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a) Farmers Information Services (FIS)

These are services that involve the dissemination of information to the farmers using a variety of ways. ICT has 
been used to provide FIS and numerous applications have been developed within the region to support such 
services. 

Kenya Agricultural Commodity Exchange (KACE) which is an ICT based commodity exchange services 
application. KACE gathers, updates, analyses and provides timely and reliable market information as well as 
intelligence on a wide range of crops commodities. The exchange platform targets actors in commodity value 
chains, mainly focusing on small scale agribusinesses and smallholder farmers. 

“DrumNet” which uses ICT to bring together multiple stakeholders in the Kenyan agriculture sector so that 
they can share information amongst each other in a more effective and efficient form. 

3.4.2. ICT Agriculture Services 

There are a variety of services within the 
agriculture sector that have integrated Information 
Communication Technology (ICT) to support service 
provision. These have ranged from information 
services, diagnosis services, advisory services 
among others. ICT once adopted in these services it 
enables the services to be offered in a more effective 
and efficient form. The Food and Agriculture 
Organization of the United Nations (FAO) (2000) 
once asserted that information and knowledge 
play a key role in ensuring food security and 
sustainable development. Hence Information and 
Communication Technologies (ICTs) is considered 
as a cross-cutting driver of change for rural and 

agricultural development because it supports 
agricultural productivity.

The East African region has seen several of these 
services integrate ICT and these include Farmers 
Information Services (FIS), Agriculture Extension 
and Advisory Services (AEAS), Agriculture Financial 
Services (AFS), Agriculture Marketing Services 
(AMS) among others. Within the East Africa member 
countries these services have been adopted based 
on the existing policy environment and the available 
ICT infrastructure.  Below is a summary of what the 
different countries are doing in terms of adopting 
ICT for the different service provision. 

Figure 28: Common Agricultural Services for ICT Intergration



S TAT E  O F  I N F O R M AT I O N  CO M M U N I C AT I O N S  T E C H N O LO G Y  ( I C T )  F O R  AG R I C U LT U R A L  I N N O VAT I O N S  I N  U G A N DA  2 0 1 9

7070

 "e-Nutrifood": Provides information on the production, conservation and consumption of nutritious foods. 
Quality information on nutrition is vital in fighting malnourishment, stunting and food insecurity in Rwanda.

"Weather and Crop Calendar": Combines information about weather forecasts and crop calendars which 
it disseminates to the Rwandan farmer. These early warning services provide users with potential solutions to 
risks in and help increase farmer's resilience.

“Farm Management and Information System (FMIS)” is an application in Rwanda that is responsible 
for managing agriculture information. 

“Hallar Farms” is a web based application giving farming information in English and Swahili to farmers and 
supports agriculture and extension workers in Kenya.

“Farmforce” is a Software-as-a-Service solution that simplifies the management of small-holder farmers, 
increases traceability and enables access to formal markets. It is used to efficiently manage out grower schemes 
and contract farming programs in Tanzania.

b) Agriculture Extension and Advisory Services (AEAS) 

"Cure and Feed your Livestock": This app provides real time on animal disease and feeding strategies. 
Users will also be able to create farmer groups to exchange information and learn from others’ experiences 
and good practices.

“mNutrition” initiative in Tanzania is developing content for a mobile phone-based messaging service 
aimed at increasing knowledge of nutrition and health within communities. The information about nutrition is 
supposed to improve the community’s reaction to deficiencies they suffer from. 

“Airtel Kilimo” is a mobile agricultural value-added service (Agri VAS) developed by mobile network operator, 
Airtel Kenya. Airtel Kilimo offers an advisory service for smallholder farmers in Kenya related to crops, weather 
and market price information via mobile phones. Customers access the service via the USSD1 channel which 
is available on any mobile phone. The service also enables peer-to-peer communications between farmers 
via a chat function.

“Connected Farmer (CFA)” is an application for dairy cooperative in Kenya which supports detection of 
theft of milk by farm hands and collection agents as milk is delivered to the collection center. The CFA supply 
chain solution facilitates daily delivery receipts via SMS, allowing them to quickly identify potential fraud.

“Climate Change Adaptation and ICT (CHAI)” this is an application that strengthens the adaptive 
capacity and resilience of agro-pastoral communities in Uganda. It provides adaptation information which 
includes seasonal weather forecasts and agricultural information localized to sub-county level; weekly livestock 
and crop market information to help farmers decide what, when, where and how much to sell; guidance on 
low cost rainwater harvesting techniques; information on drought and flood coping mechanisms; and termite 
control measures. As well as using mobile channels, CHAI also has an FM radio presence.

“CHARIS Custom Based Drone Solution” is a solution developed by Charis a drone company in Rwanda 



S TAT E  O F  I N F O R M AT I O N  CO M M U N I C AT I O N S  T E C H N O LO G Y  ( I C T )  F O R  AG R I C U LT U R A L  I N N O VAT I O N S  I N  U G A N DA  2 0 1 9

71

which supports garden mapping, crop mapping, crop spraying ubiquitously hence saving the farmer the efforts 
to physically do it. They use the drones to optimize farm inputs, react faster to threats, estimates yield among 
others.  

Uhuru Labs in Tanzania, Third Eye Project in Kenya and TechnoServe Innovation in Uganda have also 
used drone technology for specific activities which include farm monitoring, yields estimation, crop health 
management, disease and paste identification and early warning. These disruptive forms of ICT4Agriculture 
adoption are shaping the future of agriculture extension services within the region. 

c) Agriculture Financial Services (AFS)

“M-PESA” enables Kenyans farmers to access to credit and also facilitates the well-functioning and efficiency 
of the credit market, especially by reducing information and monitoring costs. 

“Kilimo Salama” is an index-based agriculture insurance on agricultural inputs in Kenya and supports 
farmers in accessing insurance products for their farming. They can easily insure farm inputs against droughts 
or excessive rain through prepaid mobile phone fees via their mobile accounts. 

“ACRE” is an agricultural insurance product for smallholder farmers in Kenya. Known as the 'replanting 
guarantee', farmers can find, within each bag of Duma 43 Maize Seed, unique code. Farmers, via their mobile 
phone text this code to register their purchased seeds. 

“Virtual City AgriManagr system” allows management of the weighing, grading and receipting of produce 
collected from each farmer at the collection point in Kenya. The system also allows you to pay suppliers using 
cashless transactions and track & reward loyal customers and suppliers

d) Agriculture Marketing Services (AMS)

“eSoko” is a market information system put in place to provide farmers with price decision making tools to 
enlighten the path to socio-economic development through agriculture in Rwanda.
"AgriMarketplace" is a system that connects producers and traders to facilitate price access and ease of 
trades. The farmers have the opportunity to discover the best providers of raw materials as well as the best 
marketplaces to sell their products and the market prices in Rwanda.

“Tigo Kilimo” is an Agriculture value added service application that sends information on crops agronomy, 
market prices and weather forecasts to smallholder farmers in Tanzania. 

“Infortrade” is an application that uses SMS Info codes provided to disseminate information of interest to 
the farmer based on the automated replies for the SMS requests. 
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3.5. State of Agriculture Content Development and Delivery 

It is no secret that to achieve the agricultural sector outcomes as defined in various international 
and national social development frameworks (SDGs, the African Agenda 2063, NDP II, etc) which 
largely focus on addressing hunger and nutrition security, the farming community and other actors 
in the agricultural sector require appropriate; information, knowledge and skills to optimize the 
use of available resources.  
 
Thus, to address the information, knowledge and skills gaps of stakeholders in the sector, a 
systematic extension service delivery framework which is knowledge intensive is critical. In 
Uganda, the extension services are public good and the government continues to develop and 
implement various approaches to find the optimal mechanism for extension service delivery.  

Some of the approaches currently being used to deliver extension services in Uganda include: face-
to-face training, student interns from universities, information and communication technologies, 
demonstration farms, agricultural shows and fairs, field days, exposure visits, mass media, 
adaptive research trials, randomized control trials, and publications such as leaflets, production 
guides, posters, etc.  The use of ICTs in extension service delivery is better summarized by the 
SUFACE Model which was developed at Makerere University as illustrated in figure 25 below; 
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It is no secret that to achieve the agricultural sector outcomes as defined in various international and national 
social development frameworks (SDGs, the African Agenda 2063, NDP II, etc) which largely focus on 
addressing hunger and nutrition security, the farming community and other actors in the agricultural sector 
require appropriate; information, knowledge and skills to optimize the use of available resources. 

Thus, to address the information, knowledge and skills gaps of stakeholders in the sector, a systematic extension 
service delivery framework which is knowledge intensive is critical. In Uganda, the extension services are 
public good and the government continues to develop and implement various approaches to find the optimal 
mechanism for extension service delivery. 

