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Executive Summary
Modern biotechnology is recognized as a technological breakthrough that can be used to
contribute to the improved quality and productivity of the agricultural sector in Uganda
(MAAIF-DSIP, 2010). However, there is substantial negative perceptions and attitude towards
GM technology by certain sections of public that has resulted in the general public acceptance of
modern biotechnology being slow. Cognisant of the prevailing aversion to modern
biotechnoligies – specifically GM technology - by certain sections of the public, the National
Agriculture Research Organization (NARO) has made deliberate efforts to proactively engage
the public. As antecedent to effective and efficient communication interventions, a baseline study
was undertaken.
The baseline study was conducted in 2014 to characterise knowledge, attitudes and perceptions
of biotechnology among different stakeholders’ categories along the agricultural value chain in
Uganda. The study was also used to identify the best communication channels for targeting these
stakeholders’ categories. A total of 975 respondents participated in the survey from twelve
districts representing four different farming systems where products of agricultural
biotechnology are likely to be first introduced or adopted. The farming systems include: Cassava
production belt (in Lira, Soroti and Pallisa districts); Maize/Rice production belt (Kasese, Bugiri,
Masindi districts); Banana production belt (Bushenyi, Masaka and Kapchorwa districts); and the
Cattle corridor (Mbarara, Masaka and Kitgum districts).
The study results revealed gaps in public’s understanding of biotechnology and GMOs in all the
stakeholders’ groups targeted. More respondents had heard of the term GMOs than
biotechnology and it was also reported that the GMOs terminology is used more by the antiGMOs activists than those for the technology. There was a general consensus that biotechnology
and GMOs have the potential to contribute positively to agriculture however respondents within
the highest educated group had a number of concerns about the technology. Younger individuals
were generally more supportive of biotechnology. There were no significant differences
observed between males and females or among religious affiliations. Majority of the respondents
believed that they have consumed GMOs, and that GM crops are cultivated in Uganda. A list of
the crops that respondents believe to have GM varieties in Uganda is provided.
The results also showed that regardless of the stakeholders’ category, mass media was ranked
highest as the most trusted source of agricultural information followed by government agencies.
Farmers were listed as the most likely source of information about agriculture and farming in
majority of the districts followed by mass media, most especially radio. However, extension
services―including government extension agencies and NGOs―was enumerated as the
preferred source of information by majority of the stakeholders followed by radio. These
findings are expected to ccontribute towards formulating effective communications strategies
pertaining to agricultural biotechnology in Uganda.
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Chapter 1: Introduction
Modern biotechnology is recognized as a technological breakthrough that can be used to
contribute to the improved quality and productivity of the agricultural sector in Uganda
(MAAIF-DSIP, 2010). The rapid worldwide adoption of genetically modified (GM) crops
suggests that farmers are realising significant gains. As of 2013, there was more than a 100-fold
increase to over 175 million hectares planted to GM crops, up from 1.7 million hectares in 1996
when they were first planted. This growth makes GM crops the fastest adopted crop technology
in the history of modern agriculture (James 2013; Ryan and McHughen 2014). However public
debate on modern biotechnology including genetic modification GM technologies remains
largely shrouded in controversy regarding its associated risks and benefits. This is partly because
modern biotechnology is a complex subject characterised by a lot of controversy combined with
limited knowledge on part of the public (Ubalua, 2009). There is substantial negative perceptions
and attitude towards GM technology by certain sections of public that has resulted in the general
public acceptance of modern biotechnology being slow. Public acceptance can be understood as
the combined attitude of individuals on certain issues, such as those arising from technological
innovations (Aerni, 1999; Cabanilla, 2007). Individuals’ attitudes towards a new technology
depends on their perception of the associated risks and benefits as well as its moral acceptability
(Costa-Font et al., 2008), socially communicated values and their trust in institutions
championing these technologies.
Cognisant of the prevailing aversion towards modern biotechnoligies―specifically GM
technology―by certain sections of the public, the National Agriculture Research Organization
(NARO) has made deliberate efforts to proactively engage the public in a nuanced and objective
discussion towards disseminating accurate information to the general public and facilitating
informed decision-making regarding the development and application of biotechnology in
Uganda. As antecedent to effective and efficient communication interventions, a baseline study
was undertaken to conceptualise the prevalentpublic perceptions and overall understanding of
modern biotechnology.
Rationale
In Uganda, there has been no empirical research thus far, on what influences receptiveness to
modern biotechnology in the different sections of the public. This presents a challenge to the
development of effective research, policy and communication interventions that address the
public’s fears and concerns. Thus, there is a need to understand the underlying drivers of
community attitudes towards biotechnology.
This s study is the result of a collaborative effort between the Uganda Biosciences Information
Centre (UBIC) hosted by the National Crop Resources Research Institute (NaCRRI) and the
College of Humanities and Social Sciences (CHUSS) at Makerere University. The study will
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assess public perceptions and attitudes to agricultural biotechnology in Uganda and inform the
design of appropriate instruments for knowledge sharing and tracking of information acquisition
trends. The observable disparities in responses amongst the different demographics guide the
design and implementation of targeted stop-gap interventions in context of the public discourse
and outreach about agricultural biotechnology in Uganda using the most effective
communication channels. Specifically, the study sought to answer to the following research
questions;
a. What do stakeholders generally know about agricultural biotechnology?
b. What are stakeholders’ views and opinions about the using and impacts of agriculturalbiotechnology in their lives?
c. Who do stakeholders trust or have confidence in to tell the truth about agricultural
biotechnology?
d. Where do stakeholders obtain information?
e. What are best communication channels for delivering information to the different
stakeholder categories?
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Chapter 2: Methodology
Survey design and implementation
The survey instrument was designed to measure two sets of conceptual variables of interest to
the study: (1) attitudes and perceptions as related to agricultural biotechnology in Uganda, and
(2) behavioural intentions with a focus on knowledge acquisition trends within attentive-publics
of agricultural as well as willingness to pay for genetically modified (GM) crops with palpable
benefits. We employed a close-ended, structured survey questionnaires (Annex 1) and a few key
informants interviews were conducted to complement the data collected using the questionnaires.
The data capture tools were designed by the UBIC staff in collaboration with a social scientist
and statistician from Makerere University. The survey was conducted by a team of enumerators
who were recruited, trained and supervised by the survey designing team.
Participants
The survey respondents were drawn from the key stakeholder constituencies prior identified as
belonging to the ‘attentive publics’ of agricultural biotechnology. These comprise key players
along the agriculture value chain (researchers, extension workers, farmers and farmer leaders,
agro-input dealers, agro-processors and consumers) as well as important influencers of
agricultural policy and trends (policy makers, media practitioners, community leaders, students,
NGOs and religious leaders). By examining each of these stakeholders, the study identified the
underlying social and cultural constructs that tend to shape concern and perceptions of
biotechnology, and to generate baseline data that can be used for design and tracking knowledge
acquisition trends for specific audiences.
Data collection and analysis
A survey was designed to cover the different major cropping systems across the country and
respondents were selected accordingly. The study was conducted in June-August 2014 in four
different farming systems where products of agricultural biotechnology are likely to be first
introduced or adopted: cassava production belt (in Lira, Soroti and Pallisa districts); maize/rice
production belt (Kasese, Iganga-Kibimba, Masindi); banana production belt (Bushenyi, Masaka
and Kapchorwa); and the cattle corridor (Kiruhura, Nakasongola, Kitgum). For effective
statistical analysis, a total sample size of 1200 was proportionately allocated among the ten
stakeholders’ groups from the twelve districts. A total of 100 respondents were targeted per
district in the following stakeholders’ categories: at least 5 agro-dealers that is seed, chemical
suppliers, 5 agro-processors that is commodity buyers and processors, 15 community leaders
(political, religious, cultural, opinion leaders, 5 students, 5 teachers or lecturers (biology or
agriculture), 20 farmers’ associates (farmers and extension services), 5 mass media specialists
that is broadcast and print media, 10 regulators (representatives of regulatory agencies) and 20
respondents with the general public. Data was analysed using STATA 13.0 to provide
descriptive statistics (StataCorp, 2013).
3

