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1 Introduction 

This document is one of the five country case studies drafted in the framework of the Study to Unlock 

the Potential of the Fourth Industrial Revolution (4IR) in Africa. The overall study aims at i) 

understanding the preconditions for the adoption of 4IR technologies, challenges and drivers, positive 

and negative effects; ii) describing the technologies for knowledge dissemination, including domains of 

application; iii) benchmarking emerging countries; iv) demonstrating applications in Africa; v) in order 

to conclude on a business case and vi) recommending interventions and vii) designing-specific ICT 

components for AfDB projects which will showcase the feasibility of supporting 4IR in Africa. 

The present case study thus looks in depth at the potential for the adoption of key 4IR applications with 

diverse geographic, political, economic, technological and social preconditions: 

•  It reviews the socioeconomic situation of the country and the implications for technological 

readiness for 4IR.  

•  It assesses the potential for 4IR to be used in the key economic sectors of the country, i.e. within the 

High 5 AfDB priority fields, which are agriculture, energy supply, industry manufacturing, regional 

integration and well-being (including financial inclusion, smart cities, education and healthcare). 

•  It concludes on the business case for 4IR in the country. 

•  It proposes recommendations at national level. 

•  It envisions potential AfDB interventions or projects. 

Our team collected data by drawing on existing research and public policy documents and by consulting 

local stakeholders. This was done either by telephone, online or in person. One field visit per case study 

country was organised to allow the team to gain a deeper understanding of the local conditions and 

peculiarities and to be able to identify the most relevant use cases. The field visit occurred on a five-day 

trip and contained face to face meetings with key stakeholders from government, the private sector, 

researchers and NGOs (about 25 meetings). 

The document revolves around eight chapters. It has been enriched and finalised following a workshop 

with stakeholders that was held in early June 2019.  
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2 Country presentation  

2.1 Economic, social, demographic and industrial profile 

In the last three decades, Uganda has achieved an impressive growth record at an average rate of 6.9%. 
Despite all of this, in the last couple of years, Uganda has witnessed the lowest rate of economic growth 
caused by private sector credit constraints, poor harvests, public sector project execution 
underperformance, which has led to rising inequality and stagnating job creation.1 Uganda’s 
macroeconomic landscape is made up of four compounding problems that negatively impact its 
economic growth: a rising trade deficit, increasing debt and price/currency instability and a worsening 
fiscal deficit.2  

In the context of Africa, Uganda is the eighth largest country by population in Sub-
Saharan Africa and the 12th biggest economy. Its population growth has been around three times 
the global average and has remained steadily above 3% per year. In 2017, the population stood at 41.7 
million people, with an urban population of 73.5%3. The underperformance of the national economy in 
recent years, coupled with continued population growth, has had an unfavourable impact on poverty 
levels.4 The incidence of poverty increased by 7% between 2012/13 and 2016/17. This reversed a trend 
in the country that had seen the proportion of the population living below the national poverty line 
decline from 56% in 1992 to 20% in 2013.5 

Uganda faces significant and widespread income disparity. There has been a sharp increase in 
income inequality since the 1990s. This process has been referred to by Oxfam as ‘growth with exclusion’, 
“where relatively few have benefited from economic gains”6. The wealthiest 10% of the population 
receive 35.7% of the national income; and the poorest 10% segment of the population receive only 2.5% 
of the national income.7 Uganda is experiencing other social inequalities too. According to the 
UNDP Gender Inequality Index 2018, Uganda was ranked 126 out of 189 countries.  

The GDP stood at $33.1 billion in 2017, and the agricultural sector is the most significant 
economic sector, contributing around 70% of the country’s total employment and 
approximately a quarter of the national GDP. The manufacturing sector consists of micro, small 
and medium enterprises (MSMEs) and accounts for a fifth of the country’s GDP (see Figure 1). Recent 
discoveries of oil and gas reserves have attracted investments in the energy sector. The information and 
communication technologies (ICT) sector is one of the fastest developing sectors, with an average annual 
growth rate of nearly 20%, boosted by the rapid take-up of mobile services.8 

                                                 
1 UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisation in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf. 
2 Ibid. 
3 https://www.afdb.org/en/countries/east-africa/uganda 

4GSMA (2019) Uganda: Driving inclusive socio-economic progress through mobile-enabled digital transformation, available at: 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf. 
5 Uganda National Household Survey 2016/17 at 
https://www.ubos.org/onlinefiles/uploads/ubos/pdf%20documents/UNHS_VI_2017_Version_I_%2027th_September_2017.p
df;https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf 
6 Oxfam, Who is growing, ending inequality in Uganda, available at: https://www-cdn.oxfam.org/s3fs-
public/file_attachments/oxfam_in_uganda_inequality_report_compressed.pdf. 
7 Ibid. 
8GSMA (2019) Uganda: Driving inclusive socio-economic progress through mobile-enabled digital transformation, available at: 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf.  

https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf
https://www.afdb.org/en/countries/east-africa/uganda
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.ubos.org/onlinefiles/uploads/ubos/pdf%20documents/UNHS_VI_2017_Version_I_%2027th_September_2017.pdf
https://www.ubos.org/onlinefiles/uploads/ubos/pdf%20documents/UNHS_VI_2017_Version_I_%2027th_September_2017.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www-cdn.oxfam.org/s3fs-public/file_attachments/oxfam_in_uganda_inequality_report_compressed.pdf
https://www-cdn.oxfam.org/s3fs-public/file_attachments/oxfam_in_uganda_inequality_report_compressed.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
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Figure 1. Economic Indicators 2016, Uganda.  

 

Source: OECD Africa’s development dynamics statistical database, 2018 

2.2 ICT policy objectives and policies specific to 4IR technologies 

Currently, Uganda has no specific policies related to the 4IR. However, the Ministry of Science, 

Technology and Innovation (MoSTI) is reviewing the country’s Science, Technology and Innovation 

(STI) policy, where the 4IR is highlighted. The MoSTI is mandated to coordinate all STI policy in the 

country. The country is coming up with a National Research Agenda and the 4IR is one requisite area of 

concern for R&D. The National Space Programme also serves as an enabler of the 4IR. The 4IR policy, 

once concluded, should examine the roles and responsibilities of the different stakeholders.  

In the context of the 4IR, there are also broader ICT policies and strategies that are governed by several 
documents: The National ICT Policy (2014), the National ICT Policy Framework (2003), the e-
government Framework Policy 2010 (draft), NITA-U Act 20099 and the Telecom Policy 2011 (draft). The 
National ICT Policy is a key enabler for the Digital Uganda campaign, which was launched in July 2017 
to foster innovation and to create a positive socio-economic impact by empowering people through ICT-
based services.10  

The Government of Uganda (GOU) is carrying out the National ICT Initiatives Support Programme 
(NIISP) in order to facilitate the creation of an ICT Innovation ecosystem and marketplace for innovative 
Ugandan digital products. NIISP is aimed at facilitating the development of software applications and 
the innovations industry.11 According to a recent report by GSMA, Uganda possesses 16 out of the 442 
active hubs in Africa12. Table 1 (adapted from GSMA, Uganda: Driving inclusive socio-economic progress 
through mobile-enabled digital transformation, 2019) outlines the most important action areas in the 
National ICT Policy: 

Table 1. National ICT policy key action areas 

Expansion of ICT infrastructure 
and its implementation in the 
country 

• Extension of national backbone infrastructure to cover the entire 
territory of Uganda. 

• Integration of the communication, broadcasting and information 
infrastructure and systems. 

• Promotion of reliable and affordable ICT infrastructure in rural, 
remote and other underserved areas. 

• Implementation of the analogue-to-digital broadcasting 
migration roadmap. 

                                                 
9 National Information Technology Act 4 Authority, Uganda Act, available at: 
https://www.nita.go.ug/sites/default/files/publications/NITA-U%20Act%20%28Act%20No.%204%20of%202009%29.pdf. 
10 GSMA, Uganda: Driving inclusive socio-economic progress through mobile-enabled digital transformation (2019), available 
at: https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf. 
11 http://niisp.ict.go.ug/ 
12 https://www.gsma.com/mobilefordevelopment/blog-2/africa-a-look-at-the-442-active-tech-hubs-of-the-continent/ 

0.0 20.0 40.0 60.0 80.0

 Oil rents (% of GDP), 2016

 Mineral rents (% of GDP), 2016

 Total natural resources rents (% of GDP), 2016

 Agriculture, value added (% of GDP), 2016

 Industry, value added (% of GDP), 2016

 Manufacturing, value added (% of GDP), 2016

 Service, value added (% of GDP), 2016

 Employment in agriculture as % of total, 2016

Employment in industry as % of total, 2016

Employment in manufacturing as % of total, 2016

Employment in services as % of total, 2016

https://www.nita.go.ug/sites/default/files/publications/NITA-U%20Act%20%28Act%20No.%204%20of%202009%29.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
http://niisp.ict.go.ug/
https://www.gsma.com/mobilefordevelopment/blog-2/africa-a-look-at-the-442-active-tech-hubs-of-the-continent/
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Deepening utilisation of ICT 
services by government, private 
sector, not-for-profit ICT 
organisations and citizens 

• Implementation of the national e-government strategy and 
masterplan. 

• Increased penetration of ICT equipment, services and 
applications. 

Enhancement of research and 
innovation in ICT products, 
applications and services 

• Development and implementation of ICT research and 
innovation strategy. 

• Promotion of industrial production and assembly of ICT 
products. 

• Promotion of software and application development. 

• Establishment of ICT parks to support research, development 
and innovation. 

Improvement of ICT governance 
and environment 

• Regulatory and governance overhaul in the ICT domain. 

 

The ICT innovation ecosystem is a component of the envisaged National Innovation System, which is in 
the process of being set up under the purview of the MoSTI. The MoSTI, in consultation with the Ministry 
of ICT and National Guidance, is developing the Research Agenda and Innovation Strategy. MoSTI plans 
to set up STI parks where ICT could be hosted as a component since ICT is an enabling tool. In the STI 
parks, there will be ICT incubation. Uganda plans to set up STI parks which comprehensively cover all 
sectors to enable innovations and to give industries a boost. The Cabinet has already approved a National 
Research and Innovation Programme Framework (NRIPF) under the MoSTI. The NRIPF funding 
instrument can be applied to support all the areas and interventions in a coordinated approach. This 
could enable financial inclusiveness. Specific areas of support include: 

•  Innovation infrastructure (municipal innovation hubs; STI parks; incubation hubs; technology 
transfer centres; R&D facilities); 

•  Intellectual property management for prototypes and potential inventions; 

•  Human capital development; 

•  Enabling environment: policies and law; 

•  Indigenous herbal medicine (pharmaceutical industry); 

•  R&D to address the 4IR and well-being, and value addition;  

•  Develop and adopt new technologies: nano, material, robotics, space, mineral, biosciences, 
aflatoxins and pesticides elimination. 

Besides general infrastructure there is a need to pay attention to innovation infrastructure. NDP II 
highlights the flagship innovation infrastructure, some of which include: 

•  Incubation facilities; 

•  Innovation hubs; 

•  R&D facilities; 

•  Technology transfer centres; 

•  STI parks. 

In 2010, Uganda developed an e-government framework13. The National Information Technology 
Authority-Uganda (NITA-U) is in charge of providing technical guidance for the establishment of e-
Government, e-Commerce, e-Citizen14 and e-Transactions in Uganda.15  

                                                 
13 National Electronic Government (e-Government) Framework (Final Draft) (2010), available at: 
https://www.nita.go.ug/sites/default/files/publications/Final%20Draft%20E-govt_framework_June%202010.pdf 
14 https://www.ecitizen.go.ug/ 
15 https://www.nita.go.ug/Directories/DeGs 

 

https://www.nita.go.ug/sites/default/files/publications/Final%20Draft%20E-govt_framework_June%202010.pdf
https://www.ecitizen.go.ug/
https://www.nita.go.ug/Directories/DeGs
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Uganda’s Online Service Index improved from 50% in 2016 to 57% in 2018.16  The  Online Services Index 
is a component of the E-Government Development Index (EGDI), an indicator that measures the use of 
ICTs by governments in the delivery of public services. The EGDI examines how digital technologies and 
innovations impact the public sector and change people’s everyday lives.17  

According to the GSMA, mobile money is the primary method used by Ugandans to pay personal and 
business taxes as well as water and electricity bills.18 According to the NITA-U National IT Survey 
2017/2018, payment of utility bills using mobile phones is the most used e-government service (followed 
by online registration for the Tax Identification Number (TIN)) and accounts for 63% of e-government 
services.19 

2.3 Level of readiness of the country for the 4IR 

According to the World Bank’s Worldwide Governance Indicators (WGI), the main traditional 
parameters of governance include: (i) Voice and accountability; (ii) Political stability and absence of 
violence; (iii) Government effectiveness; (iv) Regulatory quality; (v) Rule of law; and (vi) Control of 
corruption. These indicators are important predictors of the overall ability of a country’s governance 
system to support the implementation and absorption of emerging technologies into its innovation eco-
system. 

With respect to political stability and absence of violence/terrorism, in a period of ten years (2007-2017) 
Uganda has witnessed visible improvement, unlike the categories of government effectiveness, rule of 
law, voice and accountability, control of corruption and regulatory quality, where it has witnessed 
decline. For instance, Uganda has enacted a controversial Excise Duty Amendment Bill that has 
introduced a 1% tax on all mobile money transactions, has increased the excise tax on mobile money fees 
to 15% and has introduced a $0.05 daily tax on social media usage.20 This Act has been cited by many 
stakeholders as one of the greatest impediments in the take-up of 4IR technologies in Uganda. 

                                                 
16 United Nations E-Government survey 
17 UNPAN, Uganda Improves in Government Online Service Delivery – UN Survey, available at: 
http://www.unpan.org/Library/MajorPublications/UNEGovernmentSurvey/PublicEGovernanceSurveyintheNews/tabid/651/m
ctl/ArticleView/ModuleID/1555/articleId/58524/Default.aspx. 
18 GSMA (2019) Uganda: Driving inclusive socio-economic progress through mobile-enabled digital transformation, available at: 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf. 
19 Ibid.  
20 https://www.export.gov/article?id=Uganda-Telecommunications-Industry 

http://www.unpan.org/Library/MajorPublications/UNEGovernmentSurvey/PublicEGovernanceSurveyintheNews/tabid/651/mctl/ArticleView/ModuleID/1555/articleId/58524/Default.aspx
http://www.unpan.org/Library/MajorPublications/UNEGovernmentSurvey/PublicEGovernanceSurveyintheNews/tabid/651/mctl/ArticleView/ModuleID/1555/articleId/58524/Default.aspx
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.export.gov/article?id=Uganda-Telecommunications-Industry
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Figure 2. Worldwide Governance Indicators, Uganda, 2009, 2012, 2017.  

 

Source: Kaufmann D., A. Kraay, and M. Mastruzzi (2010), The Worldwide Governance Indicators: Methodology and 
Analytical Issues. The Worldwide Governance Indicators are available at: www.govindicators.org21 

Table 3 provides an overview of the regulatory indicators for 2016. Uganda is ranked relatively low with 

respect to the following regulatory indicators: laws relating to ICTs, judicial independence and number 

of procedures needed to enforce a contract. All these indicators are instrumental preconditions in 

enabling a favourable environment for the 4IR. 