Some of the approaches currently being used to deliver extension services in Uganda include: face-to-face 
training, student interns from universities, information and communication technologies, demonstration farms, 
agricultural shows and fairs, field days, exposure visits, mass media, adaptive research trials, randomized 

3.5. State of Agriculture Content Development and Delivery

3.4.3. Regional Technology Focus within the Agriculture Value Chain 

As witnessed from the numerous agriculture services offered within the East African region, ICT4Agriculture 
adoption has been undertaken improve the efficiency of the agriculture value chain (pre-production, production 
and post-production) through the provision of services to the farmers. The agriculture value chain has benefited 
from the numerous ICT applications that have been developed to support service provision. A summary of as 
the sample ICT4Agric application is presented in the figure below;

Figure 29: Sample ICT Innovations accross the Agricultural Value Chain
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a) Quality of Extension Services
Various studies on Uganda’s agricultural sector have identified knowledge management and sharing as one 
of the key challenges in the sector. Key among the identified gaps is inappropriate content development for 
various stakeholders, inappropriate content formats, and inappropriate content delivery channels among 
others. Mirembe, et al (2016), note that, weak knowledge management which involves; knowledge generation, 
information packaging and delivery are greatly affecting the delivery of extension services in the sector. The 
weak knowledge management systems directly impacts on the skills development of extension workers, hence 
impacting on the quality of services extension workers deliver. One professor of agriculture at Makerere 
University observed that;

This observation was further echoed by one extension worker in Lira who noted that;

Another extension worker in Kyenjojo added;
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guides, posters, etc.  The use of ICTs in extension service delivery is better summarized by the 
SUFACE Model which was developed at Makerere University as illustrated in figure 25 below; 
 

 
Figure 27: SUFACE Model of Extension Service Engagement between Key stakeholders 

 
a) Quality of Extension services 

Various studies on Uganda’s agricultural sector have identified knowledge management and 
sharing as one of the key challenges in the sector. Key among the identified gaps is inappropriate 
content development for various stakeholders, inappropriate content formats, and inappropriate 
content delivery channels among others. Mirembe, et al (2016), note that, weak knowledge 
management which involves; knowledge generation, information packaging and delivery are 
greatly affecting the delivery of extension services in the sector. The weak knowledge management 
systems directly impacts on the skills development of extension workers, hence impacting on the 
quality of services extension workers deliver. One professor of agriculture at Makerere University 
observed that; 
 
“Most extension workers are graduates of the Bachelors of Agriculture, which is fairly a broad 

programme. Therefore, the graduates are exposed to a wider field of knowledge largely 
theoretical as a means of grounding their careers. However, for such graduates to be effective in 
extensive service, they would need regular, timely industrial oriented trainings to enhance their 

knowledge and skills” 
 
This observation was further echoed by one extension worker in Lira who noted that; 
 

“The key challenge of an extension worker is the lack of timely reliable reference system of 
knowledge. When one is in the field, the only timely point of reference knowledge is Google 

which sometimes does not provide contextual information one needs. So one has to document the 
issues and consult researchers within the National Agriculture Research Systems (NAS) often 

times the extension worker relies on his/her social capital” 
 
Another extension worker in Kyenjojo added; 
 

“While a lot of research is being conducted and published in various scientific journals, the 
researchers often don’t provide their findings in formats that are usable by extension workers.  
It’s extremely important for researchers to develop knowledge products from their studies for 

various stakeholders to stimulate uptake of their findings” 
 

Figure 30: SUFACE Model of Extension Service Engagement between Key stakeholders

Most extension workers are graduates of the Bachelors of Agriculture, 
which is fairly a broad programme. Therefore, the graduates are 
exposed to a wider field of knowledge largely theoretical as a means of 
grounding their careers. However, for such graduates to be effective in 
extensive service, they would need regular, timely industrial oriented 
trainings to enhance their knowledge and skills.

The key challenge of an extension worker is the lack of timely reliable 
reference system of knowledge. When one is in the field, the only 
timely point of reference knowledge is Google which sometimes does 
not provide contextual information one needs. So one has to document 
the issues and consult researchers within the National Agriculture 
Research Systems (NAS) often times the extension worker relies on 
his/her social capital.

“

“
”

”

control trials, and publications such as leaflets, production guides, posters, etc.  The use of ICTs in extension 
service delivery is better summarized by the SUFACE Model which was developed at Makerere University as 
illustrated in figure 25 below;
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The challenges of agriculture content are also well described by farmers, who are final consumers of most of 
this content, as observed by the famers in Lira;

The engagement with plant breeders and heads of value chains at NARO revealed that they too have 
challenges when training farmers with the currently context format. One plant breeder observed that when 
training farmers using text based content he finds it very difficult to illustrate some concepts. In order to address 
these challenges, he is piloting the use of farming videos from access agriculture and other sources. These are 
often generalized content and lack contextual case studies which farmers can identify with. 

Another famer in Butaleja noted;

An extension worker in Oyam observed that;

A female farmer in Buikwe district narrated her experience on content as follows;

While a lot of research is being conducted and published in various 
scientific journals, the researchers often don’t provide their findings in 
formats that are usable by extension workers.  It’s extremely important 
for researchers to develop knowledge products from their studies for 
various stakeholders to stimulate uptake of their findings

To improve my training with farmers I often rely on open source video 
content. My experience from these trials indicate that famers tend to 
understand visual illustration more than virtual explanations

“

“

”

”

It is hard to access a production guideline for some value chains like 
rice and green gram, and if the production guide exists it is often 
expensive to buy, written in English with complicated terms and largely 
text, which make it is difficult to interpret and sometimes visualize the 
message

I lack a timely and reliable point of reference like YouTube due to 
internet connectivity and costs. How I wish Ministry of Agriculture 
and NARO can create a YouTube channel where they publish locally 
authored content for extension workers to use, but also provide free 
internet access to enable us to access these videos.

“

“

”

”

Some production guides use misleading expressions for example, 
where they state that plant spacing should be at least 2 feet, my 
question is whose feet? A child, woman or grownup man? Because 
each of these have different sizes and yet in our community all these 
categories of individuals participate in farming activities

“
”
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I tried to venture into passion fruits farming, but I could not find content 
anywhere to guide me. We hardly see an extension worker in our 
area. Therefore, I have had to rely on mouth to mouth knowledge to 
understand how to grow passion fruits, this has not been easy and I 
have made losses due to limited availability and accessibility of passion 
fruit farming information

Most of the content we receive is in English and yet majority of us 
did not go to school due to the war. Besides, sometime they provide 
us misleading information. For example recently we were advised to 
plant that rains have started only for our crops to be hit by drought. 
We lost entire fields, this was very discouraging

“

“

”

”

An interview with one community based organization promoting improved household incomes through 
agriculture in eastern and northern Uganda revealed that, development and accessibility of product guides 
is one of the fundamental challenges affecting farmers. The officer in charge of information and knowledge 
management representing the organization observed;

The issue of reliability of content was further articulated by farmers in a focus group discussion in Apac district, 
who noted that; 

Most of the needed information by farmers is not available within the 
community, even district production offices don’t seem to have this 
information. In cases, where this information exists it is not timely or 
reliable. So we normally produce leaflets by reviewing information 
from various sources in order to guide our farmers

“
”

b) Language of Content
The survey among farmers and services provider who responded to the study on the language of content being 
used and their preferred choice revealed as illustrated in figure 26 below that majority of the farmers 65 out 
of the 74 who responded indicate the current content is mostly in English, this was a similar trend with service 
providers of which 5 out of 6 who responded indicated the content to be in English. 
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Figure 28: Language of the Content accessed and preferred 

 
When asked about the language they would prefer the content to be in, majority of farmers who 
responded to the question (51 out of 74) preferred the local language to English while for the 
service providers they were evenly split between the local language and English (see figure 26 
above). The desire to have content in local language could be attributed to the fact that majority 
(67%) of the farmers who responded had below university level education (Certificate 11%; 
Primary 26%; Secondary level 30%) and therefore, they have limited comprehension of English 
language. Even those who had secondary level education they mostly studied in rural schools 
which had poor standards, hence their weak comprehension of English language concepts.  
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Figure 32: Sources of information for Farmers and Service Providers

When asked about the language they would prefer the content to be in, majority of farmers who responded 
to the question (51 out of 74) preferred the local language to English while for the service providers they 
were evenly split between the local language and English (see figure 26 above). The desire to have content in 
local language could be attributed to the fact that majority (67%) of the farmers who responded had below 
university level education (Certificate 11%; Primary 26%; Secondary level 30%) and therefore, they have limited 
comprehension of English language. Even those who had secondary level education they mostly studied in 
rural schools which had poor standards, hence their weak comprehension of English language concepts. 

c) Sources of Information
The study further sought to establish sources of information for both farmers and extension service providers 
and the figure below highlights the key findings.