Chapter 3: Results and Discussion
A. Socio-Demographic Attributes
In total, 975 respondents were sampled in this study from 12 districts (Figure 1) of which more
than half (66%) were males and 34% were females.. The districts were chosen to be
representative of the four different farming systems where products of agricultural biotechnology
are likely to be first introduced or adopted: Cassava production belt (in Lira, Soroti and Pallisa
districts); Maize/Rice production belt (Kasese, Bugiri, Masindi districts); Banana production belt
(Bushenyi, Masaka and Kapchorwa districts); and the Cattle corridor (Mbarara, Masaka and
Kitgum districts).

Figure 1. Categories of respondents by districts and gender.
To maximise statistical rigour the stakeholder categories were pro-rated as follows: 29%
Farmers; 19% General Public; 13% Community leaders; 10% Educators; 8% Agro-input
dealers; 7% Extension services; 5% Agro-processors; 4% Students; 3% Media practitioners; and
2% Regulators.
The majority of respondents were aged between 25 and 35 years (36%) followed by those
between 35 to 45 years (28%) (Figure 2). Most of those aged between 25 and 35 years were
involved in farming (24%) compared to other vocations/professions such as extension services
(11%) and teaching (10%). The majority of respondents (72%) reported their civil status as
‘married’.
4

Figure 2. Categories of respondents by ages.
Based on distribution according to religion, 87% of the respondents were Christians while 9%
were Muslim. The majority (46%) of respondents had a tertiary education, while 8 in 10
respondents (80%) reported having attained at least secondary-level education (Figure 3).
Literacy levels were consistently higher for male respondents at all levels with 75% prevalence
at tertiary/post-secondary education; 63% at Secondary level and 51.9% for primary. This is
consistent with the common narrative that girl-child education is less prioritised in traditional
settings. By district, the highest literacy levels were observed in Kampala where 73% of
respondents reported having attained post-secondary education, this was followed by Kapchorwa
(61%) and Soroti (59%). Respondents with average lowest literacy levels were from Bushenyi.

Figure 3. Categories of respondents by highest level of education and gender.
5

About 8 in 10 of the farmers interviewed practiced farming on less than 5 acres of land (Figure
4) of which about 53% were engaged only in crop production, 41% in both crop and livestock
farming, and 6% practiced livestock farming exclusively.

Figure 4. Percentages of farm sizes owned by respondents in the various districts.

