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Abstract: Increased urbanisation coupled with inadequate awareness of the public on the issue of
freshwater resource management has affected the use and the availability of freshwater resources in
urban areas of Uganda, Kenya, and Tanzania. Lake Victoria has been the clearest example, with the
water level decreasing 0.005 m/year from 1993 to 2016 causing an overall drop of 0.115 m. In order to
develop sustainable methods for addressing these issues, this paper critically reviews the different
legal frameworks used in each country (Uganda, Kenya, and Tanzania) adopted to manage the water
resources and identifies the challenges faced by each legal framework applied. It also analyses the
education systems implemented within these three nations to educate students at various levels
about water resources and identifies the challenges involved in each system. Finally, suggestions are
made for future research to be conducted to obtain specific benefits for better management of water
resources in East Africa.

Keywords: urbanisation; education; water resource management; unified research ideas; water
demand; variation of water in Lake Victoria

1. Introduction

The rapid urbanisation in East African countries has posed a challenge to freshwater
resource management in the region during the last decade [1]. In particular, cities such as
Kampala, Kisumu, and Mwanza, chosen due to their proximity to Lake Victoria in Uganda,
Kenya, and Tanzania, respectively, as shown in Figure 1, are prime examples.

They are experiencing rapid urbanisation, with their water supplies extracted directly
from the lake, which is therefore under extreme water-use pressure.

Rural–urban migration is the major driving factor for urbanisation in East Africa [2].
For example, 20 percent of the Ugandans who live in rural areas are considering migrating
to urban areas in the next five years [3]. Kampala, the capital city of Uganda, is on the list
of fast-growing cities in Africa due to its recorded population growth of 5.26% per year [4]
(2022, population: 3,651,919). Kisumu is located along Lake Victoria, and, after Nairobi and
Mombasa, it is the third largest city in Kenya [5]. Mwanza is second largest city [6], after
Dar es Salaam, in Tanzania [7]. The cities are experiencing a rapid urbanisation which has
led to high water demand as shown in Table 1.

The high-water demand has affected the water level of existing freshwater resources.
The water level in Lake Victoria decreased 0.005 m/year from 1993 to 2016 causing an
overall drop of 0.115 m [10]. Due to this reduction, the area and the volume of the lake
decreased by 100 km2 and 5 km3, respectively [10] (Figure 2).
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Table 1. Water demand and supply in urban areas of Uganda, Kenya, and Tanzania.

Cities Population Daily Water
Demand (m3/day)

Daily Water
Produced (m3/day)

Kampala (Uganda) 3,451,919 [4] (2021) 300,000 [8] 240,000 [8]
Kisumu (Kenya) 1,155,574 [5] 60,000 [9] 81,000 [9]

Mwanza (Tanzania) 905,473 [6] 116,575 [6] 73,233 [6]

Sustainability 2023, 15, x FOR PEER REVIEW 2 of 23 
 

Table 1. Water demand and supply in urban areas of Uganda, Kenya, and Tanzania. 

Cities  Population Daily Water Demand 
(m3/day) 

Daily Water Produced 
(m3/day) 

Kampala (Uganda) 3,451,919 [4] (2021) 300,000 [8] 240,000 [8] 
Kisumu (Kenya) 1,155,574 [5] 60,000 [9] 81,000 [9] 

Mwanza (Tanzania) 905,473 [6] 116,575 [6] 73,233 [6] 

The high-water demand has affected the water level of existing freshwater resources. 
The water level in Lake Victoria decreased 0.005 m/year from 1993 to 2016 causing an 
overall drop of 0.115 m [10]. Due to this reduction, the area and the volume of the lake 
decreased by 100 km2 and 5 km3, respectively [10] (Figure 2). 

 
Figure 1. A map of East Africa showing Kampala, Kisumu, and Mwanza. 

 
Figure 2. Variation of water level in Lake Victoria from 1992 to 2020 (Adapted from [11]). 