Table 2. Regulatory indicators 2016 

 Rank (out of 139 countries) 

Effectiveness of law-making bodies  51 

Laws relating to ICTs 100 

Judicial independence 91 

Efficiency of legal system in settling disputes 62 

Efficiency of legal system in challenging 
regulations 

59 

No. procedures to enforce a contract 76 

No. days to enforce a contract 52 

Source: WEF, Global Information Technology Report 2016, http://reports.weforum.org/global-information-
technology-report- 

                                                 
21 Note: The Worldwide Governance Indicators (WGI) are a research dataset summarising the views on the quality of governance 
provided by a large number of enterprises, citizen and expert survey respondents in industrial and developing countries. This 
data is gathered from a number of survey institutes, think tanks, non-governmental organisations, international organisations 
and private sector firms.  
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With respect to the general infrastructure preconditions of the 4IR, in Uganda poor infrastructure 
quality consists of poor rural roads and inadequate road maintenance. This limits the access of 
smallholders to input and output markets and increases transaction costs. High transportation costs act 
as an impediment to trade. 

Even though Uganda has registered some improvement in economic performance, electricity remains 
critical for Uganda to attain the growth trajectory and socio-economic transformation of its fast-growing 
population. High energy costs coupled with unreliable supply contributed to the high cost of doing 
business, thereby reducing the country’s competitiveness. The limited access to electricity and the high 
cost of electricity services have affected delivery of social services in rural areas, constrained the 
development of small-scale enterprises and adversely affected larger-scale industrial and commercial 
investments in the country.22 Internet access costs in Uganda are higher in comparison to most countries 
in the region because Uganda is a landlocked country and does not have direct access to marine fibre.23  

With respect to ICT infrastructure, according to the Global Innovation Index 2018, Uganda has 
achieved a visible improvement in the overall ICT composite indicator in a period of five years (2013-
2018). However, it is disconcerting that the country has witnessed a considerable decline in the following 
three categories: ICT access, Government’s online service24 and Online participation (Figure 3). The ICT 
access index is a composite index that weights five ICT indicators (20% each): (1) Fixed telephone 
subscriptions per 100 inhabitants; (2) Mobile cellular telephone subscriptions per 100 inhabitants; (3) 
International internet bandwidth (bit/s) per internet user; (4) Percentage of households with a 
computer; and (5) Percentage of households with internet access. It is the first sub-index in the ITU’s 
ICT Development Index (IDI).25 The E-Participation Index (EPI) is derived as a supplementary index to 
the UN E-Government Survey. It extends the dimension of the survey by focusing on the use of online 
services to facilitate the provision of information by governments to citizens (‘e-information sharing’), 
interaction with stakeholders (‘e-consultation’), and engagement in decision-making processes.26 

According to the World Economic Forum (WEF) 2016 edition of the Global Information Technology 
Report, Uganda’s NRI (Network Readiness Index) score is 3.1 on a scale of 1 to 7, one of the lowest scores 
(121) out of 139 countries reviewed. NRI is an indicator that measures a country’s level of readiness to 
absorb ICT by taking into account three factors: the national ICT environment (political and regulatory; 
business and innovation environment); the readiness of the country's key stakeholders (individuals, 
businesses and governments) to use ICT; and the usage of ICT among these stakeholders. This 
represented a decline in ranking from 110th place in 2013, when it was given a score of 3.3.27 A study by 
the Uganda Communications Commission (UCC) concluded that the decline in mobile phone usage was 
due to reasons related to affordability, such as increased government charges on mobile services (e.g. 
excise duty on airtime, phone calls and money transfers, and imposing tax on mobile money transfer 
charges).28 The same study concluded that approximately 19% of the population do not have access to 
basic telephony services because there is no connectivity (wired or wireless) where they live or they 
cannot afford it, and around 73% of the population do not have access to broadband because there is no 
connectivity where they live or they cannot afford it.29 

                                                 
22 AfDB (2015) UGANDA RURAL ELECTRICITY ACCESS PROJECT, available at: 
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Boards-Documents/Uganda-_AR-
_Uganda_Rural_Electricity_Access_Project_-_09_2015.pdf. 
23 Ibid. 
24 To arrive at a set of Online Service Index (OSI) values for 2016, a total of 111 researchers, including UN experts and online 
United Nations Volunteers (UNVs) from over 60 countries with coverage of 66 languages assessed each country’s national 
website in the native language, including the national portal, e-services portal, and e-participation portal, as well as the websites 
of the related ministries of education, labour, social services, health, finance, and environment as applicable. The UNVs included 
qualified graduate students and volunteers from universities in the field of public administration. Source: United Nations Public 
Administration Network, e-Government Survey 2016, available at https:// publicadministration.un.org/egovkb/en-us/Reports/ 
UN-E-Government-Survey-2016. 
25 Source: International Telecommunication Union, Measuring the Information Society 2017, ICT Development Index 2017 III: 
Sources and Definitions 355 (2016–17), available at http://www.itu.int/en/ITU-D/Statistics/Pages/ publications/mis2017.aspx. 
26 Source: United Nations Public Administration Network, e-Government Survey 2016. (https:// 
publicadministration.un.org/egovkb/en-us/Reports/ UN-E-Government-Survey-2016) 
27 WEF (2016) The Global Information Technology Report 2016, Uganda, available at: 
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Uganda_2016.pdf 
28 UCC (2015) Draft Report 1: RCDF Policy 2017/18–2021/22 (RCDF III), available at : 
https://www.ucc.co.ug/files/downloads/DRAFT_RCDF_III_policy_final_stakeholder_workshop.pdf. 
29 Ibid. 

https://www.afdb.org/fileadmin/uploads/afdb/Documents/Boards-Documents/Uganda-_AR-_Uganda_Rural_Electricity_Access_Project_-_09_2015.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Boards-Documents/Uganda-_AR-_Uganda_Rural_Electricity_Access_Project_-_09_2015.pdf
http://www3.weforum.org/docs/GITR2016/WEF_GITR_Uganda_2016.pdf
https://www.ucc.co.ug/files/downloads/DRAFT_RCDF_III_policy_final_stakeholder_workshop.pdf
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Figure 3. Uganda ICT indicators, Global Innovation Index, 2013, 2018. 

 

Source: Global Innovation Index, https://www.globalinnovationindex.org/gii-2018-report. 

Figure 4 gives an overview of the growth of (i) mobile cellular subscribers per 100 inhabitants, (ii) fixed 
internet broadband subscriptions per 100 inhabitants and (iii) number of internet users per 100 
inhabitants. As can be seen, (i) and (iii) have consistently grown over a period of 10 years (2004-2014), 
whereas (ii) has remained very low. 

 

Figure 4. Internet users per 100 inhabitants, mobile cellular subscribers per 100 inhabitants, fixed internet 
broadband subscriptions per 100 inhabitants.  

 

Source: http://dataportal.opendataforafrica.org 

Uganda’s ICT Development Index30  IDI value has improved from 1.9 in 2016 to 2.19 in 2017 on a scale 
of 1 to 10, lowest to highest respectively. The ICT Development Index31 (IDI) is an index developed by 
the International Telecommunication Union (ITU) composed of three components: ICT access, ICT use 
and ICT skills. Uganda’s IDI score is lower than the African region average at 2.64.32 The table below 
shows Uganda’s positions as evaluated by the ITU’s ICT development index in 2017. 

 

                                                 
30 ICT Development Index, Uganda (2017), available at: https://www.itu.int/net4/ITU-D/idi/2017/#idi2017economycard-
tab&UGA 
31 Ibid. 
32 NITA (2018) National Information Technology Survey 2017/18 Report, available at: 
https://www.nita.go.ug/sites/default/files/publications/National%20IT%20Survey%20April%2010th.pdf 
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Table 3. Uganda ICT Development Index 

IDI Access sub-index 2017 IDI Use sub-index 2017 

2.46 1.87 

Fixed telephone 
subscriptions per 100 
inhabitants 

0.89 
Percentage of individuals 
using the internet 

21.88 

Mobile cellular telephone 
subscriptions per 100 
inhabitants 

55.07 
Fixed (wired) broadband 
subscriptions per 100 
inhabitants 

0.26 

Percentage of households 
with computer 

7.60 
Active mobile broadband 
subscriptions per 100 
inhabitants 

33.71 

Percentage of households 
with internet access 

8.90  

 

By June 2018, Uganda had approximately 18.5 million internet users, i.e. a 47.4% internet penetration 
rate, according to the UCC. Of these users, 10 million were mobile internet subscriptions.33 As a result 
of increased 4G and 3G and a fall in smartphone, modem and bandwidth prices, there has been an 
increase in mobile broadband access and usage.34 

In Uganda, the access to fixed line services is impeded by high costs and low infrastructure coverage. 
Thus, mobile technology has become the preferred platform for digital communication. According to the 
GSMA, in Uganda, approximately 19.8 million people have a mobile subscription (44% of the 
population). Half of all mobile subscribers also access mobile internet services. By June 2018, there were 
around 10 million mobile internet connections in Uganda (a 23% penetration rate). Since 2015, the 
number of smartphone connections has quadrupled to approximately six million, which is a quarter of 
total mobile connections. This reduces the negative impact of lower penetration of personal computers 
and other data-enabled devices.35 

In terms of innovation and human capital development, Uganda has an underdeveloped 

innovation and human capital development ecosystem. This acts as an impediment to the prospects of 

potential innovation making big leaps forward and to the prospects of successful scalability of emerging 

technologies.  Uganda comes in 97th position in the WIPO 2018 Report on the Readiness for the Future 

of Production, a report which analyses the readiness of countries for the future of production 

opportunities. Uganda is defined as a nascent economy, comes very low in both the structures of 

production and drivers of production categories. Concerning the ability to innovate,  it scores 0.8 on a 

scale of 10. So there is a need to improve, particularly on this. 

Ongoing initiatives in the areas of innovation and human capital development include BTVETS36, 

Uganda Industrial Research Institute (UIRI) and the Uganda National Council for Science and 

Technology (UNCST) skilling project. However, these initiatives are not sufficient for the country and a 

more holistic approach in this regard is needed. Table 4 provides an overview of certain aspects of the 

innovation ecosystem and of human capital development in Uganda. Uganda scores low in the categories 

of intellectual property protection, availability of latest technologies, firm-level technology absorption 

and venture capital availability. On the other hand, Uganda scores relatively well in the following 

categories: intensity of local competition and government procurement of advanced technologies. 

                                                 
33 UCC, Post, Broadcasting and Telecommunications Market & Industry Q2 Report, 2018, available at: 
https://www.ucc.co.ug/wp-content/uploads/2017/09/Communication-Sector-Performance-for-the-Quarter-ending-June-
2018.pdf. 
34 NITA (2018) National Information Technology Survey 2017/18 Report, available at: 
https://www.nita.go.ug/sites/default/files/publications/National%20IT%20Survey%20April%2010th.pdf 
35 GSMA (2019) Uganda: Driving inclusive socio-economic progress through mobile-enabled digital transformation, available at: 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf. 
36 http://www.btvet-uganda.org. 

https://www.ucc.co.ug/wp-content/uploads/2017/09/Communication-Sector-Performance-for-the-Quarter-ending-June-2018.pdf
https://www.ucc.co.ug/wp-content/uploads/2017/09/Communication-Sector-Performance-for-the-Quarter-ending-June-2018.pdf
https://www.nita.go.ug/sites/default/files/publications/National%20IT%20Survey%20April%2010th.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf
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Within the MoSTI there is a Department of Innovation and Intellectual Property Management (IIPM), 

whose main task is to create awareness about IP rights and establish the process of IP protection.  

The human capital indicators represented in Table 4 show the grim reality of an underdeveloped 

education system. Uganda has one of the worst scores globally in tertiary education gross enrolment 

rates (130 out of 139 countries) and in secondary education gross enrolment rates (136 out of 139 

countries). Another indicator that is important in the context of the 4IR is the quality of mathematics 

and science education, where Uganda is ranked 111 out of 139 countries.  

Table 4. Innovation and human capital development indicators 2016 

 Rank (out of 139 countries) 

Technology transfer and intellectual property system indicators 

Intellectual property protection 102 

Availability of latest technologies 102 

Firm-level technology absorption 110 

Venture capital availability 100 

Intensity of local competition 51 

Government procurement of advanced tech 53 

Human capital indicators 

Tertiary education gross enrolment rate, % 130 

Quality of management schools 93 

Quality of educational system 81 

Quality of mathematics & science education 111 

Secondary education gross enrolment rate, % 136 

Adult literacy rate, % 93 

Knowledge-intensive jobs, % workforce 105 

 
Source: WEF, Global Information Technology Report 2016, http://reports.weforum.org/global-information-

technology-report- 
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Legend: Red: not many / few examples; Orange: nascent / some examples; Green: good potential /numerous 
examples 

3.1 Presentation  

In Uganda, agriculture contributes around 25% of the national GDP, occupies half of all 
land area, provides half of all exports and employs approximately 70% of the working age 
(active) population. This is the most dynamic economic sector, which offers possibilities for economic 
growth and better inclusion, especially for young people and women. Total employment in agriculture 
has increased over the years to up to over 13 million in 2019; with a female population of over seven 
million37. Uganda had an agricultural production index of about 77 in 2014, which shows the level of 
aggregate volume of agricultural production for each year in comparison with the base period 2004-
2006 (which was 124), showing that agricultural productivity has fallen. Forty five per cent of the heads 
of smallholder farming households are under the age of 40. 38 Recently an opening up of more cropland, 
stabilisation and peace in previous conflict areas has meant that more people can farm, and Uganda 
gained a new independent trading partner in South Sudan. The East African Community (EAC) has also 
opened up more avenues for regional agricultural trade.39 

Agriculture is one of the main sources of growth for the economy, accounting for up to 22.8% in 
2013/1440.The Ugandan agricultural sector is traditional, consists of smallholders and pastoralists, is 
mostly rain-fed and low-yielding. The agricultural sector also lacks access to information, market 
facilitation and financial intermediation services. In the last five years, the agricultural sector has 
witnessed a slow growth of only 2% annually whereas Uganda’s population has grown 3.3% per year. 
Other east African countries have had up to 5% annual output growth in agriculture. 41   

Uganda’s Vision 204042, the National Development Plan (NDP) II and the new Agriculture Sector 
Strategic Investment Plan (ASSP) prioritise the agricultural sector as a leading sector for economic 
growth and economic inclusion that will transform Uganda into a middle-income country by 2040. This 
is due to the fact that the agricultural sector is predominant in the economy and has a track record of 
good past performance.  

The Ugandan National Development Plan II and the Development Strategy and Investment Priorities 
for the Agriculture Sector emphasise the importance of supporting commercialisation activities in the 
agricultural sector. The activities are needed in order to break the vicious cycle of low productivity of 
subsistence farming and promote greater market participation by farmers.43 This will be done by the 
GOU’s strategic investments in agriculture that assist in increasing on-farm productivity at minimum 
50% of the yields at research stations; help change subsistence farmers into enterprise farmers and 
smallholder farmers into commercial farmers; help  increase food security and availability in all parts of 
Uganda; and boost agricultural exports.  