B. Basic Biological Knowledge
Major crops grown in the target district
The respondents were asked to list the five commonest food crops grown in their region. The
responses were congruent with generally known trends (Table 1). Maize and beans were key
staple crops in 10 districts whileCassava was a key staple in eight districts. From the data, beans
featured among the top five most important food crops in all districts, with little variation in
consumption trends. The cash crops varied considerably by district (Table 1) and several crops
exhibited a functional dualityin most of the districts. Banana was the main cash crop in the
traditional banana-growing districts in Western and Central Uganda: Bushenyi, Mbarara and
Maska while Cassava was the pre-eminent cash crop in the eastern districts of Soroti and Pallisa.
The most important cash crops overall were coffee and maize.
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Table 1. Major crops grown in the diiferent districts.
District
Food crops
Cash crops
Beans
Beans
Bugiri
Cassava
Coffee
Maize
Maize
Banana
Banana
Bushenyi
Beans
Beans
Cassava
Coffee
Beans
Beans
Kampala
Cassava
Cassava
Maize
Maize
Banana
Banana
Kapchorwa
Beans
Coffee
Cassava
Maize
Beans
Cassava
Kasese
Cassava
Coffee
Maize
Maize
Beans
Cassava
Kitgum
Maize
Ground nuts
Sorghum
Simsim
Banana
Simsim
Lira
Beans
Soybean
Maize
Sunflower
Beans
Banana
Masaka
Cassava
Coffee
Maize
Maize
Beans
Cassava
Masindi
Cassava
Ground nuts
Maize
Maize
Banana
Banana
Mbarara
Beans
Beans
Maize
Coffee
Cassava
Cassava
Pallisa
Maize
Cotton
Millet
Rice
Cassava
Cassava
Soroti
Ground nuts
Ground nuts
Sweet potato
Rice
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Common sources of planting materials
The commonest source of planting material as reported by respondents were self-saved seed or
propagules, and seed companies although this seemed dependant on the crop. For example selfsaved material was predominant for clonally-propagated crops (Figure 5). Masindi district
recorded the largest percentage of Agro-input dealers amongst all the districts (23%). Seed
companies were mostly a source of seed for maize and high-value crops. All districts showed a
high cultivation of at least one of two vegetatitively propagated staples such as Banana and
Cassava which are focus crops of the NARS in Uganda. However, it was interesting to note that
the Districts of Soroti and Pallisa reported a low sourcing of planting material from research
institutes in spite of their proximity to a regional research center at NaSARRI in Serere. Kampala
District reported the highest incidence of free exchange of planting material between farmers.

Figure 5. Major sources of planting materials in the various districts.
Approaches to improve crop yields
The majority of respondents (who carry out farming) listed planting quality seed as the primary
approach to improve crop yields, followed by good cultural practices like weeding, planting on
time etc (Figure 6). The responses were consistent across all literacy levels and in most districts.
Use of inorganic fertilisers and pesticides also received significantly higher scores than
irrigation. Similar trends were also observed for categorization based on gender. Variations in
the ranking were observed for some districts. For example, respondents from Bugiri, Kapchorwa
and Masaka ranked use of inorganic chemicals higher than good cultural practices. Almost a
8

quarter of the respondents used inorganic fertilizers and chemical to improve crop production.
Only five percent of the total respondents applied irrigation to improve crop yields. Given the
increasing weather fluctuations, there is need to provide farmers with access to drought-tolerant
crop seeds and/or to empower the farmers so that they stop relying on rain-fed agriculture.

A

B

Figure 6. Opinions of respondents, based of highest level of education (A) and location (B), on
approaches to improve crop yields.
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C. Basic knowledge of biotechnology and GMOs
Prior to the survey, more respondents had heard of the term GMOs more than biotechnology
(Figure 7). Respondents from all the education levels had heard of these terminologies of modern
biotechnology. However, the proportion of respondents with basic knowledge of modern
biotechnology increased with level of education with respondents (32%, 52% and 73% for
Primary, Secondary and Tertiary, respectively). Significantly more respondents had heard the
term GMOs in the districts of Kasese, Kitgum, Lira, Masaka and Masindi. Extension workers’,
regulators’ and educators’ categories had heard of the two terminologies more than any other
group. Similar results were reported by Latifah et al. (2011). Only half of the farmers
interviewed had heard of terminologies. For most stakeholders’ categories except community
leaders and farmers, the term GMOs was more popular than biotechnology. Similarly, more
women (64%) had heard of the terminology GMOs compared to those who had heard the term
biotechnology (49%). The term GMOs was reported as mostly used by the anti-biotechnology
activists than the pro-biotechnology initiatives (Zawedde et al. 2012). These statistics therefore
imply a need for intensified outreach initiatives by biotechnology developers and promoters.
Such outreach initiatives should ideally give preponderance to districts with higher levels of
respondents who haveheard a lot about GMOs.
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Figure 7. Respondents’ opinions on whether they have heard of the terms biotechnology and
“GMO” based on their location and stakeholders’ category.
Opinions on GM foods sold in Uganda
To characterise general opinions regarding the products of biotechnology, the respondents were
asked whether they thought that GM foods were sold in Uganda. 75% of respondents answered
in the affirmative. Respondents from Lira showed the highest conviction that GM foods were
sold in Uganda (99%) followed by Kitgum (91%), Kapchorwa (83%) and Bushenyi (82%).
Respondents from Kasese had the least conviction that GM foods were sold (31%).
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Overall, a correlation was observed between the literacy levels and the responses given. For
example 54% of unschooled respondents were uncertain about the availability of GM foods on
the Ugandan market compared to less than 20% of respondents with at least secondary level
education. However, there were no apparent trends with regards to education in thoserespondents
who answered in the affiremative to the question. Over 70% of therespondents who had attained
at least a primary level education believed that GM foods were sold on the Ugandan market. This
trend was consistent regardless of the employment sector and gender.
Foods likely to contain GMOs ingredients in Uganda
When asked to specify the foods and produce that were likely to contain GMOs ingredients, the
majority of respondents did not know (42%) while only 7% believed none of the foods and
produce contained GMOs ingredients (Figure 8). Five in ten respondents (51%) asserted that
some products on the Ugandan market contained GMOs, with 34% listing fruits amongst the
most likely candidates.. This was followed by Bananas (29%) and maize(26%). The trends in the
responses were consistent across the education levels, employment sectors and gender. Slight
variations were observed for some districts. For example, more respondents in Masaka, Masindi,
Pallisa and Kampala believed that maize products were likely to contain GMOs ingredients than
fruits and banana produce.