From the survey among farmers who participated in the study, it was clear that researchers and NGOs were 
the main sources of information for most of these farmers as 61 out of 74 farmers indicated so. This is not 
surprising as civil society organizations are community based, enabling farmers to easily engage and interact. 
Furthermore, researchers and students’ interns were found to have more field presence than district production 
officers and extension workers.  The limited presence of extension workers is largely attributed to the lack of 
facilitation of extension workers and district production officers. This was well summarized by one extension 
worker who observed that.
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“Often times we don’t have fuel or field allowance to go to the field. So, we report to office and 

attend to office duties. The budget allocated for field operation is very low and unrealistic 
besides we experience delayed release of funds” 

 
The survey also revealed that radio is the second most popular source of information for farmers 
as illustrated in figure 27 above, while production guides, newspapers and internet were identified 
as the most commons sources of information for service providers.  
 
Generally, this study has revealed that, content for extension service is still a main challenge as 
the content development and distribution remains uncoordinated. From both primary and 
secondary sources of this study, it came out clearly that there is significant variation in content in 
terms of what various extension service providers deliver on the same value chain in the same 
agro-ecological zone. Furthermore, we observe that, there are some cases of generalized content 
across the country that does not take into account variations in agro-ecological zones as well as 
the language needs of the intended beneficiaries. From various stakeholders and studies, it was 
revealed that the scope of most content is limited to production practices and omits other stages of 
the value chain which are important for optimizing returns to investment for the farmers and other 
value chain actors. Critical content lacking include; enterprise selection, business management, 
record keeping, leadership and human resource management, marketing and sales, price modeling, 
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0 10 20 30 40 50 60 70

Radio
Farmer demostrations

Newspapers
Production guides

Social events
posters and leaflets

Internet
Researchers & NGO

Sources of Information

Service Providers Farmers

Often times we don’t have fuel or field allowance to go to the field. So, 
we report to office and attend to office duties. The budget allocated 
for field operation is very low and unrealistic besides we experience 
delayed release of funds

“
”



S TAT E  O F  I N F O R M AT I O N  CO M M U N I C AT I O N S  T E C H N O LO G Y  ( I C T )  F O R  AG R I C U LT U R A L  I N N O VAT I O N S  I N  U G A N DA  2 0 1 9

77

The survey also revealed that radio is the second 
most popular source of information for farmers 
as illustrated in figure 27 above, while production 
guides, newspapers and internet were identified as 
the most commons sources of information for service 
providers. 

Generally, this study has revealed that, content 
for extension service is still a main challenge as 
the content development and distribution remains 
uncoordinated. From both primary and secondary 
sources of this study, it came out clearly that there 
is significant variation in content in terms of what 
various extension service providers deliver on the 
same value chain in the same agro-ecological 
zone. Furthermore, we observe that, there are 
some cases of generalized content across the 
country that does not take into account variations 
in agro-ecological zones as well as the language 
needs of the intended beneficiaries. From various 
stakeholders and studies, it was revealed that the 
scope of most content is limited to production 
practices and omits other stages of the value chain 

which are important for optimizing returns to 
investment for the farmers and other value chain 
actors. Critical content lacking include; enterprise 
selection, business management, record keeping, 
leadership and human resource management, 
marketing and sales, price modeling, financial 
management among others. Yet these knowledge 
areas are critical in running a succession farming 
enterprise. Nevertheless, there are some emerging 
best practices in developing extension content as is 
the case with the coffee sector which has developed 
harmonized extension materials. 

It was established that most of the current 
extension content does not to take into account 
the increasing impact of climate change and 
environmental degradation. Key to this is irregular 
update of the content to reflect dynamic changes 
in the environment. Some stakeholders observed 
that most of the content is not updated in a timely 
manner which affects the reliability and quality of 
content to the stakeholders.  

The survey also revealed that radio is the second 
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as illustrated in figure 27 above, while production 
guides, newspapers and internet were identified as 
the most commons sources of information for service 
providers. 
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is significant variation in content in terms of what 
various extension service providers deliver on the 
same value chain in the same agro-ecological 
zone. Furthermore, we observe that, there are 
some cases of generalized content across the 
country that does not take into account variations 
in agro-ecological zones as well as the language 
needs of the intended beneficiaries. From various 
stakeholders and studies, it was revealed that the 
scope of most content is limited to production 
practices and omits other stages of the value chain 

which are important for optimizing returns to 
investment for the farmers and other value chain 
actors. Critical content lacking include; enterprise 
selection, business management, record keeping, 
leadership and human resource management, 
marketing and sales, price modeling, financial 
management among others. Yet these knowledge 
areas are critical in running a succession farming 
enterprise. Nevertheless, there are some emerging 
best practices in developing extension content as is 
the case with the coffee sector which has developed 
harmonized extension materials. 

It was established that most of the current 
extension content does not to take into account 
the increasing impact of climate change and 
environmental degradation. Key to this is irregular 
update of the content to reflect dynamic changes 
in the environment. Some stakeholders observed 
that most of the content is not updated in a timely 
manner which affects the reliability and quality of 
content to the stakeholders.  
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Therefore, the current state of agriculture content development and delivery can best be characterized as 
having; 
1. Poor curriculum development practices, which result into inappropriate curriculum
2. In appropriate content formats for various stakeholders 
3. Inaccessibility of production content in communities who need it 
4. High costs of agriculture content access
5. Unreliability of content and lack of timely access
6. Uncoordinated content development and delivery mechanisms
7. Lack of quality controls at various levels 

These challenges affect all stakeholders from breeders to farmers, processors to logistics and consumers of 
agriculture produces.

Having documented the profile of innovators and highlighted some of the outstanding innovations in the 
sector. It was important to document some of the inspiring user testimonies of these innovations. Accordingly, 
in this section some user testimonies are highlighted. 

a) Ensibuuko User Testimonies 
One of the users of Ensibuuko who was contacted during this study who serves as the General Manager 
of Rukiga SACCO Limited in Kabale, observed that Mobis application has greatly improved their business 
processes, reducing significantly time it takes to process transactions but also produce reports, key for making 
various decisions. He noted that; 

3.6. Selected User Testimonies of Integrating ICTs in Agricultural Processes
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When Rukiga started, we used to keep all our financial records in 
ledgers and excel sheet. This became a big problem when it came to 
generating reports because we would have to do all the calculations 
manually and this became hectic especially for a SACCO with many 
branches. Mobis came to our rescue with automated reports that are 
generated without any extra effort and time

“
”b) KUDU User Testimonies 

The importance of Kudu was summarized by one Agro-Producer dealer who noted that; 

c) M-Omulimisa User Testimonies 
M-omulimisa like many similar applications targeting smallholder farmers uses the village agent model users. 
One of the users of M-omulimisa is a farmer associated with WOUGNET in Pallisa district who noted;  

d) SUFACE- ERIGNU User Testimonies  
Most applications targeting smallholder farmers assume that farmers have zero knowledge to share and most 
of these efforts are focusing on pushing information and knowledge to farmers, without learning from farmers. 
However, for SUFACE-Model innovation allows farmers to view other farmer queries and share their own 
experiences, by commenting on the service which enables the development of “PROSUMER” communities of 
information i.e. producers and consumers of information. One farmer in Lira observed thus; 

Extension officers have reported that it is more convenient, efficient and effective for them to reach out to 
farmers using the system instead of reaching them physically. An extension officer who has used the application 
observed that; 

Another farmer on Kole observed that; 

Another village agent in Apac noted that; 

Often times we don’t have fuel or field allowance to go to the field. So, 
we report to office and attend to office duties. The budget allocated 
for field operation is very low and unrealistic besides we experience 
delayed release of funds

The system makes it easy and cheap for me to reach many farmers 
at once. This is difficult under our traditional extension service, as we 
have to travel long distances looking for farmers. The service saves me 
time and fuel

“

“

”

”

The application helps us to get extension services which are scarce in 
our community

ERIGNU application has helped us to learn from each other, through 
the query comments section

The application has created a job opportunity for me as a village agent

“

“

“
”

”

”
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Previously we used to go to Kubere Information Centre (KIC) in Apac 
to get advice on farming especially consultation on inputs, pest and 
disease management. But using ERIGNU application we now send a 
query on the mobile application.