The GOU has also stressed the importance of increasing the resilience of rural households and of 
national income in the face of the impact of climate change. This was done through a series of legislative 
reforms aimed at sorting out land rights and security of tenure in order to reduce illegal evictions. Land 
rights and tenure are also central in Uganda’s Vision 2040 and the National Development Plan II. 

The main national institution is the Ministry of Agriculture, Animal Industries and Fisheries (MAAIF), 
including its directorates. The MAAIF has undergone various reforms and overhauls over time 
butwithout much success. It is a fragmented institution due to the implementation of numerous 

                                                 
37 http://dataportal.opendataforafrica.org/nbyenxf/afdb-socio-economic-database-1960-2020# 

38 World Bank Group (2018) Closing the potential-performance divide in Ugandan agriculture, available at: 
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-
agriculture-fact-sheet 
39 Ibid. 
40 AfDB country Strategy Paper, 2017-2021 

41 Ibid. 
42 Uganda’s vision 2040, available at: https://www.gou.go.ug/content/uganda-vision-2040. 
43 World Bank Group (2018) Closing the potential-performance divide in Ugandan agriculture, available at: 
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-
agriculture-fact-sheet 

 

http://dataportal.opendataforafrica.org/nbyenxf/afdb-socio-economic-database-1960-2020
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet
https://www.gou.go.ug/content/uganda-vision-2040
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet
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development projects without effective coordination.44 Another important institution in Uganda’s 
agricultural sector is the National Agriculture Research Organization (NARO). 

 

3.2 Rationale for supporting the adoption of 4IR technologies 

3.2.1 Potential applications and impacts 

Emerging technologies such as AI, the IoT, machine learning and mobile phones can have a critical role 
in addressing all of these challenges. 

Mobile phones are the main instrument for ICT access in the rural areas of Uganda. However, 
widespread use of mobile phones is impeded by poor telecommunications infrastructure, an unstable 
power supply, lack of ICT skills, high costs of acquiring and maintaining equipment, lack of property 
rights and difficulties in making information available in local languages. 45 

New technologies might lead to a greater increase in the total factor productivity of agriculture (the 
efficiency and utilisation of inputs in production) by reducing transaction costs and increasing 
information access. This might lead to higher income for farmers, especially women. Some studies have 
shown that, among coffee farmers, households using mobile money also receive better prices and sell 
more coffee. 46 

Access to finance is critical along all points of the agricultural value chains. In Uganda, the current policy 
and regulatory environment for agricultural inputs, production and marketing and the agricultural 
public spending policies might act as impediments to private sector investment and access to finance.47 

Access to finance is also important to poor farmers and smallholders so that they can invest in better 
quality and more efficient farming equipment and agricultural practices. However, small farmers in 
Uganda experience limited financial inclusion due to several key challenges such as a lack of usable 
collateral by financial institutions, high transaction costs because of remote and dispersed clients, small 
size of farms, small size of transactions, weak transportation and communication infrastructure and the 
physical inability of banking facilities to expand into rural areas. Rural residents are less likely to access 
finance from formal institutions than their urban counterparts and mostly rely on informal institutions. 
Thus, mobile money services in Uganda are very important in this respect as they enable smallholders 
in agriculture from remote areas to obtain access to finance and access to information.48  

3.2.2 Current use cases and level of technology take-up 

On the supply side, technology providers are SMEs, technology hubs and research and academic 

institutions that produce or offer for sale IoT and Big Data analytics in agriculture, in particular firms 

that produce IoT-enabled smart irrigation devices, remote sensors coupled with technologies enabled 

by the Geographic Information System (GIS) for agro-weather analytics and monitoring. 

On the demand side, buyers/users are individual farmers or farmer cooperatives that make use of all 

these solutions in their everyday operations. 

The IoT, drones and Big Data analytics. IoT systems use sensors to check different parameters 
such as light, humidity, temperature and soil moisture. This assists in monitoring the crop field and 
automating irrigation systems. The IoT can be used for tracking the vehicle (tractor), drones, livestock 
and  capturing data from the sensors installed on these and then applying controls manually or remotely 
using AI and robotics.49 For instance, IoT-enabled smart irrigation devices that use automated soil 
water sensors and cloud-based data analytics can boost crop yields and reduce water use. Or Big Data 

                                                 
44 Ibid. 
45 Ibid. 
46 Ibid. 
47 Ibid. 
48 Ibid. 
49Srivastava (2017) Technology Assisted Knowledge Agriculture for Sustainable Development Goals, Adv Crop Sci Tech 2018, Vol 
6(5): 391, available at:  https://www.omicsonline.org/open-access/technology-assisted-knowledge-agriculture-for-sustainable-
development-goals-2329-8863-1000391-104689.html 

 

https://www.omicsonline.org/open-access/technology-assisted-knowledge-agriculture-for-sustainable-development-goals-2329-8863-1000391-104689.html
https://www.omicsonline.org/open-access/technology-assisted-knowledge-agriculture-for-sustainable-development-goals-2329-8863-1000391-104689.html
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obtained from remote sensors coupled with GIS-enabled technologies can offer agro-weather analytics 
and monitoring. This data can inform Ugandan farmers when and how to apply inputs and achieve 
optimal results. Another example in this regard would be using hand-held soil scanners for soil 
diagnostics combined with wireless transmission of results to a large, centralised regional database and, 
based on that, immediately receiving a detailed and individualised electronic soil amendment 
recommendation for a small farm.50 Drones are allowed in Uganda but the process to bring them in must 
start about well a month in advance. The process of obtaining a drone permit can cost about $2,500, 
which can be prohibitive for small farmers.51 

Emerging technologies, such as mobile money, AI, the IoT and Blockchain can assist the farming cycle 
through better and more efficient pest control, better data management and postharvest management 
marketing, investment and insurance activities. For instance, using Blockchain as a distributed ledger 
technology that would be fed with data entry points by the farmers themselves offers great potential for 
overcoming the challenges of the remoteness and multiplicity of small independent farms. Mobile 
money transactions and digital land titles can serve as methods for increasing farmers’ access to finance. 
Mobile money innovations also facilitate receipt of remittances and enable households to save and sell 
products in higher quantities and for a better price. 52 

An illustrative example in this regard are low-cost index farming insurance schemes that use the IoT to 
deliver better services. Using historical satellite data, the micro-agricultural insurance scheme SUM 
Africa (Scaling Up Micro-insurance in Africa) based in Uganda predicts yields and compensates farmers 
who are policyholders if predicted yields fall below a certain level. This is done early enough so that 
farmers can undertake measures needed to protect themselves from expected mishaps. If those mishaps 
were to happen, they would then avoid the lengthy risk assessment procedures that have preceded 
compensation claims in the past.53 

As a tool of precision agriculture, drone-based systems offer the opportunity to transform Ugandan 
smallholder farming through increased crop production by providing farmers with real-time data on the 
crop, livestock and land. This leads to maximised input efficiency, minimised environmental impact and 
risks and optimised quality of produce. As an illustrative example in this regard, drones are used in the 
Technical Centre for Agricultural and Rural Co-operation CTA’s Eyes in the Sky project implemented in 
Uganda (Igara Tea Factory).54  Drones assist smallholder farmers in the provision of a crop inventory 
(crop count and yield estimations) and management advice. This helps farmers calculate yields and their 
seed and fertiliser needs. Over 4,000 digitalised profiles of smallholder farmers have been created. These 
profiles map the location, size and productivity of farms. Based on the data gathered by drones, farmers 
can apply for credit since the information collected can serve as collateral.55 It should be noted that the 
data generated by drones should be connected with financing institutions in order to provide a 
comprehensive solution.  

However, the present micro scale of the Ugandan farmers may not allow them to benefit from the 
technologies. There is a need for large scale farming in order to benefit from the techniques and to 
sustainably address issues related to food insecurity, climate change, low quality seeds and fertilisers, 
bio technologies and land size.  

Digital payment innovations. Digital payment innovations might provide farmers with a safer, more 
efficient and cheaper way to transfer money by comparison with traditional cash-based transactions. 
For instance, SmartMoney is a savings and payment system operating in Uganda.56 SmartMoney reaches 

                                                 
50 World Bank Group (2018) Closing the potential-performance divide in Ugandan agriculture, available at: 
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-
agriculture-fact-sheet 
51 https://africandrone.org/uganda 

52 Ibid. 
53 Scaling Up Micro-insurance in Africa (SUM Africa), available at: https://g4aw.spaceoffice.nl/en/projects/g4aw-
projects/62/scaling-up-micro-insurance-in-africa-sum-africa-.html 

54 Transforming Africa’s agriculture: Eyes in the sky, smart techs on the ground (2019), available at:  
https://www.cta.int/en/project/transforming-africa%E2%80%99s-agriculture-eyes-in-the-sky,-smart-techs-on-the-ground-
sid00dcf54c5-21d9-4326-9cac-e237ffe2d273 
55 All Eyes on the Sky, IMPACT STORY, available at: https://www.cta.int/en/digitalisation/all/article/all-eyes-on-the-sky-
sid0b22d7569-15c0-4a7f-b07b-638524d829c1 
56 AGRA (2017) Africa Agriculture Status Report: The Business of Smallholder Agriculture in Sub-Saharan Africa (Issue 5), 
available at: https://agra.org/wp-content/uploads/2017/09/Final-AASR-2017-Aug-28.pdf 

 

https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet
https://www.cta.int/en/digitalisation/all/article/all-eyes-on-the-sky-sid0b22d7569-15c0-4a7f-b07b-638524d829c1
https://www.cta.int/en/digitalisation/all/article/all-eyes-on-the-sky-sid0b22d7569-15c0-4a7f-b07b-638524d829c1
https://agra.org/wp-content/uploads/2017/09/Final-AASR-2017-Aug-28.pdf
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rural customers through the use of a cloud-based technology platform designed to work with the 
minimum customer technology available in rural communities – a low-cost GSM mobile phone. There 
is no need for smartphones or internet access. The service is available across all local telecom networks.57 

A study by the World Bank shows that women in particular benefit from mobile phone technologies. 
These technologies help lower transaction costs and open up new communication channels for women. 
This means higher incomes for women and better access to information, which ultimately leads to 
greater gender equality. Higher incomes and better access to information for women influence their 
bargaining position within the household, thus also improving gender equality.  

Table 5 gives an overview of additional applications of emerging technologies in Uganda’s agricultural 
sector:  

Table 5. Applications of emerging technologies in Uganda’s agricultural sector 

Name of the 
specific 
product/services 

Emerging 
technologies 
involved 

Description 

Jaguza 
Livestock App 

e-Agriculture 
App, Big Data 
analytics and 
AI, drones 

Online and offline livestock identification, record keeping and monitoring 
software system designed to improve a farmer’s access to instant 
information on cattle history.  
 
Its livestock record keeping software stores and organises all information 
on an animal from birth to processing or relocation, with direct 
information flow across seed stock, cow calf, feedlot and packing sectors.  
 
It is also a platform that uses a combination of the internet and mobile 
phones (SMS and USSD (Unstructured Supplementary Service Data)) to 
disseminate livestock marketing information and to track their livestock 
via the Jaguza knowledge base system. Each time an animal moves out of 
range, a notification is sent to a solar-powered receiver (spr) from the 
device. The spr sends this information to a cloud server, which in turn 
sends information to the farmer’s computer or mobile phone.  
 
Farmers also use drones to obtain an aerial overview of the area in which 
they keep their livestock. Thermal imaging and high definition cameras 
allow farmers to track and monitor their livestock remotely, identifying any 
issues in real time, thus enabling them to resolve issues quickly and 
efficiently.58 

Enibuuko 
Mobile money, 
FinTech, cloud 
computing 

An information supply and sales management system that harnesses the 
power of mobile and web technologies by connecting farmers with 
potential markets for goods, financial services and where other 
stakeholders are present. One of the services that is offered, Mobis, is a 
piece of banking software that enables rural-based financial institutions to 
manage information and reporting while delivering financial services on a 
mobile wallet. 59 

M-Voucher 
(Mobile 
Voucher) 
system 

Mobile money, 
FinTech 

The M-Voucher system is a software-as-a-service that consists of a USSD 
(Unstructured Supplementary Service Data) system used by farmers and 
agro-dealers to redeem seed crops as well as post-harvest equipment; a 
management information system that tracks real-time data collected from 
beneficiaries as well as a payments system integration that allows agro-
dealers and beneficiaries to receive instant payments for products 
redeemed.  

                                                 
57 http://www.smartmoneyinternational.com/ 
58 https://jaguzafarm.com/ 
59 https://ensibuuko.com/ 

 

http://www.smartmoneyinternational.com/
https://jaguzafarm.com/
https://ensibuuko.com/
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M-Voucher is integrated directly with MTN mobile money60, enabling fast 
payments to input agents and other suppliers participating in the voucher 
activity.  

MUIIS 
(Market-led, 
User-owned 
ICT4Ag-
enabled 
Information 
Service) 

Big Data 

Satellite-based market and data service platform for Ugandan farmers. It 
offers accurate satellite weather information, agricultural advice, trend 
analysis for soil, water evapotranspiration, insurance and market 
information for farmers.61 Tips and instructions sent to mobile devices get 
as specific as ‘spread fertiliser between 5 pm and 7 pm’ or ‘winds expected 
at 3pm’. This is something that farmers say has increased crop yields and 
contributed to food security.62 

WeFarm  
 

P2P mobile 
service 

WeFarm is helping farmers in Uganda to share vital information. It is a free 
peer-to-peer service that enables farmers to share information via SMS 
without using the internet and without having to leave their farm. Farmers 
can ask questions on farming and receive crowdsourced answers from 
other farmers around the world in minutes.63 

mCROPS Mobile app 

mCROPS aims to develop diagnostic tools for diagnosing viral crop 
diseases in cassava crops. The technology used in the mCROPS programme 
uses a basic spectrometer to analyse the chemicals in the plant leaves and 
imaging software that can be used to count the number of white flies on 
plant leaves. It enables year-round, real time monitoring.64 

3.3 Drivers and challenges specific to agriculture 

As already stated, agriculture contributes around 25% of the national GDP, occupies half of all land area, 

provides half of all exports and employs approximately 70% of the population. There are favourable 

natural resources and climate conditions for the production of a wide variety of crops and livestock. 

Given the socio-economic situation in Uganda, FinTech and mobile money are the most promising 

emerging technologies in the agricultural sector, which offer advantages and opportunities such as 

financial inclusion for small farmers and especially for vulnerable groups such as women. Another set of 

promising technologies are the IoT, drones and Big Data analytics powered by AI and machine learning, 

which can help with the implementation of the concept of precision agriculture in Uganda.65 

Food insecurity, poverty, and low nutritional quality are key challenges in rural areas of Uganda. These 
are exacerbated by high rural population growth and increased youth unemployment rates. There is also 
an increased rural population density on arable land. Uganda is facing land and water degradation 
due to inadequate and low on-farm investment in soil and water management. 

Climate change. Uganda is one of the world’s most vulnerable and least adapted countries to climate 
change.66 This is also exacerbating precarious conditions in the agricultural sector. Rural communities 
have low adaptive capacity and climate change resilience. In addition, drought, disease and pests have 
led to negative growth for the last 20 years in total factor productivity in agriculture. This is partly due 
to an institutional inability to respond to such challenges. 