Figure 8. Opinions of respondents regarding the products in Uganda that are likely to contain
GMOs or their ingredients.
Consumption and cultivation of GMOs in Uganda
A significantly high proportion (over 70% ) of the respondents claimed to have eaten GMOs and
also believed that GMOs were commercially cultivated in Uganda (Figure 9A). These findings
were consistent regardless of the stakeholders’ category (Figure 9B) and the literacy levels. A
12

higher number of respondents in every stakeholders’ category believed they had consumed foods
with GMOs ingredients compared to those that believed that GMOs were commercially
cultivated in Uganda. Comparisons by district showed that only Bushenyi had less than 70%
(64%) of the respondents who claimed to have eaten GMOs (Figure 9B). Kasese had
significantly lower percentage of respondents (37%) who believed that GMOs were being
commercially cultivated in Uganda. Masaka, Mbarara, Pallisa and Soroti also had a percentage
lower than the average for assumption that GMOs were cultivated in Uganda. A probable reason
for the markedly low affirmative response in Kasese District was advanced as the result of the
well coordinated and effective communications campaign by the WEMA (Water Efficient Maize
for Africa) project team that is carrying out a Confined Field Trial (CFT) of Genetically
Modified Maize in the District at the Mubuku Irrigation Scheme. Prior to that, the District also
hosted an experimental site for GM cotton CFTs which also had associated communications
interventions explaining that the trials were only for experimentation and would not yield
produce for commercial purposes.

13
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Figure 9. Opinions of respondents regarding the cultivation and consumption of GMOs in
Uganda.
Common advantages and disadvantages of GMOs
The most common advantages listed by the respondents were, in order of frequency, increases in
yield of produce, improved quality of the produce, early maturity and disease resistance (Table
2). A substantial number of respondents were confident about the advantages of the GMOs.
Similar finding were reported in Malaysia (Arujanan and Baharuddin, 2011). However, close to a
third of respondents with Tertiary as their highest level of education were not sure about the
14

advantages of GMOs. The four most common disadvantages of GMOs listed were loss of
indigenous biodiversity, high inputs costs, health hazards and poor quality especially taste (Table
2). Some of the respondents indicated that GM crop varieties, especially for perennial crops,
required replacement much earlier than the local varieties that have an apparent higher
environmental adaptability. More respondents with Tertiary as their highest level of education
thought that they were sure about the disadvantages than advantages of GMOs. On the other
hand, about 44% of respondents with Primary as their highest level of education were not sure
about any disadvantages of GMOs. The respondents’ stakeholders’ category or background
appears to determine whether biotechnology is framed as advantageous or disadvantageous.
Similar findings were reported by Aerni et al. (2015). These results suggest limited
dissemination of information about specific GM products so that evaluation of GMOs is on a
case-by-case basis.
Table 2. Common adavantages and disadvantages of GMOs based on highest level of education
of the respondents.
Advantages of GMOs

Highest level of education
(% of respondents)
Primary
Secondary Tertiary
28
34
31
30
19
20
8
18
14
13
11
1
5
5
7
16
13
27

Increased quantity
Better quality
Early maturity
Disease resistance
None
Not sure
Disadvantages of GMOs
High input costs
9
Loss of biodiversity
21
Health hazards
7
Loss of quality (taste) 9
Durability
7
Limited of access
8
Not sure
44

23
14
15
11
9
7
11

17
20
19
15
6
8
4

Average
31
23
13
8
6

19
16
18
14
12
7
8
20

Factual Knowledge of biotechnology
To ascetain the factual knowledge about biotechnology, the respondents were asked general
knowledge questions on biotechnology in a randomised fashion. For most questions, the
knowledge level increased with level of education although less than 50% of the respondents
were able to answer majority of the questions correctly (Table 3). The majority of respondents,
regardless of the highest level of education, held the general assumption that “GM maize is
15

always larger than ordinary maize”. This widespread perception is erroneous because the size of
a GM crop variety depends on the characteristic modified. For example, if the maize is modified
to enhance its nutrient content, this is unlikely to affect its size compared to the traditional nonGM maize. This suggests need to enhance efforts for dissemination of the accurate information.
Table 3. Respondents’ knowledge of the facts related to biotechnology based on their highest
level of education.
Science Fact
Highest level of education
(% of respondents)
Primary Secondary Tertiary Average
Using GM technology, specific genes of 56.3
56.0
79.6
66.0
interest are transferred from one
organism to another.
Plant viruses infect vegetables and fruits.
53.1
55.1
66.7
59.5
Plant viruses are not transferred to 43.1
32.8
41.9
39.2
humans when they eat vegetables and
fruits infected with plant viruses.
GM maize are not always larger than 5.0
8.1
10.2
7.8
ordinary maize.
By eating GM maize, a person’s genes 31.9
32.5
46.6
37.0
are not modified.
Science cannot guarantee zero-risk.
37.5
38.9
54.6
43.7