In my professional practice calculating accurately and consistently the 
disease intensity in the plant is one of the most challenging issue as 
it largely depends on human judgment. However, the use of Artificial 
Intelligence tool from Makerere University, although still in pilot stage 
promises to provide accurate and reliable diagnosis of plant disease 
incidents

I had challenges monitoring the health of my animals and farm 
records, the use of Jaguza platform has simplified my farm records 
management needs

Green leaf system has been a very good innovation and has 
streamlined our out growers’ operation and significantly  reduced 
any mis-computations which were a characteristic of the old manual 
system. Another core advantage of green leaf is that it was not costly 
and has timely local support whenever issues arise  which by the way  
is very rare. It was well built

Jaguza application provides information on; market opportunities, 
access to online veterinary doctors, tracks sales and financials making 
it easy for me to manage my farm better

“

“

“

“

“

”

”

”

”

”

e) Jaguza User Testimonies  
During the study, two users of Jaguza were interviewed about their experience of using the platform.  The 
following are some of the testimonies they shared: 
One farmer Okot Kenneth observed;

g) Green Leaf  User Testimonies  
In most corporative based farming models, managing members’ transaction records is one of the most 
challenging tasks. This is a similar challenge Mpanga Tea Grower Factory Limited found itself with. Besides, 
managing members transactions (out growers), the factory had to deal with managing casual workers on 
her tea estates, whose payment depended on the daily tasks performed and yet various tasks had different 
remuneration rates. As observed by the Factory IT manager;

The testimonies derived from the above innovations show that the innovations have greatly improved the 
business lives of the smallholder famers in their daily operations. This could be one way through people who 
have previously shunned agriculture may be attracted thereby improving the livelihoods of many Ugandans, 
especially in the era where youth unemployment is a daring crisis in Uganda.

f) Mcrops User Testimonies 
One of the pilot users of Mcrops apps on cassava disease diagnosis observed that;;

Another early adaptor of the platform who never wanted to reveal his identity observed that; 
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This chapter provides the proposed ICT4Agric Integration Framework for Uganda as a based input in the 
development of an ICT4Agric Strategy for the country. Section 4.1 presents the way of thinking which guided 
the development of the framework, section 4.2 provides a description of the framework and section 4.3 
present a brief on critical success factors. 

This study has revealed that successful integration of ICT in various sectors and business processes not only 
depend on availability of technologies and demand, but also on existence of a systematic coordination 
mechanisms to guide actions of various stakeholders. It is evident therefore, from regional case studies that 
accelerated use of ICTs in agriculture is largely guided by the existence of an ICT for agriculture strategy at 
national level. 

The development of an appropriate ICT strategy for Agriculture should be informed by the existing; technology 
and utility infrastructure, human capital, state of regulatory environment, accessibility to finance resources, 
and stakeholder information and business needs. In terms of technology and infrastructure capacity we note 
that, Uganda has a rapidly growing telecommunication sector with about 24.6 million telephone subscribers, 
with associated increase in number of internet users estimated at over 7 million as of march 2018 as per the 
figure below. 

It is worth noting that the cost of internet access in Uganda has been gradually declining resulting into 
increased uptake of online services.  As noted by the National IT Survey report 2018, one the hindrance to ICT 
adoption especially the use of phones is the limited access to charging stations, therefore access to electricity 
and other sources of energy are critical in the development and use of ICTs in agriculture sector. 

4.1. Theory of Change and Way of Thinking

Users and subscribers 2011 2012 2013 2014 2015 Annual 
Percentage 
Increase

Fixed Internet Subscribers 88,786 96,000 100,900 113,400 130,200 14.8

Mobile wireless internet 
subscriptions

977,500 2,692,705 3,625,559 5,694,930 7,349,540 29.1

Estimated internet users ('000) 4,800 6,200 7,314 10,813 13,842 28

Internet penetration (Rate) 3.2 8.2 20.7 29.5 39.7 34.6
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Figure 30: Internet Subscription as of 18-03-2018 (Source: Uganda Communication 

Commission-UBOS) 

It is worth noting that the cost of internet access in Uganda has been gradually declining resulting 
into increased uptake of online services.  As noted by the National IT Survey report 2018, one the 
hindrances to ICT adoption especially the use of phones is the limited access to charging stations, 
therefore access to electricity and other sources of energy are critical in the development and use 
of ICTs in Agriculture sector.  
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Stakeholder Interests

Farmers • Improve access to time and reliable information 
• Access to better input markets
• Access to better output markets
• Increased productivity and income
• Informed agricultural enterprise selection and better farming 
          practices (e.g., pests, disease, weather) 
• Improve access to extension services and expert information, 
          services, and best practices
• Enhanced record keeping
• Increased access to financial services

Researcher Institutions • Ability to  access to otherwise unreachable farmers 
• Ability to test and validate academic research and innovation       
          in real-world applications
• Opportunity to solve practical problems and share best 
          practices with aggregated groups of farmers
• Better training curriculum and enhanced student learning 
             experience through living labs models of teaching and learning
• Timely and reliable feedback on research experiments 

Input providers • Access to farmer profile and production potential in order 
          optimally develop market linkages 
• Open new market niches  to serve new customers who 
           previously would be out of reach for the input dealers
• Access to reliably and timely sector information to enhance 
           decision making in development of new products and services
• Ability to track and get feedback on performance of their inputs

Produce dealers • Access to farmer profile and production potential in order to 
          predict yield potential and plan collection logistics 
• Open new market niches  to serve new customers who 
          previously would be out of reach for the produce dealers
• Access to reliably and timely section information to enhance 
          decision making in development of new products and services
• Better forecasting for greater efficiency and fewer losses
• Stronger relationships with farmers

Agro-Processors • Access to farmer profile and production potential in order to 
           predict yield potential and plan collection logistics 
• Open new input and output markets
• Access to reliably and timely section information to enhance 
           decision making in development of new products and services

Finance service providers • Access to farmer profile and production potential in order 
          optimally evaluate farmer creditworthiness 
• Open new market niches  to serve new customers who 
          previously had no formal access to affordable finance 
• Access agricultural information in the sector to better 
            understanding of unmet financial needs and develop innovative 
          financial products
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Insurance service providers • Access agricultural information in the sector to better 
           understanding of insurance opportunities and develop 
           innovative products like crop and animal insurance
• Access to farmer profile and production potential in order 
          evaluate farmer level of risk and define appropriate risk 
          management plans

Development partners • Access agricultural information in the sector to better 
           understanding of insurance opportunities and develop 
           innovative products like crop and animal insurance
• Access to farmer profile and production potential in order 
          evaluate farmer level of risk and define appropriate risk 
          management plans

ICT innovators and 
entrepreneurs

• Access to timely and reliable sector information to stimulate 
          innovating thinking 
• Development of new business opportunities based on evidence 
             which increases technology adoption and acceptance e.g. soil 
           testing, financing, logistics, farm machinery, e-extension etc.
• Production and Service innovations  with the ability to reach 
           new customer base early, for longer-term benefits 
• New job opportunities with growth potential

Government through 
MAAIF and her agencies

• Enhanced sector productivity 
• Improved household incomes, and improve economic growth
• Job creation especially among the youth
• Improved food and nutrition security at household and national 
           level
• Improved effectiveness and efficiency of government services 
           in agricultural sector
• Enhanced sector information management and improved 
           transparency
• Better coordination among various actors in the sector and 
           minimize duplication of efforts

Logistics Providers • Access to timely and reliable information for enhancing 
          planning
• Improved logistics services in terms of effectiveness and e
          fficiency 
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Therefore, it’s our considered opinion that the development of an ICT4Agric Strategy for Uganda should be 
driven by a multi-stakeholder and multi-sector views as the ecosystem depends on various stakeholders with 
various stakes as illustrated above. Furthermore, the process of integrating ICT in Agriculture sector should 
be envisioned as a long-term objective which requires continuous and rigorous planning given the dynamic 
nature ICT’s and its ecosystem. 

As alluded to in this document, a number of ICT applications over 183 have been identified during this study. It 
is worth noting this is not an exhaustive list, but an indicator of the potential in the sector. The number of these 
applications and services keep growing every day and in order to further encourage this development and 
ensure sustainability and better co-ordination of emerging and evolving technologies, guidelines needs to be 
developed in order to respond to the real needs in agricultural sector. Thus, ICT needs in the sector must be 
seen from the perspective of an integrated information management system which minimizes the duplication 
of data and ensures consistency, improves integrity of the data and can address a wide variety of information 
needs. It’s these schools of thought that inform the proposed framework for ICT4Agric as described in section 
below

The ICT4Agric Framework has been developed to guide and support different stakeholders, including; 
farmers, innovators and entrepreneurs, input and output providers, researchers, financial service providers 
among others in the agriculture value chain (pre-production, production, post-production) to infuse ICT in 
their business processes. This framework allows innovators to determine at what level of the agriculture value 
chain they can integrate and the depth of ICT adoption of the ICTs.  Also, it guides the consumers such as 
farmers, researchers who are within the agriculture value chain to decide on the depth of ICT adoption they 
need to make in order to effectively perform their service provision. 