                                                 
60 MTN Mobile Money is an electronic mobile service that lets users store, send and receive money on their phones. It is a 
convenient alternative to bank accounts and can be used on basic phones as well as smartphones, available at: 
https://mtn.co.ug/en/mobile-money/how-to-use/Pages/Mobile-Money-FAQs.aspx 
61 http://muiis.cta.int/2016/12/08/muiis/index.html 
62 https://www.cta.int/en/channel/channel-sid052e3acc1-1b9e-41e9-8bf6-bfe487642562 
63 http://www.wefarm.org/  
64 http://air.ug/mcrops/ 

65 Precision agriculture (PA) is a method that uses sensors and instruments including satellites to remotely detect crop and soil 
properties in quasi-real time. Sensors are used to detect physical quantities such as moisture, heat, light, pressure and send it to 
a processor for computation. See: https://www.omicsonline.org/open-access/technology-assisted-knowledge-agriculture-for-
sustainable-development-goals-2329-8863-1000391-104689.html  
66 World Bank Group (2018) Closing the potential-performance divide in Ugandan agriculture, available at: 
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-
agriculture-fact-sheet 

 

https://mtn.co.ug/en/mobile-money/how-to-use/Pages/Mobile-Money-FAQs.aspx
http://muiis.cta.int/2016/12/08/muiis/index.html
https://www.cta.int/en/channel/channel-sid052e3acc1-1b9e-41e9-8bf6-bfe487642562
http://www.wefarm.org/
https://www.omicsonline.org/open-access/technology-assisted-knowledge-agriculture-for-sustainable-development-goals-2329-8863-1000391-104689.html
https://www.omicsonline.org/open-access/technology-assisted-knowledge-agriculture-for-sustainable-development-goals-2329-8863-1000391-104689.html
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-agriculture-fact-sheet


 

19 
 

The rural, agricultural population has low educational levels. The digital illiteracy of smallholders leads 
to low access to financial or other safety nets.67  

Low technology adoption and commercialisation levels in agriculture are due to inadequate and low-
quality inputs, poor input distribution and control systems and quality assurance processes.  

Low quality seeds and fertilisers discourage investment by producers and harm productivity. This sector 
is dominated by public supply that disincentivises private firms from entering the market and influences 
the quality of agricultural inputs.68 

Land size. According to the World Bank, around 96% of farmers are smallholders with five acres of land 
or less. Land is not distributed evenly. Agricultural commercialisation activities are targeted towards 
large-scale farmers of cash crops.69 

Land tenure security and land rights. Alongside land size, limited tenure security and land-related 
disputes are bottlenecks hampering agribusiness development and commercialisation in Uganda. 
Around 80% of land is under customary tenure that is undocumented.70 Uganda’s customary land law 
is patrilineal and gives women fewer land rights.  

There is also limited access to meteorological and disaster risk-related information due to limited 
availability of weather observing infrastructure and communications equipment. 

Another big impediment in adoption of 4IR technologies in the agricultural sector is related to 
inadequate agricultural regulation and policies and a lack of farm assets that can be used as collateral. 71 

 

4 Energy  

Current level of utilisation of technologies 

Artificial 
Intelligence 

Big Data 
analytics 

Blockchain Drones 3D printing IoT 

 

Potential for applications  

Artificial 
Intelligence 

Big Data 
analytics 

Blockchain Drones 3D printing IoT 

Legend: Red: not many / few examples; Orange: nascent / some examples; Green: good potential /numerous 
examples 

4.1 Presentation  

The total access to electricity has been increasing over the years to close to over 21% of the population 
by 2016, with access in urban areas exceeding 75%72. Similarly, the production and consumption of 
renewable energy has been increasing too, as seen in Figure 5 below. An estimated 28.5 million people 
still do not have access to electricity, leading Uganda to be considered as one of the high impact countries 

                                                 
67 World Bank Group (2018) Closing the potential-performance divide in Ugandan agriculture, available at: 
https://www.worldbank.org/en/country/uganda/publication/closing-the-potential-performance-divide-in-ugandan-
agriculture-fact-sheet 
68 Ibid. 
69 Oxfam, Who is growing, ending inequality in Uganda, available at: https://www-cdn.oxfam.org/s3fs-
public/file_attachments/oxfam_in_uganda_inequality_report_compressed.pdf. 
70 Ibid. 
71 Ibid. 

72 http://dataportal.opendataforafrica.org 
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as it has a high weight in terms of aggregate global performance73. Only 57% of the urban population has 
access to electricity and this number is much lower for the rural population (18%). These problems are 
exacerbated by poverty and lack of economic opportunities.  

 

Figure 5. Access to electricity indicators, Uganda (1990-2016).  

 

Source: http://dataportal.opendataforafrica.org 

Power Market. The power market in Uganda has been liberalised since 2001 and is made up of the 
state-owned Uganda Electricity Generation Company Ltd., which competes with private players in the 
generation market, which is dominated by hydro (709MW), biomass (76MW) and solar (20MW). The 
Uganda Electricity Transmission Company Ltd. has full ownership of transmission in the country while 
the Uganda Electricity Distribution Company Ltd. owns all distribution concessions, tendering them out 
to private players. Publicly listed and privately owned Umeme has won over 90% of these concessions. 
The Electricity Regulatory Authority is in charge of overseeing all of these segments.74 

Uganda has one of the lowest electrification rates in Africa, at approximately 19% in 2017.75 

Clean Energy Policy. Uganda did not succeed in meeting its clean energy targets for 2017. 
Nevertheless, since 2010 the generation capacity in the country has grown by over 50%. This was due to 
the successful renewable energy feed-in tariff (REFiT). The tariff was available to hydro, wind and 
biomass systems between 0.5MW and 20MW. Solar power was not eligible under the scheme. As of the 
second quarter of 2018, the scheme has been closed as all funding has been exhausted. 76 

The Ministry of Energy and Mineral Development (MEMD) is in charge of formulating and 
implementing public policies in Uganda’s electricity generation capacity, transmission and distribution. 
The Rural Electrification Agency (REA) is responsible for ensuring and planning electricity access for 
rural areas. The Electricity Regulatory Authority (ERA) is responsible for processing on-grid and off-

                                                 
73 Global Tracking Framework, Sustainable Energy for All.  

74 Climatescope Uganda (2018), available at: http://global-climatescope.org/results/ug. 
75 Uganda factsheet, Power Africa (2018), available at:https://www.usaid.gov/sites/default/files/documents/1860/Uganda_-
_November_2018_Country_Fact_Sheet.pdf. 
76 Climatescope Uganda, policies (2018), available at: http://global-climatescope.org/policies/3636. 
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grid licensing applications, establishing tariff structures and developing and enforcing performance 
standards related to electricity distribution. The Uganda National Bureau of Standards (UNBS) is 
responsible for monitoring and enforcing standards related to solar photovoltaics (PVs) and solar home 
systems (SHSs), although this is increasingly done in partnership with the ERA.77 

Since 2002, numerous policies have been put in place to support both renewable energy and rural 
electrification, such as the Renewable Energy Policy (REP), the Rural Electrification Strategy Plan 
(RESP I and II), and the Energy for Rural Transformation Strategy (ERT I, II, III).78 However, the pace 
of progress has remained slow. 

The limited access to electricity has affected the delivery of social services, constrained the development 
of small-scale industrial and commercial enterprises and adversely affected larger-scale industrial and 
commercial investment. To alleviate this situation, the GOU is implementing several measures to 
achieve its electricity access targets: (i) the Uganda Vision 2040 - access to 80% by 2040, (ii) the 
National Development Plan 2015/16–2019/20 access from 14% to 30%; and (iii) the 2013-22 Rural 
Electrification Strategy and Plan aims to increase electricity access in rural areas from 7% to 26%.79 

Due to the extension of the grid to rural areas not being cost-effective, the GOU has started to encourage 
off-grid electrification. This is reflected in the Rural Electrification Strategy and Plan (RESP II) (2013- 
2022), whose aim is to increase rural electricity access to 26% by providing 1.28 million new on-grid 
service connections and 140,000 off-grid service connections. According to the RESP II, the GOU 
prioritises investments in small distributed power generation facilities as local sources of supply.80 By 
2030, GOU aims to achieve 51% coverage in rural areas by 2030 and 100% by 2040.81 

The GOU has developed a Climate Change Policy82 and is also formulating the Climate Change Law that 
regulates the implementation of sustainable mitigation and adaptation strategies.83 

The Ministry of Energy and Mineral Development has developed the AfDB-supported Decentralized 
Renewables Development Programme that includes an off-grid plan for the electrification of islands on 
Lake Victoria and the creation of a pilot programme for solar net metering. 84 Net-metered solar PV 
systems enable businesses to self-generate and to sell excess power back to the grid under a power 
exchange system. This will lead to an enhanced energy mix for Uganda and reduce its reliance on hydro 
power.85 

4.2 Rationale for supporting the adoption of 4IR technologies 

4.2.1 Potential applications and impacts 

One of the major preconditions for the take-up 0f new technologies and transformation of the Ugandan 

economy is access to reliable electricity. 

Uganda relies on hydropower for up to 84% of its electricity generation. The government has been 
focused on scaling up mini-grids (grid-connected and off-grid systems) with an aim to reach a minimum 

                                                 
77 Dalberg Global Development Advisors, IMPROVING ACCESS TO ELECTRICITY THROUGH DECENTRALISED 
RENEWABLE ENERGY, Policy Analysis from India, Nigeria, Senegal and Uganda (2017), available at: 
https://www.dalberg.com/system/files/2017-08/off-grid%20policy.pdf 
78 AfDB (2015) UGANDA RURAL ELECTRICITY ACCESS PROJECT, available at: 
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Boards-Documents/Uganda-_AR-
_Uganda_Rural_Electricity_Access_Project_-_09_2015.pdf. 
79 Ibid. 
80 Ibid. 
81  Uganda Rural Electrification Strategy and Plan, Ministry of Energy and Mineral Development, 2013-2022 at 
http://www.rea.or.ug/resources/strategy%20and%20plan%202013-2022.pdf 
82 Uganda Climate Change Policy (2015), available at: 
https://www.mwe.go.ug/sites/default/files/library/National%20Climate%20Change%20Policy%20April%202015%20final.pdf  
83 https://www.transparency-partnership.net/news/uganda-moving-forward-plans-implement-ndc 
84 Uganda - Decentralized Renewables Development Program (2017) https://www.afdb.org/en/documents/document/uganda-
decentralized-renewables-development-program-approved-94998/ 
85 Ibid. 

 

https://www.dalberg.com/system/files/2017-08/off-grid%20policy.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Boards-Documents/Uganda-_AR-_Uganda_Rural_Electricity_Access_Project_-_09_2015.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Boards-Documents/Uganda-_AR-_Uganda_Rural_Electricity_Access_Project_-_09_2015.pdf
http://www.rea.or.ug/resources/strategy%20and%20plan%202013-2022.pdf
https://www.mwe.go.ug/sites/default/files/library/National%20Climate%20Change%20Policy%20April%202015%20final.pdf
https://www.transparency-partnership.net/news/uganda-moving-forward-plans-implement-ndc
https://www.afdb.org/en/documents/document/uganda-decentralized-renewables-development-program-approved-94998/
https://www.afdb.org/en/documents/document/uganda-decentralized-renewables-development-program-approved-94998/


 

22 
 

26% rural electrification rate with at least 1.4 million home connections by 2022. The rural electrification 
plan gives priority to renewable energy mini-grid systems.86 

Uganda has scattered settlements, a fact that limits the number of people that can be effectively reached 
by the national grid and the government has therefore shifted its focus to off-grid mini-grids.87 The delay 
in expanding the national grids has created an opportunity for off-grid systems such as PV-hybrid (with 
diesel, small hydro, biomass or wind), PV-hybrid with batteries and PV only with battery systems in 
boosting access to electricity.88 

As already noted, access to affordable and reliable electricity is a key challenge in Uganda. In 2016, a 
meagre 19% of households had electricity access, which means that around 6.6 million households (31 
million people) remained unelectrified. There are stark urban-rural disparities in electrification rates, 
with only 12% of rural households having access to electricity, compared to 52% of urban households. 
Electricity is unaffordable for many, even in the proximity of the grid. This leads to low electricity 
consumption. Grid quality is poor, which creates reliability issues. It is estimated that 90% of the people 
in the country rely on traditional biomass for their energy needs.89 

According to the World Bank Lighting Africa project, only about 8% of Uganda’s rural population has 
access to the national grid and, for those that do have it, average consumption is very low because of low 
service affordability. New grid connections are prohibitively high at around $200 per connection.90 

Having no access to electricity impacts the well-being of the majority of Ugandans. It limits their 
opportunities to access education, their opportunities for business growth and presents health risks. 
Grid electricity remains a luxurious resource for many Ugandans, especially the rural poor.  

An innovative technology is to pay for solar energy through the provision of mobile money services. Pay-
As-You-Go (PAYG) solar companies offer accessible ways to access light and other forms of energy. They 
also serve as a pathway to financial inclusion for low-income customers in rural areas, who are mostly 
unbanked because they sit at the base of the financial pyramid and are unattractive to formal banking 
institutions because they are not very profitable for them.91 

PAYG models of provision of energy services are innovative because they link financial services with 
energy, which is a critical service. Off-grid solar coupled with innovative FinTech solutions offers a 
glimpse into how certain segments of the 4IR can be unfolding and be successfully implemented under 
challenging circumstances. This greater energy access provides additional opportunities that are 
explained in 4.3 below. 

4.2.2 Current use cases and level of technology take-up 

On the supply side, there are SMEs, technology hubs and research institutes that offer the following 

services/products: smart meters and smart off-grid networks with usage of smart sensors, the IoT and 

Big Data analytics. On the demand side, the buyers and users are the companies and individual 

consumers that make use of these products/services. 