D. Attitudes and judgements
Biotechnology is useful to society
Seven in ten respondents (70%) concurred that biotechnology is useful to society (Figure 10).
Similar finding were reported in Mexico and Philippines (Arujanan and Baharuddin, 2011,
Aerni, 2015). Kasese District had the most respondents asserting to the usefulness of
biotechnology to society (85%). followed by Lira (81%), Kitgum (80%), Masindi (78%),
Kampala (75%) and Pallisa (73%). Again, the high responses in the affirmative observed for
Kasese District could be ostensibly ascribed to the effectiveness of biotechnology education and
awareness campaigns carried out in the district that has hosted GM experimental sites over the
years.
Kapchorwa had the highest percentage of respondents disagreeing (18%) as well as those
uncertain (32%) about the societal usefulness of biotechnology. The highest proportion of
respondents agreeing to the proposition (73%) were within the age bracket of 25-35 years.,
while the age group above 65 years had the least percentage (57%) of respondents agreeing with
the proposition. The majority of responses in the affirmative to this proposition varied directly
with the levels of literacy, going from 59% among the respondents with an elementary education
16

to over 73% in respondents with a tertiary education. Over 40% of the respondents with
elementary education were uncertain about the usefulness of biotechnology to society.

Figure 10. Respondents’ opinions about the usefulness of biotechnology to society.
Concerns about use of biotechnology in agriculture
About 64% of the total number of respondents indicated reservations about the use of
biotechnology in agriculture, while 13% were unceratin. When asked to mention one major
concern they had about biotechnology, human health issues were enumerated by most of the
respondents across sectors with the exception of mass media (Figure 11). Respondents in the
Mass media sector were most concerned about the ethical issues associated with biotechnology
such as the ‘unnatural’ methods considered to be used in biotechnology. This information is
critical for packaging targetted messages for different stakeholders groups. It guides the areas
that should be emphasized when communicating with each of our targetted stakeholders’ groups.

17

Figure 11. Respondents’ key concerns regarding the use of biotechnology in agriculture.
Opinion in relation to utilization of biotechnology products
A majority (70%) of respondents indicated a willingness to use GM maize under certain
conditions except willingness to pay (Figure 12). Over 30% of the respondents were uncertain
about the GM maize costing the same as the current maize varieties. The reason provided for the
uncertainty was because they believed that the cost of GM maize is unlikely to be the same as
that of the current maize varieties. Similarly, over 20% of the respondents were uncertain about
the growing requirements for GM maize. They thought that the input requirements for
production of GM maize are higher than those of conventional maize varieties.

Figure 12. Respondents’ willingness to utilize GM products if they are available.
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Regulation of GM products
A significant majority (over 80%)of respondents across all stakeholder categories agreed that it
was important to regulate GMOs, and that Government of Uganda should set up systems to
regulate GMOs and develop the relevant human and infrastructural capacity for regulation..

Figure 13. Respondents’ opinions on whether Uganda should regulate GMOs.

E. Sources of Information
Trusted Sources of information on agriculture and farming
Amongst the mosted trusted sources of information, the Mass media was ranked highest by
respondents (34%), followed by government agencies (28%) [Figure 14A). Overall, media and
government agencies received equal percentage of ranking by respondents. This suggests the
need to enhance linkages with Mass media to facilitate publication of more accurate information.
There is also need to package our information so that it is attractive to the Mass media.
Community leaders trusted government agencies more than media, therefore when targeting this
stakeholders’ group there is need to use government agencies as the messengers (Figure 14B).
NGOs and individual farmers were also ranked high by a substantial proportion of specific
stakeholders’ groups.

19
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Figure 14.Most trusted source of agriculture information based on A) ranking by all the
respondents, and B) stakeholders’ groups.
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Most likely sources of information
Farmers were listed as the most likely source of information about agriculture and farming in
major of the districts except Bushenyi, Kitgum, Lira, Kapchorwa and Kasese (Figure 15A).
Mass media was a more likely source of information about agriculture in most districts compared
to extension services. Mass media was reported to be a key source of biotech information in
Malaysia (Arujanan and Baharuddin, 2011). More respondents in Lira (44%) than any other
districts received information about agriculture from research organizations. When asked to rank
four most likely sources of information, 100% of the respondents ranked radio (Figure 15B).
This supports the suggestion to increase linkages with mass media channels especially with
popular radio stations. There is also need to increase visibility of the communication efforts by
scientists and extension service.
A
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B

Figure 15.Most likely sources of agriculture information by respondents from various districts
Preferred sources of information
Overall, extension services―including government extension agencies and NGOs―was
enumerated as the preferred source of information by majority of the stakeholders followed by
radio (Figure 16). However, a larger number of women preferred getting information from
farmers than from extension services (Figure 16A). Male respondents substantially prefered
extension services as sources of information than the female respondents. This suggests the need
to use different channels of communication when targeting farmers of different gender. Internet
was perferred a substantial number of respondents in specific stakeholders’ group but farmers
did not select this chaneel of communication (Figure 16B). Mobile phones and television
received low ranking as preferred sources of information for all the stakeholders’ groups.These
results suggest the need to empower farmers’ group leaders and extension workers with the
necessary information and skills so that they are able to disseminate the messages to different
stakholders groups with through face-to face interactions of via radio.
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Preferred source of information based on gender categories

Farmers

Research agencies

Extension services
35
30
25
20
15
10
5
0

Television

Mobile phones

Radio

Print media
Internet

Male

Female

Figure 16. The preferred sources of information by respondents based on gender categories.
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Popular Radio stations in the different regions of Uganda
The radio stations listened to in the various districts varied (Table 4) because of a widespread
establishment of radio stations in different localities. A few radio stations appeared in the top
three mentioned in more than one district including UBC, which was reported as populars in
some districts in central, eastern and western regions of Uganda. Other stations that appeared in
more than one district but of the same region included NBS in eastern region, CBS in central
region and Radio West in the western region of Uganda. A media monitoring report produces
annually by a professional media monitoring company (IPSOS) also supports these findings
(IPSOS, 2015). Future communication efforts using Broadcast approach should include these
stations to ensure high listenship .
Table 4. Top three preferred radio stations, selected by respondents, for agriculture information
dissemination in the different districts