4.2. ICT4Agric Framework Description

The ICT4Agric framework has three (3) main layers that interrelate in order to realize the goal of effective 
integration of ICT within the agriculture sector. These layers include; inputs, innovation development and usage 
and outputs. The ICT4Agric framework works in such a way that one has to start with the input layer, innovation 
development and usage layer and lastly the outputs layer. The output layer highlight the immediate and long 
term outcomes as the result of using ICTs in agriculture, such as effective and efficient service provision. The 
model is illustrated in the figure below; 
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effective integration of ICT within the agriculture sector. These layers include; inputs, innovation 
development and usage, and outputs. The ICT4Agric framework works in such a way that one has 
to start with the input layer, followed by the innovation development and usage layer and lastly 
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Figure 34: ICT Enabled Value Chain Process 
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Figure 31: Proposed ICT4Agric Integration Framework Model 

 
 
Input Layer 
This is a layer where the ingredients to support integration and adoption are put together in order 
for innovation to happen or consumption to take place.  The input layer contains the capacity for 
innovation to flourish and be consumed by the different stakeholders. This layer will contain the 
regulatory environment, infrastructure, skills, technologies, and finances among others that can be 

Input Layer
This is a layer where the ingredients to support integration and adoption are put together in order for innovation 
to happen or consumption to take place.  The input layer contains the capacity for innovation to flourish and 
be consumed by the different stakeholders. This layer will contain the regulatory environment, infrastructure, 
skills, technologies, and finances among others that can be tapped into by the stakeholders during the 
service provision. The different stakeholders use this layer differently and will depend on the need (innovate 
or consume). The innovators may need the infrastructure, skills, technologies and finances to support them in 
developing something innovative for the agriculture value chain. It is these inputs that are used at a certain 
depth of ICT adoption within the agriculture value chain to develop innovation for use in service provision.

It is important to understand that without these inputs innovation can hardly take place and also no 
consumables can result. Taking an example of regulatory environment, innovators need to work within agreed 
upon standard that do not conflict with the international guidelines set. Innovators have to develop innovations 
that support data protection rules and so on. Also, there are so many technologies that can be used during 
innovation. These could be open source or proprietary technologies which the innovators and consumers can 
decide to take on depending on their environment. Consumer need the finances to acquire the technologies 

Figure 35: ICT4Agric Intergration Framework
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and also work within a regulated environment as they utilize the innovations for service provision. The inputs 
are provided by two categories public and private sectors. The public provides inputs such as infrastructure, 
regulatory environment among others. The private sector provides inputs such as financial support, skills 
(expertise), and technologies among others. However, in some cases both public and private sectors can 
collaborate to provide a specific input in order to support the innovation eco-system. 

Innovation development and Adoption Layer 
This layer is coined around the agriculture value chain which contains different stages (pre-production, 
production and post-production). There are different activities that are undertaken within these stages of the 
value chain. Therefore, the activities can embed ICT in different forms and this will depend on the depth of 
adoption. The agriculture value chain stages contain different activities as described in the table below.

Depth of adoption of ICT at the different activities will depend on the need and availability of the appropriate 
inputs. The depth of adoption of ICT is at three levels, enhancement, transformation and disruption. The input 
ingredients will determine what level of innovation will result and what will be consumed by the stakeholders. 

Enhancement level 
This is a level that redefines the specific service provision within the agriculture value chain by adopting 
technology to directly change the offering of the service and there could be some functional improvement 
or not.  In this level technology comes in to provide an alternative form of undertaking to the activities within 
the agriculture value chain. What was being done manually by a human being, the ICT adopted can aid the 
same human being to do it more effectively and efficiently. See table xx for an example on how enhancement 
is realized. 

Transformation Level 
This is a level that allows modification of the specific service by using technology to significantly redefine 
the activities being undertaken. By doing so new tasks emerge within the service due to the introduction 
of technology and these could have never been conceived before in delivering the same service. Under 
transformation level, technology integrated within the agriculture value chain creates news tasks which are 
aimed at effectively and efficiently improving the delivery of service to the stakeholders. See table xx for an 
example on how transformation is realized.

Disruption Level 
This is a level that allows technology to provide an alternative way of delivering a service as compared to 
the traditional way of delivering it. The integration of technology completely brings into existence of a new 
way of delivering a service in a more effective and efficient form. Many of these technologies being deployed 
under the disruptive level are ones that use artificial intelligence (AI), machine learning and advance wireless 
communication technologies to support service delivery. In the table same examples are highlighted on how 
transformation is realized. From disruptive innovations.

Pre-Production Production Post-production 
 Enterprise section 
 Land selection
 Production modeling and 
   planning 
 Access to financial services
 Value chain  determination  
 stakeholder profiling 
 Market access information
 Weather information  

 Production systems 
   establishment 
 Land preparation 
 Sowing or animal acquisition
 Input management
 Water management
 Fertilization and genetic 
   material management
 Pest and disease management 

 Food processing 
 Packaging 
 Marketing 
 Transportation 
 Food storage 
 Etc. 
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Level of Innovation Example 

Disruption Example 1 – Pre-production: A farmer uses a drone to perform 
mapping of their farmland and information automatically is plotted 
onto the google maps. There is no need of the farmer to move but 
uses the drone technology to move across the farmland undertaking 
the plotting and mapping activities.  
Example 2 - Production: The farmer uses Internet of Things (IoT) and 
Sensors to manage their farms. Sensors placed strategically around 
farms along with image recognition technologies which can allow 
farmers to view their crops from anywhere in the world. These sensors 
can send farmers up to date information in real-time, so changes can 
be made accordingly to their crops. For example, they can trigger 
irrigation to take place within a particular part of the farmland where 
it is presumed that there is need of water and then send a report to the 
farmer in real-time. 
Example 3 – Post-production: A farmer uses a production ICT 
enabled unit to perform food processing where by the different 
activities are entirely performed by the machine with the help of AI 
and machine learning. Mixing of the different ingredients and within 
the required quantities is all managed by technology plus monitoring 
the food processing value chain. 

Transformation Example 1 – Pre-production: A farmer may decide to use a search 
engine such Wikipedia or Google to research about the soil samples 
and the crops that grow well in them instead of trying and erroring 
within the garden.
Example 2 - Production: A farmer may use an application onto the 
mobile phone to perform a disease diagnosis by taking an image of 
the plant, use the application to analyze the image and hence provide 
knowledge about the plant disease. Instead of using personal eye 
sight to perform a disease diagnosis by either the farmer or expert. 
Example 3 – Post-production: A farmer uses an agricultural ICT 
tool to sell their products through a bidding process by allowing 
bidders to bid and the highest bidder is offered the product. The ICT 
agricultural tool is able to determine which bidder offers the best price 
for the product amongst the many bidders with several other factors 
put into consideration such as location of goods, quantity, etc. Instead 
of the farmer taking their products to the market to find the best buyer, 
the ICT agricultural tool supports in getting the products bought off 
virtually and then sent to the highest bidder. 

Enhancement Example 1 – Pre-production: A farmer using google maps to 
measure their land size instead of using the physical land surveyors.
Example 2 - Production: An ICT application is developed that 
regularly sends information to farmers about something of importance 
via SMS instead of going to the farmers face to face and giving them 
the information. 
Example 3 – Post-production: A farmer uses a known agriculture 
e-commerce website to know the current market prices for the 
agriculture products instead of going to the physical market to find 
out the actual costs which have already been inflated by the middle 
person. 
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The synthesis of data from both primary and secondary sources during this study revealed that, successful 
integration of ICT in agriculture sector will depend on a number of factors, key among them include; 
1.      Real economic value added either because of savings resulting from the use of ICT or an increase in 

revenue or profitability. The adoption of ICT by a stakeholder within a given value chain should be 
informed by logically calculated benefits in terms of increase in revenue or cost savings in the business 
processes. 

2.       This is need to have a central ICT4Agric strategy implementation coordinating teams preferably 
housed within MAAIF as the sector leader to empower and promote the implementation of the strategy

3.      In any multi-stakeholder engagements, appropriate communication strategy plays a critical role. Thus, 
the development and implementation of an ICT4Agric strategy should use appropriate language and 
medium to communicate with the farmers and other stakeholders providing a good response to the 
programs

4.      The various intervention action by stakeholder should be well conceptualized and executed with a 
win–win partnerships approach.

5.      Success integration of ICT in agriculture dependents of existence of progressive policy environment to 
spar the rapid development of ICTs

6.      Success use of ICT in agriculture also depends on availability, accessibility of critical core infrastructural 
like internet connectivity and electricity to power up hardware devices. 

7.      Better engagement between researchers and innovators is critical as this results into development of 
demand driven innovation, which increase the chances of innovation adoption and adaptation. 