Solar energy sector and PAYG innovative models of financing. Uganda has a strong potential 
for solar energy sector development with 5-6 kWh M² radiation, seven hours per day on flat surfaces.92 
However, only 28% of its population currently has access to electricity. Solar home systems (SHS) are 
photovoltaic systems and a cost-effective mode of supplying amenity power for lighting and appliances 
to remote off-grid households. In rural areas that are off the grid, SHS can be used to meet a household's 
energy demand, fulfilling basic electricity needs.93  

                                                 
86 Uganda to Tap Into Mini-grid Potential (2017), available at: https://www.solarnovus.com/uganda-to-tap-into-mini-grid-
potential_N10704.html. 
87 Ibid. 
88 Ibid. 
89 Dalberg Global Development Advisors, IMPROVING ACCESS TO ELECTRICITY THROUGH DECENTRALISED 
RENEWABLE ENERGY, Policy Analysis from India, Nigeria, Senegal and Uganda (2017), available at: 
https://www.dalberg.com/system/files/2017-08/off-grid%20policy.pdf 
90 https://www.lightingafrica.org/country/uganda/ 
91 https://allafrica.com/stories/201810300731.html 
92 https://www.pv-magazine.com/2018/10/02/uganda-has-plans-for-net-metering-more-off-grid-solar/ 
93 https://energypedia.info/wiki/Solar_Home_Systems_(SHS) 
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Insufficient and inadequate investments in 
grid maintenance have generated high 
technical losses. Most state-owned utilities 
operate at a loss. Many communities are 
drowned in poverty and unable to pay and 
consume. The inadequate demand influences 
inadequate supply and vice versa, which 
creates a vicious cycle. Increased electricity 
consumption will lead to greater investment 
in service reliability. Uganda has serious 
reliability challenges. According to the World 
Bank, more than 30% of Ugandans have 
reported never having electricity despite 
being connected to the grid. There is also a 
regional discrepancy in access rates between 
big cities and urban centres and rural areas. 
The only region whose take-up rate exceeds 50% is the central region of Uganda, where the capital is 
Kampala.94 

Uganda’s solar energy development has so far comprised the construction of a 10 MW solar plant built 
with funding from the EU-Africa Trust Fund’s GETFiT (Global Energy Transfer Feed in Tariff) Solar 
Facility95, off-grid projects96 and mini-grids97. There has also been an increase in investment in the off-
grid solar market. For instance, through 2017, 270,000 solar home systems have been distributed in 
Uganda. Engie’s acquisition of Uganda’s largest off-grid solar player, Fenix International, at the end of 
2017, shows that there is a healthy investor appetite in the country from big name foreign investors.98 

The Rural Electrification Agency estimates that, so far, over 30,000 solar PV systems have already been 
installed in rural areas in the country. 99 

Grid extension is not cost effective in rural areas, which creates an opportunity for SHS and mini-grids, 
but there are no clear GOU supporting policies either.100 Grid tariffs are cost-reflective and the highest 
in east Africa.101 

PAYG solar companies such as BrightLife102, M-Kopa and Fenix provide energy services to rural low-
income Ugandan customers through the sale of financed solar home systems. These companies are using 
repayment and usage data analytics to provide financing for other needs, for example payment of school 
fees. Unlike traditional banks that fund their loan portfolios through customer deposits, the financial 
reach of the solar PAYG companies is restrained by the shareholder/investor capital. They are unable to 
provide longer loan repayment periods.103 

Business models where banks partner with the data-rich, customer-centric PAYG companies are starting 
to emerge. By partnering with them, banks gain a faster and better understanding of the cashflows (for 
businesses) and disposable incomes (for individuals) of these underserved segments. Importantly, they 
also attain a strong understanding of the hopes and financial aspirations of a fast-growing population.104 

                                                 
94 Blimpo M. and Cosgrove Davies M. (2019) Electricity Access in Sub-Saharan Africa Uptake, Reliability, and Complementary 
Factors for Economic Impact, available at: 
https://openknowledge.worldbank.org/bitstream/handle/10986/31333/9781464813610.pdf?sequence=6&isAllowed=y. 
95 Hutchins (2017) 10 MW PV plant connected in Uganda, available at: https://www.pv-magazine.com/2017/10/16/10-mw-pv-
plant-connected-in-uganda/. 
96Brown (2017) Uganda issues tender to bring off-grid solar to schools in seven regions, available at: https://www.pv-
magazine.com/2017/12/06/uganda-issues-tender-to-bring-off-grid-solar-to-schools-in-seven-regions.  
97 Brown (2017) Uganda seeks proposals for mini-grid project in 25 villages, available at:https://www.pv-
magazine.com/2017/10/05/uganda-seeks-proposals-for-mini-grid-project-in-25-villages/  
98 https://www.usaid.gov/sites/default/files/documents/1860/Uganda_-_November_2018_Country_Fact_Sheet.pdf 
99 https://www.pv-magazine.com/2018/10/02/uganda-has-plans-for-net-metering-more-off-grid-solar/ 
100 Dalberg Global Development Advisors, IMPROVING ACCESS TO ELECTRICITY THROUGH DECENTRALISED 
RENEWABLE ENERGY, Policy Analysis from India, Nigeria, Senegal and Uganda (2017), available at: 
https://www.dalberg.com/system/files/2017-08/off-grid%20policy.pdf. 
101 Ibid. 
102 BrightLife: A Social Enterprise by FINCA International, available at: https://finca.org/our-work/social-
enterprise/brightlife/. 
103 https://allafrica.com/stories/201810300731.html 
104 Ibid. 

SolarNow - PAYG model combining cellular IoT with 
provision of off-grid solar energy services - is a company 
that offers affordable cellular connected solar equipment, 
energy and services to remote, off-grid homes, farms, 
schools, health centres and business locations across 
Uganda. By using IoT-enabled solutions, SolarNow 
ensures that its customer’s solar equipment is protected 
from disruptive, malicious and costly service 
interruptions. Each device and its security are monitored 
centrally. Through an IoT solution, SolarNow has 
developed an early warning system to communicate with 
clients if there is an issue with their IoT device that is 
connected to the solar equipment. Eseye collaborates with 
SolarNow and Amazon web services to help bring solar 
energy to remote regions in east Africa. This minimises 
risks and is cost efficient.  
 
 

https://openknowledge.worldbank.org/bitstream/handle/10986/31333/9781464813610.pdf?sequence=6&isAllowed=y
https://www.pv-magazine.com/2017/10/16/10-mw-pv-plant-connected-in-uganda/
https://www.pv-magazine.com/2017/10/16/10-mw-pv-plant-connected-in-uganda/
https://www.pv-magazine.com/2017/12/06/uganda-issues-tender-to-bring-off-grid-solar-to-schools-in-seven-regions
https://www.pv-magazine.com/2017/12/06/uganda-issues-tender-to-bring-off-grid-solar-to-schools-in-seven-regions
https://www.pv-magazine.com/2017/10/05/uganda-seeks-proposals-for-mini-grid-project-in-25-villages/
https://www.pv-magazine.com/2017/10/05/uganda-seeks-proposals-for-mini-grid-project-in-25-villages/
https://www.usaid.gov/sites/default/files/documents/1860/Uganda_-_November_2018_Country_Fact_Sheet.pdf
https://www.pv-magazine.com/2018/10/02/uganda-has-plans-for-net-metering-more-off-grid-solar/
https://www.dalberg.com/system/files/2017-08/off-grid%20policy.pdf
https://finca.org/our-work/social-enterprise/brightlife/
https://finca.org/our-work/social-enterprise/brightlife/
https://allafrica.com/stories/201810300731.html


 

24 
 

Smart meters. Smart meters record electric energy consumption and relay that information back to 
the company for monitoring and billing. They also enable communication between customers and the 
utility provider's server. They enable timelier and more accurate meter reading and billing; power theft 
identification; assist in remote access; and verification of off-taker invoices and revenues.105 106 

4.3 Drivers and challenges specific to energy 

As renewable energy technologies increasingly rely on digital technologies, the energy systems will 

become more connected, intelligent, predictable and sustainable. Uganda has a strong potential for solar 

energy sector development. Smart meters can effectively balance consumer demand and utility supply. 

Smart power grids can match energy resources such as solar and wind power with transport systems. 

This can lead to greater energy efficiency and optimised energy consumption. It has to be noted, though, 

that this is dependent on the consumer’s ability to pay, adequate policy measures and technological 

progress.107 

Digital technologies can also contribute to lowering energy consumption in buildings, which account for 
more than 50% of electricity demand. Digital technologies are contributing to improved energy response 
through real-time data by using sensors, which can be managed and monitored through smart devices. 
However, the potential impact of greater connectivity of energy systems is still uncertain because of 
perceived consumer reservations about data privacy, cybersecurity and implications for employment 
due to automation.108 

There is an increased use of SHSs that use innovative pay-as-you-go (PAYG) schemes linked to IoT-

enabled devices, mobile money and cloud services. Banks are partnering with data-rich, customer-

centric PAYG companies in order to provide better financial services to the underserved. 

Uganda has one of the lowest per capita electricity consumption rates in the world: 215 kWh per capita 
per year (Sub-Saharan Africa’s average is 552 kWh per capita, and the world average is 2,975 kWh per 
capita).109 The off-grid energy sector relies almost exclusively on foreign and donor funding for 
promoting off-grid solutions and electrification. On the other hand, the government provides limited 
support for off-grid development and substantial financial support for on-grid generation (through the 

                                                 
105 http://www.africanreview.com/energy-a-power/power-generation/uganda-power-company-invests-in-smart-meters 
106 GSMA (2017) An update on UMEME’s smart energy solutions: How Uganda’s electricity utility has been tackling losses in the 
last 3 years, available at: https://www.gsma.com/mobilefordevelopment/country/uganda/an-update-on-umemes-smart-
energy-solutions-how-ugandas-electricity-utility-has-been-tackling-losses-in-the-last-3-years/. 
107 UNCTAD (2018) The role of science, technology and innovation in increasing substantially the share of renewable energy by 
2030, available at: https://unctad.org/meetings/en/SessionalDocuments/ecn162018d2_en.pdf. 
108 Ibid. 
109 https://www.export.gov/article?id=Uganda-Energy 

 

UMEME’s smart energy solutions: Deployment of automated meter reading (AMR) technology for large 
power users  
Uganda's retail power distributor, the Umeme Power Company, is reported to have invested $24 million in 
automated meter-reading technology.1 Industrial and commercial customers (0.55% of UMEME customers) 
account for over 70% of UMEME’s sales and revenue. If the losses from large power users are tackled efficiently, 
UMEME will be able to connect more households to the grid.  
In 2011 UMEME started with AMR pilots for 1,000 industrial customers. The meters were remotely collecting 
data related to billing and consumption that was sent to a central server where it was processed and analysed. 
The pilot data indicated that the industrial users breached and tampered with meters installed by UMEME. 
Starting in 2014, more than 3,700 large power user meters have now been retrofitted with AMR technology.  
The installation of smart meters has several benefits, such as: 

•  Over 45 GWh were saved and $6 million of savings were achieved for the electricity sector; 

•  The billing cycle has been reduced from 14 days to six days. This enables customers to receive bills earlier 
and pay on time; 

•  Available information regarding customer installations can lead to the improvement of customer service, 

such as early detection of outages and meter faults;  

•  Better customer experience. The data from the web portal is used for internal analysis for consumption. 

data and power outages by customers. 
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GETFiT programme).110 There is no specific mini-grid regulation or policy and there are concerns related 
to licensing, tariffs and costs.111  

The GOU has faced challenges in completing planned projects and reaching goals.112 Different policies 
have had different targets, which sends mixed public policy messages. For example, Uganda Vision 2040 
envisages an increase in nuclear capacity while NDP II does not.113 Moreover, concerns have been 
expressed that there are no scalable models of mini-grids that can provide affordable electricity to rural 
Uganda.114 However, it should be noted that, after the launch of the NDP II, the MoSTI was created. The 
MoSTI is looking into aspects of nuclear energy along with the Ministry of Energy and Mineral 
Development. 115 

The regulation that would specifically provide for connection of an existing mini-grid to the national 
grid is under review. Although plans for grid extension exist, there are no specific plans regarding where 
the grid is going and when it will reach any particular area116. 

•  The mobile money tax that has been introduced has an impact on the affordability of SHS and pico-
solar systems.117 

•  SHS businesses have problems accessing capital and expertise needed for scalability. SHS 
businesses are a high volume and low-cost market. In order to become scalable, they should deploy 
complex logistical systems. For businesses using the PAYG model, the technical expertise required 
to develop requisite systems is considerable; most local operators do not have the capacity, technical 
expertise or capital needed to build these systems.118 

•  Lack of standardised PAYG portfolio performance definitions & reporting methods limit 
investment.119 

•  There is a lack of defined product standards. This creates low consumer confidence by allowing low-
quality products and services.120 

•  Mini-grid development is limited by a lack of policy regarding concessions, feed-in tariffs, 
guarantees and duties.121 

•  SHS companies target rural areas around secondary cities. It remains hard for SHS companies to 
reach sparsely populated regions.122 

•  It is estimated that approximately 3 million (10%) of Uganda’s off-grid population will be urban by 
2020. Informal urban settlements are not suited to modern connectivity and SHS operators have 
struggled to provide reliable service to these areas.123 

 

 

 

 

 

                                                 
110 Dalberg Global Development Advisors, IMPROVING ACCESS TO ELECTRICITY THROUGH DECENTRALISED 
RENEWABLE ENERGY, Policy Analysis from India, Nigeria, Senegal and Uganda (2017), available at: 
https://www.dalberg.com/system/files/2017-08/off-grid%20policy.pdf. 
111 Ibid. 
112 Ibid. 
113 Ibid 
114 Ibid. 
 
116 Ibid. 
117 Ibid. 
118 Ibid. 
119 Ibid. 
120 Ibid. 
121 Ibid. 
122 Ibid. 
123 Ibid. 
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5 Industrialisation 

Current level of utilisation of technologies 

Artificial 
Intelligence 

Big Data 
analytics 

Blockchain Drones 3D printing IoT 

 

Potential for applications  

Artificial 
Intelligence 

Big Data 
analytics 

Blockchain Drones 3D printing IoT 

Legend: Red: not many / few examples; Orange: nascent / some examples; Green: good potential /numerous 
examples 

5.1 Presentation  

Even though the manufacturing production index (which shows the number of total value-added in the 
manufacturing production only at 180 in 2006 from about 100 in the year 2000) of Uganda has been 
increasing over the years since 20o0, the manufacturing sector has a very narrow role in the Ugandan 
economy. Recent economic developments have been connected to the service sector.124 

According to the UNIDO Competitive Industrial Performance Index 2018, Uganda ranks 129th out of 150 
countries. In 2016, the manufacturing sector was 48% resource-based, 31.1% low-tech-based, 13.7% 
medium-tech-based and 7.1 high-tech-based.125 

The industrial sector is predominantly made up of small and medium enterprises (SMEs) that represent 
93.5% of firms that operate in the sector. SMEs find it hard to take advantage of the economies of scale, 
have low export capacity and struggle to become competitive on a regional or international scale. In 
Jeune Afrique’s 2017 ranking, out of the top 500 firms in Africa in 2017, Uganda had only three 
companies on the list and none of those was in the manufacturing sector (two companies were in the 
telecom sector and one was a utility company). 126  

The manufacturing sector consists of end-product assembly and raw materials processing and produces 
low value-added goods such as food and beverages, wood and wood products, textiles and leather. The 
most important activity in the manufacturing sector is agro-processing (e.g. coffee and tea processing, 
wheat and dairy products, cotton and tobacco processing).127 

Manufacturing has a narrow reach outside these activities. Food processing, drinks and beverages 
account for about two thirds of the total manufacturing capacity. Food and beverages tend to be the 
dominant sub-sectors because they are relatively well protected by “natural protection”, being typically 
products that are either perishable or have a low value/weight, and so are not easily transported over 
long distances.128 

The manufacturing sector is not diversified and its value-added per capita is very low at around $27 
compared to $57 for low-income countries and $1,277 for the global average. Medium and high 
technology activities constitute only 13.8% of total manufactured exports.129 

Figure 6. Manufacturing value added as a proportion of GDP, total (%).  

                                                 
124 UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisation in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf. 
125 stat.unido.org/country-profile  
126 Ibid. 
127 Ibid. 
128 Ibid. 
129 Ibid. 

https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf
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Source: UNIDO statistics 2019 https://stat.unido.org/SDG/UGA 

 

Figure 7. Manufacturing value added per capita total (constant 2010 US dollars).  