Region
Central

District
Kampala
Masaka
Eastern
Bugiri
Kapchorwa
Pallisa
Soroti
Northern Kitgum
Lira
Western Masindi
Bushenyi
Kasese
Mbarara

Rank 1
CBS (18%)
CBS (62%)
Eastern Voice (47%)
KTR (60%)
UBC (35%)
ETOP (64%)
Mighty Fire (76%)
Unity Radio (51%)
BBS (63%)
Kamwenge FM (40%)
Guide radio (28%)
Radio West (61%)

With percentage respondents
Rank 2
KFM (7%)
Buddu (30%)
NBS (21%)
Kapchorwa Trinity (12%)
Step (10%)
Veritas (15%)
Poll (13%)
Voice of Lango (29%)
Kitara (29%)
Grace Radio (16%)
Voice of Toro (16%)
Vision Radio (11%)
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Rank 3
UBC (5%)
Buladde FM (3%)
Baba (6%)
Elgon (11%)
NBS (8%)
Delta (10%)
Mega FM (8%)
Radio Lira (11%)
Kings (5%)
Radio West (13%)
Endigito (16%)
UBC (8%)

Commented [O1]: Anita Please verify if nor true then
incorporate their findings.

Chapter 4: Conclusions
From the report, it is evident that the mass media are a significant player in delivering
information and communication to the Ugandan public on issues of biotechnology. Mass media
such as radio are a most prefered source of communication and this can be attributed to the ease
of access to radios. Mass media channels can be used to deliver messages in numerous languages
which the target audience understands and can also act as a relevant feedback forum for
researchers. From the report, the media are also the most trusted source of information on
biotechnology and this is a significant result. Given that many respondents do not get their
information from research organistions, bodies such as NARO can merit some communication
success by engaging the media to communicate biotechnology. It is therefore imperative that
NARO and its partners engage media houses and practitioners to deliver messages on
biotechnology for increased understanding of the technology.
There are still many misperceptions and uncertainties about biotechnology and GMOs among the
Ugandan public. This is evidenced in the overwhelming number of respondents who said to have
concerns about GMOs, especially the effects of GMOs on human health and the environment.
Farmers were also uncertain about the cost of GM seed and whether growing GMOs will affect
their agricultural spend. It is important for NARO and partners to recognise these concerns and
uncertaininties and package relevant information to address these doubts.
The study results painted a generalized picture of the archetypal Ugandan farmer which was
largely approximated to established stereotypes of African agriculture; predominantly illiterate,
resource-poor farmers tilling land which is typically less than five acres in a mixed cropping
system characterised by hidebound practices such as a preference for heirloom varieties and selfsaved seeds. Nonetheless some emergent trends were evident, such as a growing demand for
improved seed.
The empirical results of the study suggest no significant variation in knowledge and perceptions
trends regarding modern biotechnology in agriculture across the key stakeholder publics in
Uganda. The study results indicated a general consensus on the potential of biotechnology to
contribute positively to society and a willingness to adopt products of biotechnology in
agriculture, given clear and observable benefits such as economic benefits accruing to
biotechnology, health benefits and relative affordability. Young people exhibited a generally
more positive view about biotechnology, although perceptions were directly proportional to the
level of individuals’ educational attainment, with the less educated being more uncertain of the
benefits. This reinfornced studies studies that have found that people with higher education are
more supportive of biotechnology (e.g., Sheehy et al., 1998; Hill et al., 1998).
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The study results also revealed conspicuously low levels of knowledge and awareness regarding
modern agricultural biotechnology as well as a dearth of accurate and credible information, with
prevalent opinions appearing to be shaped more by anecdotal narratives than by authoritative
research. There was also conflation of issues and a general failure to distinguish amongs
different biotechnologies – notably between the hybrid varities technology and genetically
modified varieties; most respondents erroneously perceived GMOs as invariably “big, tasteless
and non-nutritive” – the same attributes that have been commonly ascribed to common hybrid
varieties in Uganda. As another example, a significant number of study respondents asserted that
GMOs were commercially available on the Ugandan market, with fruits and bananas being the
most singled out as examples. This prevailing opinion seems to have been born out confusion
with hybrid banana as well as exotic fruit varieties which were developed within the NARS and
introduced widely within the country albeit with low consumer acceptance. These varieties have
all been characterized by a bigger size and have often, for several reasons, fallen short of
consumers’ expectations, mostly due to a less palatable taste of low crop adaptation. Such
widespread misconceptions and tropes are an allegory of the disconnect between the NARS and
the public and can erode public confidence in public institutions or subvert otherwise useful
innovations coming out of the NARS. To promote a broad based acceptance of biotechnology
among the public, it is important that the actions and policies of NARS give greater importance
to communication and information initiatives that promote people’s trust and confidence in the
NARS institutions. Effective communication among the scientific community, private sector,
government and the general public can make enormous contribution towards general acceptance
of biotechnology among ordinary citizens.
The survey results also showed that a majority of stakeholders had reservations concerning the
use modern biotechnology in agriculture. Most of the concerns were in regard to health
implications of GMOs in food. This prevalent level of concern may not necessarily be indicative
of an aversive attitude to biotechnology but rather a natural response to new technology. Future
research could be carried out to delineate particular health concerns so that communicationinformation initiatives can give focused responses to them.
The results did not show significant gender and regional variations in knowledge and
perceptions of biotechnology. Also, variables such as religion, employment, and civil status do
not seem to have significant influence on attitudes and/or perceptions to biotechnology.
The study revealed a high level of public trust and confidence in the Mass media and
Government agencies as sources of credible information. This is useful information for
communication planning as it gives an indication of what channels could be leveraged to
propagate information and influence opinions in different stakeholder publics regarding
biotechnology.
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The broadcast media was also shown to be the most accessible and preferred medium by far for
reaching the majority of the key stakeholder public. Moreover, preferences of broadcasters were
delineated by region and there was also an indication of reach. These are all important factors to
consider in designing effective radio campaigns by region and which partners/ players to engage
in the process.
Overall, based on the results of the study, interventions need to focus more on increased
accessibility to timely and quality information as well enhancing the individual capacity to
determine the quality and credibility of that information.
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Annex 1
Survey Questionnaire
PUBLIC KNOWLEDGE AND PERCEPTION TOWARDS AGRIC-BIOTECHNOLOGY
AND BIOSAFETY IN UGANDA
Introduction
Modern biotechnological tools have been recognized as one of the approaches that can be used to
improve agricultural productivity and quality of the products in Uganda. However, modern
biotechnology is a complex issue associated with a lot of skepticism and limited public
understanding of the technology.
This survey, which is jointly conducted by the Uganda Biotechnology Information Center
(UBIC) a communication hub hosted by the National Agricultural Research Organization
(NARO), and Makerere University, seeks to obtain answers to the following questions:
a) What do stakeholders generally know about agricultural biotechnology?
b) What are their views and opinions about the impact of agric-biotech in their lives?
c) Who do they trust or have confidence in to tell the truth about agric-biotech?
d) Where dothey obtain information and what kind of information do they get?
e) What are best communication channels for deliverying information to them?
Interview Details
QUEST. ID No.