8.      Building trust by using local champions as facilitators and locally developed solutions
9.      Directly involve the community members in training and can demonstrating solutions

4.3. Critical Success Factors for ICT4Agric Framework 
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This chapter provides a discussion of the emerging conclusions from the study and make some recommendations

CONCLUSIONS AND 
RECOMMENDATIONS5

From the study, a number of observations have been made and accordingly a number of conclusions have 
been deduced. For purposes of effective communications, the conclusions are discussed along the key research 
questions of the study.

1.      State of art and practice in the development and use of ICT in agriculture:  during this study a total 
of 183 ICT4Agric innovations at various stages of development were identified across the country. 
It was observed that majority (109) of the innovations are at idealization stage largely focusing on 
smallholder farmer information management needs as a means of complimenting extension service 
delivery. The innovations are largely developed using mobile and web technologies especially android 
platform for mobile, java, PHP and MySQL for web applications. It was also observed that most of the 
innovations are not driven by scientific research but rather by intuition and passion, often resulting into 
duplicated efforts and slow transition into commercial viable products. In terms of profile of innovators 
majority are students in higher institutions of learning followed by fresh graduates. It emerged from 
the study that majority of users (nearly 85%) of these innovations are smallholder farmers. We also 
note a few agro processors and logistic dealers are adopting ICT4Agriculture for effective process 
management. Generally, there are a few high-end technology innovations using platforms like artificial 
intelligence and advance mobile technologies like drones and RFIDs. Yet these technologies provide 
excellence opportunities to address critical challenges on the services such as pest and disease detection 
and surveillance, climate smart animal and crop management, real-time information gathering and 
automate decision making among others. 

2.       State of practices in content development and delivery to farmers: We noted that currently agriculture 
content development is uncoordinated and unregulated. Various actors including MAAIF, research 
institutions and civil society organizations (CSO) develop and distribute content to farmers and other 
value chain actors without having the content validate and certified. Most of the content is developed 
in text format in form of information leaflets, posters and production guides. The content is mostly 
authored in English, yet majority of farmer prefer content in their local language given their limited 
comprehension of English language concepts. Generally, there is lack of a central point of reference for 
authentic content for various value chains. Where content exists it’s often inaccessible to stakeholders 
who need it. The study revealed that CSOs/ NGOs were the main sources of information for most 
farmers as indicated by 61 out of 74 farmers who answered this question, followed by social events and 
radios. 

3.       Enabling and constraining elements in the development of ICT4Agric. The review of the ICT4Agric 
sub-sector ecosystem revealed that, the country in general does have an enabling policy environment to 
promote the development and uptake of ICTs in agriculture. For example the recently approved national 
agriculture extension policy 2016 clearly articulate gaps in extension service delivery and proposes 
progressive strategies of how to address these gaps, especially promote the use of ICTs to address 
the gaps. Furthermore, the efforts by the ministry of ICT and National Guidance under digitalizing 
Uganda and the associated programme of the National ICT Innovation Support Programme (NIISP) all 
have defined agriculture as the anchor sector for these interventions. Furthermore, a number of social 
transformation instruments at national level including; the national development plan two, the NRM 
manifesto and the Rural Communication Development Fund (RCDF) have all prioritized ICT4Agric 
development as a means of enhancing sector growth. In terms of  technical skills availability to spark 
ICT4Agric, it was observed that the country has witnessed a rapid expansion of  the higher education 

5.1. Conclusions
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sector in recent years, with most the of new institutions focusing on science and technology and it’s not 
surprising therefore that majority of the innovations profiled during this study have their origins from 
universities. Furthermore, the country is witnessing a rapid expansion of innovation and incubation 
centers, with potential to catalyze the ICT4Agric by accelerating innovations into products. 

4.      Does the country have an ICT integration strategy for Agriculture? From the study it was clear that 
they are various efforts promoting the integration of ICT in agriculture, the efforts are largely driven by 
three forces, which are; policy direction, demand driven and technology driven. It was observed from 
this study that there is lack of a coordination mechanism (integration framework) in the sector to drive 
ICT integration. The lack of this framework is resulting into duplication of efforts and minimal sharing 
of experience, resulting into suboptimal impact on the sector. However, the new efforts by the MAAIF to 
develop an ICT strategy for the sector is a welcome intervention as it will streamline actions of various 
stakeholders resulting into aggregation of efforts as opposed to the current state of practice which is 
full of duplications of efforts. Through the World Bank funded ATAAS programme, an ICT specialist was 
hired to provide leadership in development of e-platforms at the MAAIF and the capacity of number of 
ICT officers at NARO Secretariat and selected ZARDIs was enhanced. MAAIF through ATAAS programme 
piloted an e-Certification platform in which 4,276 traders were certified through the platform. This 
study revealed that MAAIF is developing other platforms such as e-M&E, e-Extension, and e-Markets 
which help to accelerate project management and service delivery significantly.  It was observed that 
efforts at MAAIF are focusing on sector performance improvement in terms of; (a) flow of information 
between farmers and other actors, (b) enhancing sector  e-M&E function and public accountability;  
(c)  facilitation  of  market  links  through  e-marketing  and  e-certification;  (d)  production  support  
through  e-vouchers;  and  (e)  publicly  accessible  platform  for agricultural information and statistics 
(e-agric statistics)

5.      Some of the greatest challenges of the agriculture sector are poor information management and poor 
quality of extension services. It is well noted that, although the sector employs nearly 70% of the citizen, 
its direct contribute to tax base is about 1%. Furthermore, the few sector development incentives are 
accessed by large foreign investors leaving the majority of Ugandan sector players out. It was noted 
that most of the challenges are associated with information access and management. Therefore, 
government should expend significant efforts to profile sector players to ensure effective planning, and 
development of information and knowledge products for various actors. Further efforts are needed to 
develop advanced technologies in smart farming like use of drones and automated irrigation, artificial 
intelligence based pest and disease detection and surveillance among others. Government needs to 
promote information access and invest in research for development of advanced technologies which 
may not be easily financed by private sector led efforts.

6.      What institutional development needs to take place to ensure that ICT4Agriculture has a sustained 
impact? It is very clear that current progress in ICT4Agric development and adoption are largely donor 
driven as opposed to being policy or demand driven. Furthermore, the study revealed that there is lack 
of a coordination mechanism in the sector to streamline the development and integration of ICT for 
Agriculture. Therefore, at institutional level, there is need to develop and implement an ICT strategy 
for agricultural sector with the sole aim of streamlining intervention actions by various stakeholders. 
Furthermore, there is need to establish an extension service academy under relevant departments of 
MAAIF to streamline extension content development and access. This action will operationalize the 
provisions of the new National Extension Service policy and this will enhance the effectiveness and 
efficiency of extension services provisioning. 

7.      What is the Return on Investments (RIO) by adopting ICT within the agriculture sector? The adaption 
of ICTs in agricultural sector guarantees a number of benefits including; improved service delivery by 
state actors like extension workers, opening of new job opportunities and service lines, enhancement of 
processes efficiencies like the distribution of inputs among others. For example the Ezyagric app which 
is built on SUFACE model of stakeholder engagement has created over 480 jobs for village agents. 
The use of green leaf system at Mpanga Tea Growers Factory has reduced losses associated with green 
leaf collection by 32% given the improvements in process information management. A number of 
applications like Jaguza, Kudu, Mcrops, ERIGNU and M-voucher have received thousands of dollars in 
funding hence resulting into a good return on investment for the innovators.  
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8.       How can success be measured? Which initiatives should best be left to private sector role players, 
development agencies and government respectively, and how can their initiatives be supported by 
research, policy and strategy? In principle, success in ICT4Agric sub-sector can be measured in terms of 
number of innovations developed and adapted by the stakeholders, the impact of these innovations on 
the overall sector performance most importantly on; productivity, post-harvest handling among others. 
Furthermore, the success of an innovation can be measured by amount of revenue being generated, 
number of users who have adapted the innovations, and innovation users experience. Government 
should largely focus on regulation, guidance and market access promotion strategies. Furthermore, 
government needs to profile all farmers who receive government services to generate critical data set 
for real-time visualization of sector performance. Success can also be measured through overall sector 
contribution to GDP.

9.       What part of the information and knowledge chain should be subsidized, and what part should be 
handled by commercial players? In terms of information value chain, government should focus on; 
regulation of content development and certification but let the private sector lead efforts on content 
delivery.  On the high initial investments in development of more advanced technologies like drones 
and embedded systems, government needs to stimulate the development of such high end artificial 
intelligence innovations through seed funding to research institutions, but also reviewing the policy on 
access and importation of lower end drone technologies for research purposes.