 

Source: UNIDO statistics 2019 https://stat.unido.org/SDG/UGA 

The Economic Complexity Index (ECI) measures the amount of productive knowledge that each country 
holds: countries with a high ECI have a well-diversified export portfolio. According to the ECI, Uganda 
currently ranks 77th out of 126 countries.130 Uganda’s exports are still concentrated in a few narrow 
products (see Figure 8). Moreover, the production and exporting of these products do not require 
sophisticated knowledge and skills.131 Even if some degree of diversification occurred, it has been mostly 
in other primary products, such as mining and fish.132 

                                                 
130 Economic Complexity Index (2017) Uganda, available at: https://atlas.media.mit.edu/en/profile/country/uga/. 
131UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisation in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf. 
132 Ibid. 
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Figure 8. What does Uganda export? (2017) 

Source: https://atlas.media.mit.edu/en/visualize/tree_map/hs92/export/uga/all/show/2017/ 

 

The ICT sector is one of the fastest developing sectors, with an average annual growth rate of nearly 20% 
boosted by the rapid take-up of mobile services.133 There are two leading sub-sectors in the ICT sector 
in Uganda: data centres and content delivery nodes (CDNs) and complimentary technologies, such as 
the IoT devices and services and industrial internet-connected devices. As discussed in subchapters 2.3 
and 3.3, the IoT is one of the most promising technologies in the agricultural and energy sectors in 
Uganda.134 

E-commerce is lightly regulated in Uganda and the GOU does not officially track e-commerce usage. 
Due to widespread use of mobile money services and the increased number of telecommunication users, 
the e-commerce sector has seen rapid growth. Since 2009, mobile money services have enabled 
previously unbankable clients to conduct transactions and access loans of up to $270 using their cell 
phones. 135 

The GOU has already set policy frameworks that pertain to industrialisation. The second National 
Development Plan (2015/2016-2019/2020) aims at strengthening Uganda’s competitiveness by 
focusing on increasing productivity and value added within value chains. The National Industrial Policy 
aimed to boost the share of industry value added to about 30% of GDP by 2018. The National 
Employment Policy for Uganda has highlighted youth employment as a priority.136 

Even though the GOU has regulated mobile money services, identity enforcement is weak.  There are no 
regulations and enforcement mechanisms to combat illegal activities advertised on informal mobile 
platforms. However, this scenario is changing with national ID registration. Service providers are 
validating users’ information. As already mentioned, in 2018 the GOU introduced the Excise Duty 
Amendment Bill, which introduces a 1% tax on mobile money transactions, raises the excise tax on 
mobile money fees to 15% and introduces a $0.05 daily tax on social media usage.137 

                                                 
133GSMA (2019) Uganda: Driving inclusive socio-economic progress through mobile-enabled digital transformation, available at: 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2019/03/GSMA_Connected_Society_Uganda_Overview.pdf.  
134 Uganda – eCommerce, available at: https://www.export.gov/article?id=Uganda-eCommerce. 
135 https://www.export.gov/article?id=Uganda-eCommerce 
136 UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisation in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf. 
137 Uganda – eCommerce, available at: https://www.export.gov/article?id=Uganda-eCommerce. 
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5.2 Rationale for supporting the adoption of 4IR technologies 

5.2.1 Potential applications and impacts 

The most promising technologies in the industrialisation sector in Uganda are mobile applications that 
enable e-commerce transactions and online payment via mobile phones.  

Another set of promising emerging technologies are the IoT and Blockchain, which can be used for 
supply chain management and ascertaining proof of origin. This would ensure continuity and 
accessibility of information, the link between physical and information flows and enhanced fraud 
detection.138 

It is estimated that, every year, over 700,000 Ugandans enter the labour market. Current vocational and 
technical programmes are traditional and do not match the needs of the private sector. The labour force 
lacks skills that will be a match for the 4IR. There is a lack of on-the-job training as well.139 

In Uganda, targeted initiatives are aimed at supporting the development of skills. For example, the 
Millennium Science Initiative, with a US$33 million investment aimed at producing more and better-
qualified science and engineering graduates, helped increase the number of Ugandan researchers from 
158 to 700 between 2007 and 2012 and supported the development of the Uganda Industrial Research 
Institute’s activities, e.g. incubation services to new firms.140 However, in the light of the 4IR there is an 
urgent need to increase the number of researchers, especially those with digital skills, that would be 
competitive on a global scale. 

As already stated in chapters 2 and 3, infrastructure and reliable access to electricity remain the biggest 
challenges in implementing emerging technologies in different industrialisation sectors in Uganda. 

5.2.2 Current use cases and level of technology take-up 

On the supply side, the technology providers are SMEs and technology hubs that develop mobile 

applications that enable e-commerce transactions and online payment via mobile phones and SMEs and 

technology hubs that develop or offer for sale IoT and Blockchain solutions that can be used for supply 

chain management and ascertaining proof of origin. 

On the demand side, users/buyers are businesses that deploy all these solutions in their operations or 

individual consumers who access and use mobile applications that enable e-commerce transactions and 

online payment via mobile phones. 

Mobile applications that enable e-commerce transactions and online payment via mobile 
phones. Concurrently with the increase in the number of smartphone customers in Uganda, developers 
have started offering mobile applications for facilitating e-commerce transactions. Most of Uganda’s 
business to customer (B2C) and business to business (B2B) e-commerce is informal and conducted on 
mobile devices on social media platforms, such as WhatsApp, Snapchat, Facebook and WeChat. E-
commerce services encompass a wide range of goods and services and also allow customers to make tax 
payments. Even though bigger e-commerce firms accept credit and debit cards, most Ugandan 
merchants operate on a cash basis via mobile money. 141 

Use of Blockchain in tracking goods along the global supply chain. Coffee is one of the most 
important cash crops in Uganda. The Uganda Coffee Development Authority (UCDA) estimates that 
approximately 500,000 households depend on coffee production. Uganda is the 8th coffee producing 
country globally.142 Due to the nature of limited processing capacities in Uganda, the vast majority of its 

                                                 
138 Deloitte (2017) Continuous interconnected supply chain, Using blockchain and Internet of Things in supply chain traceability, 
available at: https://www2.deloitte.com/content/dam/Deloitte/lu/Documents/technology/lu-blockchain-internet-things-
supply-chain-traceability.pdf.  
139 UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisation in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf. 
140 Ibid. 
141 Wanzu I. et al. (2019) E-Commerce Adoption and Growth of SMEs in Uganda, International Journal of Business and 
Management; Vol. 14, No. 1; 2019. 
142 Uganda Coffee Development Authority, Fact Sheet, available at: https://ugandacoffee.go.ug/fact-sheet.  
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coffee exports must be in the form of raw beans. This makes it difficult for the end-buyer to ascertain 
where the beans originated from. 143 

There is a global trend to incorporate fair trade principles in coffee supply chains. Some estimate that 

the growth of fair-trade products will result in a 24.5% increase in coffee sales. Blockchain can facilitate 

the verification of fair-trade supply chains.144 

Carico Café Connoisseur, a Ugandan firm, has started using Blockchain to trace the origin of coffee 
beans. The firm claims that coffee bean purchasers are ready to pay a higher price if they are able to 
trace the origin of the coffee through Blockchain. Using Blockchain as a tool for the verification of origin 
and traceability offers several advantages, such as immutability of records, transparency and data 
security. By using Blockchain, Ugandan farmers will be able to digitally integrate an immutable 
certification process. Consumers can verify the authenticity of the certification by scanning a QR code 
with their smartphone They will also have access to transparent data regarding time taken for growing 
the beans, their location and the specific grade of the beans. Using Blockchain puts an immutable 
timestamp on each and every step that the shipment makes, such as regulatory inspections, storage in 
distribution warehouses and cross-sea shipment This procedure empowers local coffee suppliers to 
charge more and pay the local farmers higher wages. 145 

Carico Café Connoisseur has already completed its first pilot shipment, containing multiple tonnes of 
the Ugandan coffee brand Bugisu Blue and successfully made its way to South Africa in December 
2018.146 

5.3 Drivers and challenges specific to the industrialisation sector in the 4IR 

Uganda is one of the best performers in the EAC in terms of taking advantage of regional markets in 
order to boost its exports. In 2007, the EAC markets accounted for just 21% of the country’s exports. By 
2016, the equivalent figure was 36%. Regional trade has been particularly important for manufactured 
exports, representing 51% of total manufactured exports in 2015. There is also some evidence of an 
incipient diversification of exports.147 

Using mobile applications that enable e-commerce transactions and online payment via mobile phones 

might empower previously underserved segments of the population to access and get involved in online 

activities. 

Combined use of the IoT and Blockchain can lead to better supply chain management and better 
verification of proof of origin. This will empower local farmers and consumers alike. 

The firms that operate in the manufacturing sector are mostly SMEs. They lack access to credit, face 
skills shortages and inadequate infrastructure and have poor innovative capacities.148 Foreign 
investment has been focused on the mining sector and only 8.9% of the FDI stock is in manufacturing. 

149 There are only three functioning industrial parks, which have a poor performance track record in 
terms of job creation.150 Ugandan SMEs have been slow in adopting e-commerce. It is estimated that 
SMEs employ over 80% of the population, constitute up to 90% of the private sector, contribute over 
70% to the GDP and contribute over 80% of manufactured goods output.151 However, the survival rate 
of SMEs in Uganda remains very low. Most SMEs do not have developed ICT infrastructure and have 
unreliable computer networks. Their websites are not interactive enough for a complete e-commerce 

                                                 
143 Pepi (2019), Blockchain Being Used in Uganda to Trace Coffee Supply Chain, available at: 
https://blockonomi.com/blockchain-uganda-coffee-supply-chain/. 
144 Ibid. 
145 Ibid. 
146 Ibid. 
147 Ibid. 
148 UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisation in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf. 
149 Ibid. 
150 Ibid. 
151 Wanzu I. et al. (2019) E-Commerce Adoption and Growth of SMEs in Uganda, International Journal of Business and 
Management; Vol. 14, No. 1; 2019. 
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experience. Many SMEs have low speed internet. Most businesses do not have a clear vision on e-
commerce and lack staff who have network-based applications skills.152 

Lending interest rates have stayed exorbitantly high. This acts as a major constraint on companies’ 
ability to grow and develop new products. The manufacturing subsector was the second worst 
performing sector in 2016, receiving only 14% of total credit. Within the manufacturing subsector, the 
biggest portion of credit (5.4%) is allocated to the sector of foods and beverages.153 

 

6 Regional integration 

Current utilisation level of the main 4IR technologies 
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Blockchain Drones 3D printing IoT 

Potential use in the future 
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Legend: Red: not many / few examples; Orange: nascent / some examples; Green: good potential /numerous 
examples 

6.1 Presentation 

Uganda has been committed to regional development goals and initiatives such as the East Africa 
Community (EAC) Vision 2050 and the Africa Agenda 2063, which are also featured in national 
development plans. Key focus areas of these initiatives are infrastructure and industrial development, 
poverty eradication and human capital development, gender and women’s empowerment and good 
governance.154 

As a member of the East African Community (EAC)155, Uganda has already committed to adopt the 2012 
EAC Industrialisation Strategy. However, the EAC lacks financial and operational capacity to implement 
the strategy and has to rely on member states to implement the strategy objectives into their national 
policies. This lack of a regional operational and financial mechanism is the key challenge to regional 
industrialisation.156 

According to the Africa regional integration index157, Uganda is ranked second in the EAC and fifth in 
the Common Market for Eastern and Southern Africa with respect to trade integration. Uganda has 
removed tariff barriers to imports from countries that are part of the same regional economic 
communities. Uganda applies zero tariffs to imports from other member EAC countries, and it also 
applies a low average tariff of 0.68 % to imports from the Common Market for Eastern and Southern 
Africa. However, with respect to the ease of moving goods across borders, Uganda ranks thirty-sixth in 
Africa overall, which is not an encouraging indicator in terms of regional trade.158 

Uganda’s trade flows and stocks complement the trade flows and stocks of the countries that belong to 
the same regional economic communities. This might indicate that the country may be specializing to 

                                                 
152 Ibid. 
153 Ibid. 
154 Ibid. 
155 The East African Community (EAC) is a regional economic community comprising five states: the Republic of Burundi, the 
Republic of Kenya, the Republic of Rwanda, the United Republic of Tanzania and the Republic of Uganda. 
156 UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisation in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf 
157 https://www.integrate-africa.org/rankings/country-profiles/uganda/. 

158 Ibid. 
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fit into regional value chains.159 Uganda has been considered one of the best performers in terms of 
taking advantage of regional markets in order to boost exports. In 2015, 51% of Uganda’s manufactured 
exports were traded with EAC countries, with South Sudan being one of the major export destinations.  

Export diversification in areas in which Uganda has a comparative advantage on regional level are 
crucial to generate sustainable export growth that will generate more jobs and livelihoods. Stronger 
regional integration is also beneficial as it boosts manufacturing competitiveness in an era of emerging 
technologies that threaten to relocate production facilities back to the developed world through 
automation and robotics.160 

6.2 Rationale for supporting the adoption of 4IR technologies 

6.2.1 Potential applications and impacts 

As a landlocked country, Uganda will benefit greatly from boosting regional links to its neighbours 

Sudan, Congo DR, Rwanda and Kenya. Infrastructure and trade corridors, and customs facilitation are 

critical and important elements in this respect. 

Blockchain based solutions can make movement of goods more efficient and reliable, and also facilitate 

trade financing and thus contribute to regional integration. AI and machine learning algorithms can be 

used for shipping routes optimization, vessel and truck ports traffic management, and translating e-

commerce search queries by responding with translated inventory. AI and machine learning can also 

make regional trade more sustainable. An illustrative example in this regard is Google’s Global Fishing 

Watch, a real-time tool that utilizes machine learning to provide a global map of commercial fishing 

activities based on ship movements and satellite data. This tool can be used by governments and regional 

organizations in Africa to combat illegal fishing.161 IoT sensors can reduce the costs of regional trade by 

increasing the shipping and transport efficiency, by reducing the amount of goods lost in transport. 

Electronic traceability systems in supply chains that make use of the IoT and blockchain offer new ways 

for companies to prove the source and authenticity of products. One such initiative that provides supply 

chain transparency and prevent counterfeiting is Carico Café Connoisseur and its blockchain platform 

described in Chapter 5. 

6.2.2 Current use cases and level of technology uptake 

Currently there is a dearth of use cases of 4IR technologies in boosting regional trade in Uganda. Mostly 

these use cases are in pilot phase and need to have the key 4IR preconditions in place in order to become 

scalable, such as human capital, infrastructure, and stable access to electricity. 