|__|__|__|__|__|

Interviewer: Code [____|____]

Name__________________________

Date of interview: ___\ ____ \ 2013
District1: ________________________
Interview checked by supervisor:
Signature _____________code |___|___| date ___________
Signatures and code of coordinator: ________________ code |__|__| Date____________

*
1

Some questions were adapted (with modifications) from http://www.pub.ac.za
Home/ Residence/Health Center/office/name of the village etc
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SECTION 1: BACKGROUND CHARACTERISTICS
No.
Questions and Filters
Coding categories
Q001
Time Interview started
[__|__:__|__] AM/PM
Q002
Name of respondent (optional)
Q003

Sex of respondent

Q004

Marital status(optional)

Q005

How old were you at your last
birthday?

Q006

What is the highest level of
school you attended: primary,
secondary or higher?
What is the common language
used at home?

Q008

Q009

What is your religion?
CIRCLE ONE.

Q010

What do you do for a living?

Q011

If you farm, what is the farm
size?
What agricultural sector are
you involved with?

Q012

Skip to

MALE
FEMALE
Single
Married
Seperated/widowed
18-25
25-35
35-45
45-55
55-65
Above 65

1
2
1
2
3
1
2
3
4
5
6

NONE
PRIMARY
SECONDARY
Tertiary

0
1
2
3

CATHOLIC
PROTESTANT
OTHER CHRISTIAN
MUSLIM
TRADITIONAL RELIGION
NONE
OTHER [SPECIFY]

1
2
3
4
5
6
7

a)
b)
c)
d)
e)
f)
g)

Crop
Livestock
Both
Extension Service
Agrodealers
Agroprocessors
Other (Specify)
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SECTION 2: RESPONDENT’S KNOWLEDGE
BASIC BIOLOGICAL KNOWLEDGE
Q013. Have you ever engaged in growing of plants (crops and trees)?
Yes
No
1
2
Q014. What the major plants grown for food in your area?
Plants
1.
2.
3.
4.
5.
Q015. What the major plants grown for money in your area?
Plants
1.
2.
3.
4.
5.
6. None
Q016. Where do you (or farmers that you know) commonly get their planting materials, for
which crops?
[Fieldworker: Do not read list but tick all that is mentioned]
Plant types
Crops
Tick ()
1. Self (saved seed or plant materials)
2. Fellow farmers (free exchange)
3. Fellow farmers (buying)
4. Seed companies or suppliers
5. Research institutes/NAADS/NGOs
6. Others (specify)
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Q017. What can be done to make sure that the yields and quality of the plants you grow is
very good?
[Fieldworker: Do not read list but tick the most appropriate]
Options
Tick ()
1. Plant quality seeds
2. Use fertilizers/chemicals
3. Use cultural methods to control diseases
and pests
4. Irrigation
5. Other agronomic practices e.g. weeding
and timely pland and harvesting
6. Others (specify)
Q018. What are the different types of planting materials?
[Fieldworker: Do not read list but tick all that is mentioned]
Plant types
Tick ()
1. Traditional
2. Improved/Kawanda/any other research
institution name
3. Hybrid
4. Tissue culture
5. Grafts
6. GMOs
7. Others (specify)

Q019. Biotechnology is the use of living things to create products and services to meet our
needs and desires. Have you heard of this before?
Yes
No
Uncertain
1
2 (skip to 22) 3(skip to 22)
Q020. Did you know that the following practices use biotechnology.
[FIELDWORKER: Read out options]
Topic
Yes
No
Making foods such as bread and cheese
1.
Moving genes from plants to make crops
2.
resistant to insect pests
Using living things to make medicines
3.
Making biodegradable plastics (plastics
4.
that are not harmful to the environment)
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5.
6.
7.