10.     What lessons are there to learn from countries in the region who are integrating ICT in agriculture? 
The study revealed that Ugandan is not far from Rwanda and Kenya in terms of ICT4Agric development 
and uptake. However, Uganda’s ICT4Agric sub-sector is poorly coordinated and there exists poor 
information management and weak promotion of local innovations by state actors. Furthermore, it 
was clear that both Kenya and Rwanda have dedicated efforts on ICT development and application in 
agriculture and they have enacted an enabling environment for the development of these innovations. 
Key strategies identified are; the promotion of locally developed innovations by the state especially 
in Rwanda, acts as a means of attracting foreign direct investment in the country. While innovators in 
Uganda are largely driven by students and fresh graduates, which is the same case in Kenya, in Rwanda, 
innovations seem to come from a well-structured pipeline process. 

It was observed from the study that the development and integration of ICT4Agric has a number of stakeholders 
including the following; farmers, ICT innovators, policy makers like MAAIF, UCC and MoICT& NG, researchers, 
Civil Society organizations, development partners among others. 

5.2. Recommendations

1. To address the challenges associated with poor extension service delivery by extension workers, the  
 government of Uganda through relevant MDA like MAAIF, should establish an extension service  
 providers’ ICT platform.
2. To address the issues of quality content in extension service delivery, the Government of Uganda  
 through MAAIF should establish an e-extension academy and reference knowledge portal to   
 facilitate stakeholder engagement and access to validated content. 
3. To increase accessible of content to farmers, the government can through Uganda Communication  
 Commission (UCC) deliver content using the free media slots on media platforms which are   
 provided for under the current media house licensing regime. Furthermore, UCC can explore the  
 use of digital advertising boards in strategic public spaces like government markets, hospitals   
 among  others.  
4. To enhance agriculture sector performance in terms of effectiveness and efficiency MAAIF and   
 associated agencies need to integrate ICT in various business processes.
5. To improve the usability of production guidelines and various content, the MAAIF and associated  
 agencies like NARO, MAAIF need to develop guidelines on transformation of most of the content  
 into multimedia formats to stimulate content uptake by various stakeholders.
6. To stimulate the development of high end innovations especially innovations based on embedded  
 systems, drones and artificial intelligence, government needs to review taxes on some of these   
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 components to make them easily accessible to the researchers and innovators. 
7. It is clear that most of the applications are internet connective intensive and significant rural areas  
 where farming takes place have weak network connectivity. Although the cost of internet has come  
 down, it is still relatively high for ordinary smallholder farmers. Accordingly, the government needs  
 to develop a policy environment that reduces some of the barriers which limit the development and  
 uptake of ICT solutions in agriculture. 
8. It was noted that most innovations are developed by students or fresh graduates who often lack the  
 domain specific knowledge, hence the slow transition from prototypes to products. The MoICT  
 and NG through NIISP needs to identify these promising innovations and pair them with domain  
 field research experts to help the innovations appreciate the context and build either research driven  
 and on demand innovations. 
9. Most of innovations in the sector are developed by innovators in and around Kampala. The two  
 upcountry innovation hubs visited during the study i.e. ComTECH at MUST and Department of  
 computer science in Gulu University did not have any good innovations in agriculture.  Therefore,  
 government through relevant ministries needs to accelerate the establishment of innovation hubs in  
 other regions to stimulate the development of these innovations. 
10. Innovators need to develop creative business models and stop depending on donor funds to   
 stimulate innovation uptake. The current model of depending on donor projects is not sustainable. 
11. Innovators need to explore more opportunities in animal sector as most of the innovations are in  
 crop farming. 
12. In order to promote organic uptake of ICT innovation in agriculture by various stakeholders, models  
 that promote ownership of programmes like co-funding should be explored especially when dealing  
 with smallholder farmers.  Therefore, government and development partners should minimize   
 creating a culture of free services by promoting co-funding for services received by farmers and  
 other stakeholders. 
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APPENDIXES7
7.1. Appendix 1: List of ICT4Agric Innovations considered in the Research

Innovation Name Innovator Contact 
1 INTELLIGENT AUTOMATIC IRRIGATION SYSTE eng.mck@gmail.com
2 M-Voucher enamara@uginnovate.com
3 PakaSokoni spirejfss@yahoo.com
4 m-omulimisa pinnoivan2000@gmail.com
5 LIMA KASOLI MOBILE APP aduaisaacnewton@gmail.com
6 Online AGRO Markets and Advisory Portal wkigenyi@gmail.com
7 Ziimart limited ziimartonline@gmail.com
8 AGRO TRACKER henrykaliisa@agrodynamics.biz
9 Love a friend williamcherere@gmail.com

10 Xente francisn@xente.co
11 SUASELL nsabiyunvarobert@gmail.com
12 AUTOMATED IRRIGATION SYSTEM robertnixsonokello@gmail.com
14 PESTICIDE RESIDUE TESTER ambrosekamyak@gmail.com
15 Farmershub.net farmershubuganda@gmail.com
16 LIMA APP lukwatajohn@gmail.com
17 Matooke growing on a large scale dnaikiriza@gmail.com
18 AUTOMATIC IRRIGATING ROBOT nabasahiriji.kalim@gmail.com
19 FAM-Sol nijconsult@gmail.com
20 AGRO-BASED MANAGEMENT SYSTEM tayebwaian0@gmail.com
21 A mobile application that determines soil fertility jimylukwago@gmail.com
22 Online Data Catalog for Ugandan Local Products magicmugi03@gmail.com
23 DIGITAL NEIGHBOURHOOD alfred.ariko@yahoo.com
24 CLIMATE SMART FARMERS’ PLATFORM ckatushabe@as.bsu.ac.ug
25 Farm Trader douglas@hopeinitiativeug.org
26 OWC Monitor(Operation Wealth Creation Monitor ) vmatsiko@gmail.com
27 EMBEDDED IRRIGATION SYSTEM sseguyajohn12@gmail.com
28 Agriculture e-Marketplace brnamanya@gmail.com
29 Web based Leaner management System (LMS) info@acadri.org
30 Driplex Cloud based irrigation controller kawesa20@live.com
31 GreenerPages E-Directory abu@avap.biz
32 Best Beef farming Practises ednah.karamagi@ugandameat.ug
33 An Agricultural and Agronomical web portal sprivah@gmail.com
34 Agri-Gap jangajacob2@gmail.com
35 weather idicator nyekosamuel@yahoo.com
36 we cast romariom.afr@gmail.com
37 Weacast software ernest575@outlook.com
38 Weacast software ernest575@outlook.com
39 AgricRenaissanceProject jasonmukama18@gmail.com
40 livestockfy ghkatende@gmail.com
41 WEATHER AND CLIMATE INFORMATION DISSEMINATION SYSTEM displayweatherscreen@gmail.com
42 EOWC Monitoring System kennethotto6@gmail.com
43 Smart Livestock tracking and management system using IoT viviangal20@yahoo.com
44 FARMERS ASSISTANT APPLICATION okyalimunsi12345@gmail.com
45 WeatherBot padrian.baba@gmail.com
46 AgroDuuka mwotteax@gmail.com
47 Agriculture Connect nakabandabeatrice@gmail.com
48 Farmer Lottery Receipt baguma.andrew@yahoo.com
50 Farming Solution thomas.ahurra@gmail.com
51 Operation Wealth Creation Management System otteranz@gmail.com
52 A cloud based weather management system for the cattle corridor rmkalibwani@as.bsu.ac.ug
53 Enhancing monitoring of OWC activities using ICT village agent model sdacc.pricon@gmail.com
54 iLivestock Management demartineo@gmail.com

55
My innovation is on the design and construction of an ‘Urban Storm-water 
Management and Monitoring S tjayshab@gmail.com

56 EzyAgric williamluyinda@akorion.com
57 AgroTracker pworld.designer@gmail.com
58 Live Stock Management amonkats94@gmail.com
59 BrathaFama daniel@bratha.co.ug
60 OPERATION WEALTH CREATION MONITORING INFORMATION SYSTEM owenayebare@gmail.com
61 Farm Solutions 365 allanodongo92@gmail.com
62 MyFarm sserubiri47@gmail.com
63 @MAHIO LTD mtatlashorticultural@gmail.com
64 Lunda kisekamarvin@gmail.com
65 Agrosure dninsiima@gmail.com
66 Trophy Developers response@trophydevelopers.com
67 Trophy Developers response@trophydevelopers.com
68 eBits godwin@aruabits.ug
69 YoSmartFarm kisekamarvo@gmail.com
70 AGRICOMBO CALL SYSTEM BY BIFRIENS INVESTMENTS LTD julius.birungiman@gmail.com
71 Poultry Keeping Support Application opiodavid3@gmail.com
72 OASIS COLLECTS oasisagroagent@gmail.com
73 Increasing commercial agriculture footprint moseskalyango@gmail.com
74 george.ssettala68@gmail.com marvinbanda78@yahoo.com
75 knowmyservices otengobenjamin@gmail.com
76 Farm Animal Management system billkiyimba@gmail.com
77 Constituency farmers App niwagabarobert91@gmail.com