 

7 Well-being  
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159 Ibid. 

160 UN Economic Commission for Africa Sub-Regional Office for Eastern Africa (2017) An ABC of Industrialisaton in Uganda 
Achievements, Bottlenecks and Challenges, available at: 
https://www.uneca.org/sites/default/files/PublicationFiles/an_abc_of_industrialisation_in_uganda_.pdf. 
161 https://globalfishingwatch.org/ 
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Legend: Red: not many / few examples; Orange: nascent / some examples; Green: good potential /numerous 
examples 

7.1 Presentation 

Although Uganda has achieved commendable progress in terms of poverty reduction, several human 
development challenges persist, which have an impact on the well-being of the Ugandan nation and the 
take-up of emerging technologies in Ugandan society: (i) according to a World Bank Group report, a 
staggering 86% of the population live in inadequate sanitation circumstances and only one in seven 
households are able to use electricity for lighting162; (ii) even though elementary school improvement 
rates have improved, the completion rate is 53% and remains a challenge. The quality of the educational 
system is questionable as the majority of Ugandan students lack basic literacy and numeracy skills163; 
(iii) the World Bank estimates that between one quarter to one third of the population are 
undernourished in Uganda. In 2017/2018, 29% of children under the age of five were stunted. 164 

There are only eight physicians per 100,000 people. The public health sector is faced with staff 
shortages, with 44% of the established positions within the healthcare system vacant. The majority of 
the population relies on nurses, aid workers and traditional birth attendants for healthcare.165  

Table 6. Basic health indicators.  

Life expectancy at birth, 2017 60.1 

Total fertility (live births per woman), 2017 5.5 

Infant mortality rate (infant deaths per 1,000 live 
births), 2017 

55.6 

Under-five mortality (deaths under age five per 
1,000 live births), 2017 

83.7 

Probability of dying between birth and the age of 40 
years (deaths under age 40 per 1,000 live births), 
2017 

210.9 

Global Hunger Index, 2017 32.0 

Source: OECD Africa’s development dynamics statistical database, 2018 

The GOU considers e-Health an enabling platform to improve healthcare delivery by allowing medical 
professionals to consult and diagnose remotely, access patients’ medical information, provide district 
health information surveillance data and, in addition, facilitate research studies. The national data 
transmission backbone and the e-government infrastructure project connect Uganda to neighbouring 
countries and link major towns, cities and government ministries and departments, with 48 government 
departments and six universities currently connected.166 

New legislation, such as the Patients’ Rights and Responsibilities Bill167, will regulate the introduction 
of technologies to manage medical records. The GOU is developing a digital system to ensure that only 
National Identity Card (NIC) holders are able to access healthcare services at public health facilities. 
These services will include accessing health records and dispensing medication from pharmacies. The 
proposed integration of the national identity database with the health service has raised concerns about 
accessibility, considering close to 20% of Ugandans do not currently have a NIC and many others face 
delays when applying for replacement cards.168 

                                                 
162 Ibid. 
163 Ibid. 
164 Human asset statistics, Uganda Bureau of Statistics, available at: https://www.ubos.org/explore-statistics/71/. 
165 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5458569/#CIT0015 
166 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5458569/ 
167 https://www.newvision.co.ug/new_vision/news/1468876/parliament-okays-introduction-patients-rights 

168 https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/02/Digital-Identity-Country-Report-Uganda.pdf 

 

https://www.ubos.org/explore-statistics/71/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5458569/
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/02/Digital-Identity-Country-Report-Uganda.pdf


 

34 
 

One of the biggest obstacles to financial inclusion of firms and households in Uganda is the high cost of 
financial services. Interest rates range between the exorbitantly high 22% and 25%. Another challenge 
is the low levels of public confidence in the system based on formal financial institutions. Many 
Ugandans choose to keep their savings in cash stored at home or in livestock, gold or other assets. 169 

Some of these challenges have been overcome thanks to the increased take-up of mobile money services. 
Mobile money is the primary catalyst of financial inclusion in the country.  The GOU has promoted the 
concept of financial inclusion by developing guidelines on mobile money services170 and launching a 
national level Financial Inclusion Project in 2012 that has four pillars: financial literacy, financial 
consumer protection, financial innovations and financial services data and measurement. 171 

Figure 9 gives an overview of the main parameters for financial inclusion in Uganda. In a period of three 
years (2014-2017), there has been a steady growth in the percentage of Ugandans aged 15 and above in 
the following categories: mobile money account (increased from 35% to 50%); made or received digital 
payments in the past year, rural (increased from 39% to 54%); and made or received digital payments 
in the past year, income, poorest 40% (increased from 25% to 43%). 

Figure 9. Financial inclusion indicators: Uganda, 2014 and 2017.  

 

Source: World Bank Global Financial Inclusion Database. 

Uganda’s National Identification and Registration Authority (NIRA) has been implementing the 
national ID initiative, which has positively influenced the number of mobile money subscribers.172 

According to the World Bank, Uganda ranks 137th out of 157 countries in terms of human capital 
development with a Human Capital Index (HCI) of 0.38, i.e., below the 0.40 index average for Africa. 
The human capital statistics in Uganda are staggering: 95 out of 100 children born in Uganda survive to 
age five. A child who starts school at age four can expect to complete seven years of school by her 18th 
birthday. Twenty nine out of 100 children in Uganda are stunted and are at risk of cognitive and physical 
limitations that can last a lifetime; and only 70% of 15-year-olds are likely to survive to the age of 60.173 

Only 54% of all third-grade children are able to read. Even with the introduction of Universal Primary 
Education (UPE), around 50% of children are able to complete the full course of primary schooling. 

                                                 
169 Ibid. 
170Mobile-Money-Guidelines, Uganda Communications Commission (2013) available at: 
https://www.ucc.co.ug/files/downloads/Mobile-Money-Guidelines-2013.pdf  
171Villasenor et al. (2016) The 2016 Brookings Financial and Digital Inclusion Project Report, Advancing equitable financial 
ecosystems, available at: https://www.brookings.edu/research/the-2016-brookings-financial-and-digital-inclusion-project-
report/#UG 
172Villasenor et al. (2016) The 2016 Brookings Financial and Digital Inclusion Project Report, Advancing equitable financial 
ecosystems, available at: https://www.brookings.edu/research/the-2016-brookings-financial-and-digital-inclusion-project-
report/#UG 
173 http://www.worldbank.org/en/publication/human-capital  
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Mothers are at high risk of premature death because of childbirth complications and a lack of skilled 
care. Out of every 1,000 births, around 40 infants die. 174 

7.2 Rationale for supporting the adoption of 4IR technologies 

7.2.1 Potential applications and impacts in healthcare 

4IR technologies can assist the Ugandan healthcare system overcome impediments in infrastructure, 
transportation and affordability. Mobile technology platforms, such as the Clinic Communicator, make 
sure that patients and doctors communicate in situations where face to face meetings are a challenge. 
Matibabu, an innovative technology that uses a sensor device on a smartphone to diagnose malaria 
without a blood sample, was invented by four young Ugandans.175 

7.2.2 Current use cases and level of technology take-up 

On the supply side, the technology providers are SMEs, academic and research institutions, and 

technology hubs that offer m-Health and e-Health solutions. 

On the demand side, buyers and users are businesses and government institutions that use m-Health 

and e-Health solutions in their everyday operations and also individual consumers that access and use 

these solutions. 

Fast take-up in mobile technology has enabled innovations around m-Health tools: 

The 
ICT4MPOWER 
project 

Implemented by the Ministry of Health, Uganda Communications Commission and the 
Ministry of ICT and aimed at developing an electronic health record and referral system, 
unique client ID system as well as strategic delivery of eLearning and tele-consultation.176 

Teheca 

A health-tech company using mobile technology to ensure a better experience for mothers 
during pregnancy, delivery and postnatally. The firm offers individually tailored care plans 
for women by linking healthcare practitioners and caregivers to mothers, therefore 
empowering women to make informed decisions. 

The firm provides developing care packs and toolkits for mothers — as many of the women 
who fall pregnant are young and unemployed. This gives them something to start with. This 
helps reduce the high mortality rates among new mothers in Sub-Saharan Africa.177 

WinSenga 

In 2011, Makerere University students developed WinSenga, which is a foetal heart rate 
monitor using a smartphone. WinSenga is a handheld device that can scan a pregnant 
woman’s womb and report foetal weight, position, breathing patterns, gestational age and 
heart rate. The information is transmitted to a smartphone and onto the mobile app, which 
plays the part of the nurse’s ear and recommends a course of action. Analysis and 
recommendations are uploaded to the cloud and can be accessed by a doctor anywhere to 
track progress at any time.178 

Matibabu 
The mobile application Matibabu was developed by Makerere University students to 
perform a non-invasive malaria test. This test is able to diagnose malaria patients without 
a prick on their skin and shows them where the available treatment centre is located. It uses 

                                                 
174 https://blogs.worldbank.org/edutech/using-mobile-phones-collect-data-education-sector-uganda 
175 https://www.cnn.com/2018/12/14/health/ugandas-first-ai-lab-develops-malaria-detection-app-intl/index.html 
176 http://www.i-network.or.ug/index.php?option=com_content&view=article&id=242 
177 Huffington Post (2018) Tech Innovation: Africa Becoming A Player In The Digital 
Revolutionhttps://www.huffingtonpost.co.uk/2018/06/12/tech-innovation-can-make-africa-a-player-in-the-digital-
revolution_a_23457054/?guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAAFEJxtRFV3UM
bDmjNq9mcGpZVfJTNbu5dvy1--FJJkrNS9Tv2YAins1Oo0Rg7TLw5RVAA16Zvd-wUdMXn6ru9V32D7NEqD96xGMe1It6re4O-
cE15wJJZBLQ7gw9cxgN8gcyfJQYbigBc1Xt15YaYW1L4gvbZHg4Y4aPVpKD1rRg&guccounter=2 

178 http://www.microsoft.com/en-us/digital-skills/be-inspired/josh-okello 
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smartphone technology accompanied with a custom-made hardware to test for the 
presence of plasmodium in human blood. 179 

EMR system for 
improved access 
to antiretroviral 
treatment 

An EMR system was implemented to improve access to antiretroviral treatment at the 
Mbuya HIV/AIDs outreach clinic. This has reduced the numbers of missed appointments 
and improved efficiency levels in clinics.  

SMS mobile 
phone–based 
platform to scale 
up HIV/AIDs 
awareness 

Text to Change, together with the AIDS Information Centre and Celtel mobile network, 
piloted an SMS mobile phone-based platform to scale up HIV/AIDs awareness and 
encourage participants to access HIV counselling and testing. 180 

mTrac 

The Ugandan Ministry of Health has implemented mTrac (Mobile Tracking) as a 
RapidSMS-based health management information tool designed to strengthen health 
systems in Uganda using a basic mobile phone. The goal was to speed up response time and 
accountability while reporting on disease surveillance and medicine tracking in all 5,000 
health facilities in Uganda, which, to a great extent, has been achieved.181 

Mama Ope 

27,000 Ugandan children under five die every year from pneumonia. Mama Ope is a 

biomedical smart jacket that measures body temperature, heart rate and lung condition. 

The technology is similar to a stethoscope. It stretches across the whole chest and the side 

of a patient's body. It surveys specific points on the lungs for symptoms of pneumonia, 

characterised by a swelling of the lungs caused by infection. The jacket is connected to a 
mobile phone app via Bluetooth, which sends, records and analyses the medical data, ready 

for a healthcare professional to make an informed diagnosis.182 

Electronic medical 
records system for 
the Ministry of 
Health 

In 2016, the Ministry of Health introduced an electronic medical records system to track 
patient histories across both public and private health facilities nationwide. The main aim 
is to ensure that individual’s medical information can be shared digitally and securely 
across health centres and departments whilst protecting the privacy of patient data at the 
same time. 183 

7.3 Drivers and challenges specific to the well-being sector  

In Uganda, the growth of the ICT industry and the growth of mobile phone penetration have helped 
Ugandans, especially rural and underserved communities, to gain greater access to e-Health and m-
Health applications. This has had a positive impact, especially in the areas of disease control and 
prevention, through disease surveillance.  

Most e-Health and m-Health applications are at the proof-of-concept stage, are used in a small context 
and lack scalability. Most of these are donor funded and operated in silos. 184 Moreover, e-Health 
implementations in Uganda lack prior planning stages such as strategy and need readiness 
assessment.  185 

A number of challenges in the mobile ecosystem are still present, such as interoperability across mobile 
money services, and gender and income disparities and gaps in mobile money account ownership. 

                                                 
179 http://www.innovation4malaria.org/matibabu.html 
180 https://www.changemakers.com/girltech/entries/text-change 

181 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5458569/ 
182 CNN (2018), The biomedical smart jacket that diagnoses pneumonia using Bluetooth, available at: 
https://edition.cnn.com/2017/10/24/africa/biomedical-jacket-uganda-africa-tech-rising/index.html 

183 https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/02/Digital-Identity-Country-Report-Uganda.pdf 
184 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5458569/ 
185 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5458569/ 
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According to Brookings, as of 2014, around 21 % of low-income adults and 29% of women held mobile 
money accounts, compared with 35 % of all adults in Uganda.186 

8 Overall conclusion  

8.1 Is there a business case for 4IR technologies in Uganda? 

Regarding the 4IR and its disruptive effect on economies, there are five things to consider in particular 
in the context of Uganda: i) the development of digital skills is paramount; ii) all industries are being 
digitally disrupted, which presents an opportunity for a growing digital economy; iii) international 
companies within the country are also at risk from paradigm shifts in their own countries; iv) public-
private partnerships are powerful levers for change; v) it is paramount to prepare a regulatory and policy 
base that can address 4IR priorities whilst also remaining relevant in the new technological context both 
domestically and globally. 

The GOU will need to develop and implement coherent public policies and regulations that will 

encompass critical preconditions for the successful take-up of the 4IR technologies. In particular, the 

GOU will have to work on establishing a reliable and accessible energy network for underserved rural 

populations, a good transportation network and an educated workforce with strong science, innovation 

and technology skills. It should also be noted that the informal sector is quite big and very influential, 

with many innovations emanating from there as well. It should therefore not be ignored. 

There are two regulatory and economic developments that are important in the context of the 4IR and  
regional integration through EAC: enhanced fibre-optic links between the region and the rest of the 
world and the expansion of mobile telephony and mobile money.187 In order to achieve better regional 
integration and better prepare for the 4IR (e-commerce and mobile money), it is advisable that the 
following regulatory topics be approximated at the regional level: Electronic transactions and 
signatures; Cybercrime; Consumer protection; Data protection; Intellectual Property Rights; Taxation; 
Finance; and Information Security. 

In order to have a diversified industrial sector with novel and complex products and services, the 
introduction of new skills is required. New skills such as data analytics, engineering and natural sciences 
are instrumental in boosting areas where Uganda has a competitive advantage in applying the 4IR 
technologies, such as agriculture, off-grid systems and solar energy, e-commerce and regional trade.  

Coherent public policies in the education sector are needed that would target increases in the gross 
enrolment rates in the secondary and tertiary sector and also target increases in the adult literacy rate, 
which is one of the lowest in the world. 

There is an ongoing implementation of certain emerging technologies in the agricultural sector in 
Uganda, such as use of the IoT, Big Data, drones and remote sensors for precision agriculture; use of 
Blockchain for land registration and management; and use of real time weather forecasting by using 
aerial images from drones and/or satellites. However, there are still many obstacles on the pathway to 
making the agricultural sector more sustainable and ready for full take-up of 4IR technologies, such as 
infrastructure, poverty, climate change, low education levels and obsolete land rights. 