Using modified organisms to clean water
Proving identity of criminals
Proving that someone is a family relation

Q021. If yes, mention any uses of biotechnology in agriculture?
[Fieldworker: Do not read list but tick all that is mentioned]
Uses
Tick ()
1. Producing high quality seed
2. Checking for diseases
3. Improving the nutritional content
4. Conservation of our local plant types
5. Improving animal products
6. Others (specify)

Q022. Have you heard about GMOs before? (If not mentioned in Q018)
Yes
No
1
2 (explain and skip 25)
Q023. What are the advantages of GMOs for agriculture in Uganda?

Q024. What are the disadvantages of GMOs for agriculture in Uganda?

Q025. Do you think there are any GMOs cultivated in Uganda?
Yes
No
Don’t know
1
2 (skip to 27) 3 (skip to 27)
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Q026. If yes, please specify which crops are likely to have GMOs.
[Fieldworker: Do not read list]
Information
1. Fruits
2. Vegetables/Carrots (specify)
3. Cereals/grains (specify)
4. Root crops (specify)
5. Bananas
6. Potatoes
7. Maize
8. Soybean
9. Other (specify)
10. Don’t know/no answer

Tick ()

Q027. Do you think there are any GM foods sold in Uganda?
Yes
No
Don’t know
1
2 (skip to 30) 3 (skip to 30)
Q028. If yes, please specify which foods are likely to be GMOs.
[Fieldworker: Do not read list]
Information
1. Fruits
2. Vegetables/Carrots(specify)
3. Cereals/grains (specify)
4. Cooking oils
5. Meats/poultry
6. Milk/dairy/cheese/yoghurt/eggs
7. Potatoes
8. Bananas
9. Other Processed foods (cookies, breads, prepared foods etc)
10. Root crops (specify)
11. Legumes (specify)
12. Other (specify)
13. Don’t know/no answer
Q029. Do you think you have ever eaten GMOs?
Yes
No
Don’t know
1
2
3
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Tick ()

Q030. Factual Knowledge of biotechnology
[FIELDWORKER: Read out and randomise questions asked]
Topic
True
1.
2.
3.
4.
5.
6.

Using GM technology, specific genes of interest 1
are transferred from one organism to another.
Plant viruses infect vegetables and fruits.
1
Plant viruses are transferred to humans when they
eat vegetables and fruits infected with plant viruses.
GM maize are always larger than ordinary maize.
By eating GM maize, a person’s genes could also
be modified.
Science can guarantee zero-risk.

False

Don’t
know

1
1
1
1

ATTITUDES AND JUDGEMENTS
Q031. To what extent do you agree that “BIOTECHNOLOGY” is useful to society?
Disagree
Neither/nor
Agree
Don’t know
1
2
3
4
Q032. To what extent do you agree that biotechnology is morally acceptable?
Disagree
Neither/nor
Agree
Don’t know
1
2
3
4
Q033. Do you have any concerns about use of biotechnology in agriculture?
Yes
No (skip to 33)
Uncertain(skip to 33)
1
2
3
Q034. If yes, what is the single most important reason for these concerns?
[Fieldworker: Don’t read list]
Reason
Tick ()
Religious/ethical principles
1.
Human health issues
2.
Animal health issues
3.
Environmental issues
4.
Changes the taste or nutritional value of the food
5.
Agricultural and seed issues
6.
Is just wrong
7.
Other (specify)
8.
Don’t know
9.
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Q035. Please say whether you agree or disagree with each of the following statements:
[FIELDWORKER: Read out options]
Topic
Agree
Disagree Don’t
know
I would buy GM maize if it yields more than the
1.
current maize varieties
I would buy GM maize if it cost the same as the
2.
current maize varieties
I would buy GM maize if it is grown the same way
3.
the as current maize varieties
I would buy GM maize if it more nutritious than
4.
the current maize varieties
I would be willing to eat GM maize if it could cure
5.
certain diseases
Q036. Please indicate your opinion on the following subjects
Topic
Agree
Regulating agricultural biotechnology is important
Government of Uganda should set-up systems to
regulate GMOs
Uganda should develop human and infrastructural
capacity to regulate GMOs

Disagree

I don’t know

TRUST AND SOURCES OF INFORMATION
Q037. Rank your top four MOST trusted sources of information about agriculture
[FIELDWORKER: Do NOT read out ]

1.

Organization
Universities

2.

NGOs (ask for examples)

3.

Environmental groups

4.

Government agencies

5.

Religious organisations

6.

Media

Rank

Reasons for the trust
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7.

Private sector/ companies

8.

Individuals (specify)

9.

Other (specify)

10.

None

Q038. Rank your top four likely sources of information about agriculture or biotechnology
(if applicable)?
[FIELDWORKER: Read out]
Organization
Rank
Radio
1.
Mobile phones
2.
Agricultural extension service visiting the area
3.
District agricultural/veterinary officers
4.
Newspapers
5.
Magazines
6.
Internet
7.
Television
8.
NGOs
9.
10. All of the above
11. Other (specify)
12. Not interested
Q039. Rank your top two preffered sources of information about agriculture or
biotechnology?
[FIELDWORKER: Read out]
Organization
Rank
Reasons for the trust
1. Radio
2. Mobile phones
3. Extension workers
4. DAO/DVO
5. Newspapers
6. Magazines
7. Internet
8. Television
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Q040. Rank the top four (4) Radio stations listened to in your area
Radio Station
1.
2.
3.
4.
Q040;

Time Interview ended

[__|__:__|__] AM/PM
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