnology R&D from the 
Government of Uganda constituted 
3% of the total funding received in 
the same period.

A biosafety framework is largely 
operational although an explicit 
legislation is being formulated 
as the National Biotechnology 
and Biosafety Bill.  Passage of 
this bill is necessary for farmers 
and communities to benefit from 
products under development.
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Research facilities at NaCRRI, Namulonge.
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Conclusions and recommendations 

Uganda has built the needed capacity to 
develop biotechnology products that can 
benefit communities.  This progress has 
positioned Uganda to capitalize on increased 
interest in agriculture at the national, regional 
and international levels in a manner that will 
contribute to our national goals.

In order to sustain the progress, it is recommended 
that the following areas be addressed:

• Establish an enabling policy and legal 
environment for agricultural biotechnology 
R&D to deliver demand-driven technologies 
to the country.

• Increase government funding for 
agricultural biotechnology is fundamental. 
R & D funds should be channelled to priority 
areas that will enhance competitiveness 
and achieve greater positive impact.

• Improve governance and management for 
biotechnology R&D at institutional and 
national levels.

• Mainstream biotech capacity building as 
one of the priority programs in academic 
institutions.

• Business training for new industries related 
to biotechnology.
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Box 1: Biotech tools in use in Uganda

•    Tissue culture

•    Genetic engineering

•    Marker assisted selection

•    Vaccine production

•    Artificial insemination

•    Sex reversal in fisheries

•    Disease diagnostics (livestock & crops)

•    Gene discovery and characterisation
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