According to the GSMA, “cellular IoT refers to the connection of a variety of devices to a common 
network to enable autonomous communication with other devices”. Cellular IoT use cases in Uganda 
are found in the utilities sector, where cellular IoT connections enable the functioning of pay-as-you-go 
(PAYG) solutions for clean energy and water systems, and the transport and logistics sector with vehicle 
tracking and fleet management solutions. As of the end of 2018, there were approximately half a million 
cellular IoT connections in Uganda, which makes it the seventh largest cellular IoT market in Sub-
Saharan Africa.188 

A summary of markets that can be targeted, by sector and technology, is presented below. 

Sectors 

                                                 
186 Ibid. 
187 UNCTAD (2013) Harmonizing Cyberlaws and Regulations: The experience of the East African Community, available at: 
https://unctad.org/en/PublicationsLibrary/dtlstict2012d4_en.pdf 
188 Ibid. 
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Agriculture Energy Industrialisation Regional 
integration 

Wellbeing 

 

Technologies  

Artificial 
Intelligence 

Big Data 
analytics 

Blockchain Drones 3D printing IoT 

Legend: Red: not many / few examples; Orange: nascent / some examples; Green: good potential /numerous 
examples 

 

 

9 Recommendations 

9.1 Recommendations at national level 

Increase private innovation through public support 

The private sector-led model in digital growth shows limited results in predominantly urban areas. ICT 

companies are hesitant to undertake capital investments and expand connectivity in the rural and poor 

areas that need it most. The GOU should identify and fill certain gaps in private innovation in the 

following sectors, which have already witnessed private investment: agriculture (e.g. the IoT, drones, 

and Big Data), energy (e.g. SHSs that incorporate innovative pay-as-you-go schemes linked to IoT-

enabled devices, mobile money and cloud services and smart meters), well-being (e.g. e-Health and m-

Health applications), and industrialisation (e.g. the use of the IoT and Blockchain in supply chain 

management and ascertaining proof of origin). 

Whether it be funding, opportunities to pilot new technologies or other public/private partnerships, 

governments have a powerful ability to serve an important function in creating the conditions for an 

innovative ecosystem to flourish, especially while external investors spend time gaining confidence in it. 

Cross-pollination between the private and public sectors can have huge benefits. The more governments 

can actively facilitate these relationships, the better. 

Development of human capital  

There should be targeted collaboration between the Ministry of ICT and National Guidance and the 

Ministry of Education and Sports to impart ICT skills right from primary education. 

The GOU should focus on building a new generation of digital talent. One way to bring up technology 

and business leaders prepared for the 4IR is to help promising youngsters take part  in the leading global 

ecosystems, such as open source communities, open PaaS (platform as a service), app stores and 

developer networks of mega-vendors, and show their talents through actual contributions to the 

ecosystems. With the proliferation of open Application Programming Interfaces (APIs), there are many 

opportunities for freelancers and start-ups to get involved in global ICT and innovation ecosystems. 

Successful start-ups of digital business and successful digital transformation of incumbent companies 

require knowledge and skills for business analysis and business architecture development, system 

requirement engineering, system architecture design as well as implementation of 4IR technologies such 

as mobile, social, cloud, Big Data, AI, Blockchain, the IoT, etc.  Business management education and 

systems engineering, especially software engineering, should be strengthened to facilitate digital start-

ups and digital transformation. Global best practices of business analysis and business architecture 

development include design thinking, enterprise architecture (EA), business process management 

(BPM), metadata management (MDM), etc. Global best practices of system requirements, architecture 
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and engineering include lean start-up, scrum, service-oriented architecture (SOA), domain-driven 

design (DDD), extreme programming (XP), DevOps, etc. 

9.2 Potential projects for the AfDB  

 
 
The majority of 4IR technologies require internet connectivity and consistent and reliable access to 
electricity to reach their transformational potential. This is particularly the case in decentralised 
technologies, such as Blockchain, the IoT and Big Data applications. Internet connectivity and energy 
access will be the main limiting factors for the adoption of 4IR technologies across the continent and 
will require concentrated and concerted attention to set the continent up for success.   
 

Before embarking on financing large scale 4IR interventions, the AfDB 
should consider (i) financing/supporting regulatory reforms in the 4IR, (ii) supporting infrastructure 
projects aimed at establishing data support centres as well projects aimed at enabling conditions for 
wider internet access and stable electricity access in the country; (iii) supporting the development of 
digital literacy skills, such as higher level engineering, coding and economic and creative capacity. 
 

Possible projects/programmes aimed at supporting regulatory reforms in the 4IR sector 

 
Legal developments indicate that the collection, use and processing of data is a cross-cutting concern of 
the 4IR. This has a considerable impact on an array of traditionally isolated legal disciplines, including 
data protection and justice, cybersecurity, intellectual property rights, the regulation of digital financial 
services, competition law, e-trade and taxation, and technology transfer law. Traditional governance 
models face several challenges in addressing the disruptive nature of the emerging technologies, ranging 
from the volume of obsolete rules and coordination predicaments to regulatory silos. To better prepare 
for these challenges, existing governance institutions will need to be bolstered or redesigned and new 
institutions may need to be created to ensure the safety and security of organisations and individuals 
living in the 4IR. This will include developing the frameworks and skills to both oversee the technical 
management of critical information and cyber security facilities and infrastructure that are increasingly 
exposed to sophisticated and threatening malware and for the appropriate treatment of the massive 
amounts of data being generated to fuel the 4IR.  
 

Agriculture 

Potential projects – establishment of innovative funds that will finance SMEs that offer the following 
services/products: i) Use of the IoT and Big Data analytics in precision agriculture; ii) Use of digital 
payment innovations; iii) Use of drones in agriculture; iv) Human capital development in agriculture, 
by financing projects that develop digital skills in underserved populations, such as rural populations 
and women. 

Energy 

Potential projects – establishment of innovative funds that will finance SMEs and research institutes 
that offer the following services/products: i) Use of solar home systems (SHS) that incorporate 
innovative pay-as-you-go schemes linked to IoT-enabled devices, mobile money and cloud services; ii) 
Use of smart meter systems. 

Well-being 

Potential projects – establishment of innovative funds that will finance SMEs and research institutes 
that offer the following services/products: e-Health and m-Health. Makerere University, with its AI lab 
and proven record in the field, would be a great partner in these activities. 

Industrialisation 

Potential projects – establishment of innovative funds that will finance SMEs and research institutes 
that offer the following services/products: i) Use of mobile applications that enable e-commerce 
transactions and online payment via mobile phones; ii) Use of the IoT and Blockchain in supply chain 
management and in ascertaining proof of origin.  
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 List of 4IR technology non-profit and companies 

•  BOSCO-Uganda is a non-profit organisation that promotes education and computer literacy 
through a network of 32 ICT & Development Centres in remote locations across Northern Uganda. 
BOSCO’s mission is to empower communities in post-conflict Uganda through dialogue, education 
and economic development. BOSCO engages in meeting Uganda’s growing energy demands by 
installing and operating sustainable solar energy systems. BOSCO also supports entrepreneurialism 
with a system for economic development and poverty reduction. 

•  The Centre for Media Literacy and Community Development (CEMCOD) is a non-profit 
organisation “with a focus to bring holistic growth and development by uplifting the status of 
vulnerable communities in Uganda through the provision of media, media-related and direct 
community interventions”. 

•  Design Hub Kampala is a creative co-working and maker space. The Design Hub aims to “enlarge 
the visibility of the creative sector by creating a network of creative thinkers, makers, designers and 
producers”. 

•  The Digital Drum is designed to help rural communities in Uganda that have difficulty accessing 
information about health, education and other issues. These solar-powered computer kiosks, which 
come loaded with educational content, are made of locally available metal oil drums and are built to 
be durable and rugged. The UNICEF Uganda Innovation Lab developed the Digital Drum, voted by 
Time Magazine as one of the best inventions of 2011. 

•  HiveColab is a co-working space and technology incubator for fast-growing start-ups, 
“revolutionizing Uganda's digital economies”. It also organises the Swarm Summit, which gathers 
"top CEOs of Uganda’s innovative tech companies, hackers, and tech fans for a deep dive into 
Uganda’s tech and business scene”.  

•  NTV IdeasLab. A media challenge implemented by Outbox looking for disruptive innovative digital 
ideas “that improve the way news is collected and disseminated, media engages with the audience 
and push for new production and revenue models in media”.  

•  Numida helps small business owners to “ditch pen and paper and start keeping current, digital 
financial records that clearly show how their business is performing. With automated analysis and 
coaching, small business owners have the tools to make informed decisions for their future”. 

•  Outbox. An innovation hub based in Kampala to “help new and upcoming African entrepreneurs 
interested in using technology to build high-growth companies with co-working space, business 
incubation and technical training programmes”.  

•  Pulse Lab. The first innovation lab in Africa, Pulse Lab Kampala brings together data scientists, data 
engineers, partnership specialists, academics and technical experts “to generate high impact data 
analysis tools to address development challenges”. These innovative tools support UN partners and 
governments in anticipating and responding to poverty, impacts of natural disasters, epidemics and 
food security by leveraging new sources of digital Big Data (such as social media, mobile data, online 
information) and real-time analytics. Through partnerships and in cooperation with the 
government, Pulse Lab Kampala acts as an ecosystem catalyst. 

•  RootIO is a project by Christopher Csikszentmihalyi and Jude Mukundane, launched in Uganda in 
2014 to enable grassroots communities to own and operate their own low-power FM radio 
stations. RootIO stations scale down FM radio by a factor of hundreds in terms of broadcast power, 
running costs and coverage. This makes them not only affordable but also relevant to the 
communities that they serve. These studio-less stations emphasise sharing content between 
communities and provide them with unbiased channels for dialogue and communication over FM 
radio. RootIO stations are entirely owned by communities, running from a platform that is 
maintained and improved by the RootIO team. 

•  Sauti za Wananchi (Voices of Citizens). This project uses mobile phones to regularly collect 
information from a broad cross-section of Tanzanian, Ugandan and Kenyan citizens. The initiative 
allows survey data to be gathered quickly, efficiently and at low cost. It helps inform citizens about 

http://outbox.co.ug/
https://www.unglobalpulse.org/kampala
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what is going on and supports policymakers so that they can be more responsive to citizens' needs 
and aspirations. 

•  Trac.fm.  This is a Ugandan non-profit software platform used for SMS opinion polling during radio 
broadcasts in east Africa. It allows the general public to send SMS responses to opinion polls held 
on the radio. The software automatically collates and charts the responses for radio hosts to read 
out. Trac FM was launched in 2011 in Uganda and, thanks to its success, has expanded operations 
to Kenya, Tanzania and Somalia. It uses a custom-built online platform that enables collection of 
statistics on a variety of issues in countries where independent data is often lacking. 

•  Uganda Radio Network (URN) is an independent news and training agency involved in the 
production and distribution of online news content as well as implementing media development 
projects. URN established a citizen reporting platform in December 2014. Starting with two pilot 
districts, Masaka and Gulu, the project was first implemented in partnership with two radio stations: 
Radio Buddu in Masaka and Mega FM in Gulu. The platform is composed of simple mobile phone 
and web technologies used for posting and hosting community issues. The platform's app is installed 
on a mobile phone and the user is easily led through the steps for posting text, photo, audio or video 
to the platform. The radio station editor on the receiving end has administrative access to the web 
page and is able to download and edit all content posted by the citizens. In a span of two years, the 
platform has been expanded to include five more radio stations in five regional centres. These 
include Open Gate FM, Voice of Kigezi, Radio Pacis, Kibale-Kagadi Community Radio and Radio 
Wa in Mbale, Kabale, Arua, Kagadi, and Lira. 

•  WeFarm is helping farmers in Uganda to share vital information. WeFarm is a free peer-to-peer 
service that enables farmers to share information via SMS without using the internet and without 
having to leave their farm. Farmers can ask questions about farming and receive crowdsourced 
answers from other farmers around the world in minutes. 

•  WinSenga is a handheld device invented in Uganda that can scan a pregnant woman’s womb and 
report foetal weight, position, breathing patterns, gestational age and heart rate. The information is 
transmitted to a smartphone and onto the mobile app, which plays the part of the nurse’s ear and 
recommends a course of action. Analysis and recommendations are uploaded to the cloud and can 
be accessed by a doctor anywhere to track progress at any time. 

•  Witnessradio.org is “a non-partisan, non-profit registered media organization with an approach to 
deliver on covering different human rights themes and promote independent media in Uganda 
through the use of information communication technology (ICT)”. 

 

 

 

  

https://tracfm.org/
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Name Agency Title 

Peter Kahiigi 
National Information Technology 
Authority (NITA) 

Director, E-Government 
Services 

James Baanabe Isingoma 
Ministry of Energy and Mineral 
Development 

Ag. Director, Energy 
Resources Dept 

Julius Peter Torach Ministry of ICT and National Guidance 
Commissioner, Information 
Technology 

Charles Lwanga Auk Ministry of ICT and National Guidance 
Asst. Commissioner, 
Telecoms & Posts 

Ofwono Willy Osinde 
Ministry of Science, Technology and 
Innovation 

Commissioner, Technology 
Development 

James Kasigwa 
Ministry of Science, Technology and 
Innovation 

Director, ST&I Regulation & 
Biosafety 

Mugunga Emmanuel 
Freddie 

Ministry of Science, Technology and 
Innovation 

Under Secretary 

Kennedy Mbekeani African Development Bank Country Manager 

Obong O. O. David 
Ministry of Science, Technology and 
Innovation 

Permanent Secretary 

Arthur Makara 
Ministry of Science, Technology and 
Innovation 

Commissioner, Science, 
Technology and Innovation, 
Advancement and Outreach 

CoinPesa (Startup) CEO Suleiman Murunga 

Agro Supply Uganda Ltd. 
(Startup) 

Founder and CEO Ogwal Joseph 

Mallan Ltd. (Startup) CEO Kastiro Malcolm 

Micropay (u) Ltd. (Startup) Managing Director Grace Stuart Ndyareeba 

Ensibuuko (Startup) CEO Otim Jerald 

Outbox (Tech hub) Founding Partner Richard Zulu 

Hive Colab (Tech hub) Co-founder and Executive Director Barbara Mutabazi 
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Shona (Accelerator) Co-founder and CEO Joachim Ewechu 

GrowthAfrica (Accelerator) Founder and CEO Johnni Kjelsgaard 

Imuka Ventures 
(Accelerator) 

Managing Director Roy Gakuo 

ICT Association of Uganda - 
ICTAU (ICT Association) 

  Albert Mucunguzi 

Carico Café Connoisseur CEO Mwambu Wanendeya 

Association of Young 
Professionals and 
Entrepreneurs/ Network of 
Young Women Leaders/ 
Regional Consortium for 
Development Africa 

Founder of the Association of Young 
Professionals and Entrepreneurs and 
Network of Young Women Leaders; 
Director of partnerships at Regional 
Consortium for Development Africa 

Ida Ng'ang'a 

Kampala KMS Maize Millers 
Businessman at Kampala kms maize 
millers 

Kamya Gerald 

Iwat Solutions 
An entrepreneur, Co-Founder of Iwat 
Solutions, a technology company 
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(Startup) 
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