78
remote computerized management information system to help government 
track inputs distributed to far afrisapltd@gmail.com

79 ANTI-CORRUPTION APP nijconsult@gmail.com

80
I am Agaba mark holding a bachelors degree in bussiness administration and 
am expressing my interest agabamark84@gmail.com

81 I will be greatfull if my application is positively considered. schoramutetsi@gmail.com
82 Use of ICT to manage livestock records mutalazaizo@gmail.com
83 NteLife mkisiriko@rocketmail.com
84 Famers Diary pisikopeter@gmail.com
85 ICT services usage in Agriculture value chain venu@sourcetrace.com

86
Weather is key in agriculture and calls for serious interventions like Climate-
smart agriculture. Se kaggwaallan@gmail.com

87 Livestock Insurance tirasrwoms@gmail.com
88 OWC National e-M&E System cbitwayiki@yahoo.com
89 Weather Data Management System petersamanya79@gmail.com
90 cloudstream mckas2001@gmail.com
91 e-Wallet batanda.kayondo@gmail.com
92 Kulimak drkimbowageofrey@gmail.com
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Innovation Name Innovator Contact 
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10 Xente francisn@xente.co
11 SUASELL nsabiyunvarobert@gmail.com
12 AUTOMATED IRRIGATION SYSTEM robertnixsonokello@gmail.com
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17 Matooke growing on a large scale dnaikiriza@gmail.com
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48 Farmer Lottery Receipt baguma.andrew@yahoo.com
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90 cloudstream mckas2001@gmail.com
91 e-Wallet batanda.kayondo@gmail.com
92 Kulimak drkimbowageofrey@gmail.com

93
Kulimax a mobile application that helps farmers to calculate  the amount of 
money  needed drkimbowageofrey@gmail.com

94 HIMS mnuwayo@gmail.com
95 National Wealth Creation Information Management System malvojohn@gmail.com
96 eLunda fssozi@cs.uct.ac.za
97 Digital farms application himugishahiram1997@gmail.com
98 STOCK MANAGEMENT SYSTEM matsikoregan@outlook.com
99 Patasente bakkarian@patasente.com

100 FARMERS APPLICATION jacksoonmatsiko@gmail.com
101 Fund Manager bbosamark@gmail.com
102 LivestockFarm-lite jkisoro@billbrain.tech
103 Livestock Management System speterlatigo@gmail.com
104 Farm Box UG oscar@cactuswealth.com
105 WEACAST SOFTWARE Bbosalj@gmail.com
106 FARMERS ASSISTANT APPLICATION okyalimunsi12345@gmail.com
107 Buuza Agripoll mahadizle@gmail.com

108
Mobile Phone Based Cattle Registration and Identification System for 
Smallholder Farmers in Uganda smutaawe2k@gmail.com

109 FootMo Kit mushushar@gmail.com

110
Our application development is focusing on cattle management, farm 
expenses and returns, payroll, br nuwamanyaroberto@gmail.com

111
kokwech agro based youth project is a community based organization based 
is Bukedea district in kaba kokwechagrobased@gmail.com

112 Hansu Mobile Innovations nazirinisiraji@gmail.com
113 Agro Value Chain Manager Mobile App info@agro-vcm.app
114 OWC Monitor vmatsiko@gmail.com
115 Automated livestock tracking system ocenambrose67@gmail.com
116 Omulunzi Information Management System delyouth@gmail.com
117 A digital livestock tracking system for improved animal production in Uganda katodrago@yahoo.com
118 Jaguza Livestock katambaronald@gmail.com

119
Web Based application for Operation Wealth Creation Extension service 
monitoring and Tracking. chelangatkapmelkutisaac@gmail.com

120
A robust distributed management system that will inter-connect 
Government, Cooperative Unions and Fa olelesamuel@gmail.com

121 Akatale App frank.bushuyu@gmail.com
122 DAIRY COOPERATIVE PAYMENTS AND RECORDS MANAGEMENT SYSTEM niyibiizimust@gmail.com
123 Agro Machinary Hire App viola@billbraintechnologies.com
124 LIVESTOCK MANAGEMENT SYSTEM ochakolongesukaya1996@gmail.com
125 LIVESTOCK FOLLOWTHROUGH SYSTEM osmugabi@xaecia.com
126 Smart Livestock Tracking and Management System using Internet of Things jericho555@yahoo.com
127 Akellobanker jonyait@akellobanker.com
128 AgricNetwork amonxnye@gmail.com
129 Wetasse emmanuelkakooza@gmail.com

130
A robust management system that will inter-connect Government, 
Cooperative Unions & Farmers by provi d.afrisap@gmail.com

131
Kulimax a mobile application that helps farmers to calculate  the amount of 
money  needed for  the d drkimbowageofrey@gmail.com

132 Mkutano Market emojeivan@gmail.com
133 LIMMA muwanguzi.1d@gmail.com
134 Mechanized Farming mukasa123456789@gmail.com
135 Akaboxi kyokusiima@akaboxi.com
136 Efamu livestock management software. brendabakesigaki@gmail.com
137 Farm Box Ug oscar@screenaml.com
138 Ziimart Investment vsnsereko@gmail.com
139 Operation Wealth Creation Monitoring Software afrisaplimited@gmail.com
140 Vanguard digitechconsults@gmail.com
141 FARM MANAGEMENT USING TECHNOLOGICAL ADVANCEMENT geobasy2011@gmail.com
142 Omulunzi Owomutindo or Smart Livestock Manager or Mfugaji wa Kisasa ismail@settendaenterprises.co.ug
143 TulimeCenter System elyada@labconnectltd.com
144 A STORMWATER MANAGEMENT AND MONITORING SYSTEM FOR KAMPALA imran_shaban@yahoo.com
145 TraVel Uganda Monitor stephenopollo@gmail.com
146 UgandaLink Web platform - Agriculture aogutu@bloomoninternational.com
147 Panda medhi.matovu@gmail.com
148 Operation Wealth Creation Monitoring Software simonlubangakene@gmail.com
149 BridgeFarm system hoxbridgeit@gmail.com
150 OWC i App abahodeo@gmail.com
151 Smart farming information system Smartagriforum@gmail.com
152 Pamoja malcolm.kastiro@mallan.biz
153 FOOD STORAGE abelrugi5@gmail.com

154
CropPhenoApp: A cell phone App that delivers early warning services to 
farmers through mobile data kabiri.marial@gmail.com

155
The project presented is a poultry support keeping application that keeps 
track of different poultry muhwezigerald4@gmail.com

156 Let's Farm nataanthoni@gmail.com
157 Mi-zoni App. tdiphas@gmail.com

158
Building an Integrated National Weather Monitoring Network and Online 
Database bwidenis@yahoo.com

159 BUDDE bmukwayaj@gmail.com
160 MOBILE ADVISORY SERVICES claire.bmct@gmail.com
161 WEATHER AND CLIMATE INFORMATION DISSEMINATION SYSTEM displayweatherscreen@gmail.com
162 SUFACE dpmirembe@gmail.com
163 Specialized Disbursement Solution (SDS) peter@afrolynx.co.ug
164 Product  Market Application -PMA consultinfoservices@gmail.com
165 Constituency Farmers App yaaug2001@gmail.com
166 DECISION ENHANCEMENT CREDIT FACILITATION STUDIO faithmugisha80@gmail.com 
167 Adsurv emwebaze@gmail.com
168 GreenLeaf cto@8technologies.net
169 Tickprome cto@8technologies.net
170 Kudu rkayondo@gmail.com 

171 Market-led, User-owned ICT4Ag-enabled Information Service (MUIIS) 
ckakooza@axiomzorn.com

172 ERIGNU robert@8technologies.net
173 m-farmer https://www.m-farmer.org/
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7.2. Appendix II: Innovation and Incubation Centers in Uganda

1. The Innovation Village, Ntinda, www.innovationvillage.co.ug
2. Center for Innovation and Business Incubation, UTAMU, www.cibi.utamu.ac.ug
3. Center for Innovation and Professional Skills Development, CiPSD, Makerere University, 
           www.cis.mak.ac.ug
4. RAN, Makerere, www.ranlab.org
5. Outbox, www.outbox.co.ug
6. TechBuzz hub  https://techbuzztechz.wordpress.com/
7. The Design Hub Kampala, 
8. HivColab, https://hivecolab.org/
9. WITU Lab, www.witug.org
10. ComTech, MUST, http://www.must.ac.ug/research-innovation/innovation-centres
11. CURAD, Kabanyoro
12. Gulu University, Department of Computer Science 
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