Uganda, Kenya, and Tanzania have institutional frameworks used to set rules for 
water service provision in urban areas. An institutional framework for water management 
comprises various organisations that are responsible for managing and developing water 
resources at various levels of society [12]. Applying an institutional framework is an es-
sential procedure for making a foundation for sustainable water management. This could 
be through water conservation policies such as water awareness programs [13] to influ-
ence the citizens to utilise less water in their everyday water practice. This would reduce 
the overall water demand and would be a cheaper solution than infrastructural projects 
[13] such as the Integrated Water Management and Development Project which is funded 

Figure 1. A map of East Africa showing Kampala, Kisumu, and Mwanza.

Sustainability 2023, 15, x FOR PEER REVIEW 2 of 23 
 

Table 1. Water demand and supply in urban areas of Uganda, Kenya, and Tanzania. 

Cities  Population Daily Water Demand 
(m3/day) 

Daily Water Produced 
(m3/day) 

Kampala (Uganda) 3,451,919 [4] (2021) 300,000 [8] 240,000 [8] 
Kisumu (Kenya) 1,155,574 [5] 60,000 [9] 81,000 [9] 

Mwanza (Tanzania) 905,473 [6] 116,575 [6] 73,233 [6] 

The high-water demand has affected the water level of existing freshwater resources. 
The water level in Lake Victoria decreased 0.005 m/year from 1993 to 2016 causing an 
overall drop of 0.115 m [10]. Due to this reduction, the area and the volume of the lake 
decreased by 100 km2 and 5 km3, respectively [10] (Figure 2). 

 
Figure 1. A map of East Africa showing Kampala, Kisumu, and Mwanza. 

 
Figure 2. Variation of water level in Lake Victoria from 1992 to 2020 (Adapted from [11]). 

Uganda, Kenya, and Tanzania have institutional frameworks used to set rules for 
water service provision in urban areas. An institutional framework for water management 
comprises various organisations that are responsible for managing and developing water 
resources at various levels of society [12]. Applying an institutional framework is an es-
sential procedure for making a foundation for sustainable water management. This could 
be through water conservation policies such as water awareness programs [13] to influ-
ence the citizens to utilise less water in their everyday water practice. This would reduce 
the overall water demand and would be a cheaper solution than infrastructural projects 
[13] such as the Integrated Water Management and Development Project which is funded 

Figure 2. Variation of water level in Lake Victoria from 1992 to 2020 (Adapted from [11]).

Uganda, Kenya, and Tanzania have institutional frameworks used to set rules for
water service provision in urban areas. An institutional framework for water management
comprises various organisations that are responsible for managing and developing water
resources at various levels of society [12]. Applying an institutional framework is an
essential procedure for making a foundation for sustainable water management. This could
be through water conservation policies such as water awareness programs [13] to influence
the citizens to utilise less water in their everyday water practice. This would reduce the
overall water demand and would be a cheaper solution than infrastructural projects [13]
such as the Integrated Water Management and Development Project which is funded by the
World Bank with a loan worth 313 million USD [14]. The root cause of several failures such
as weak enforcement bodies [15] and inadequate human resources [16] in service delivery
and water management is the lack of comprehensive institutional frameworks [12].

Data have shown that people with lower levels of education have less interest in
environmental and natural resources [17]. Education can be a crucial tool to promote
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environmental awareness and an example is provided by the United Nations which has
proclaimed that it has to be incorporated within every national educational curriculum [18].
Environmental literacy is aimed to be taught in subjects such as freshwater resource man-
agement to learners via classroom instruction, web-based training, remote labs, e-learning
courses, workshops, seminars, and webinars [19]. Within the school curriculum in Uganda,
Kenya, and Tanzania, significant environmental themes have been already included [20]
at various levels; primary, secondary, and tertiary. At primary level, six subjects (English,
integrated science, social studies, agriculture, integrated production skills, and religious
studies) have content on environmental education [21]; at secondary level, environmental
education themes are covered in the geography syllabus [22]; and it is through the De-
partment of Environmental Management at university level [23]. However, according to
Mucunguzi, important themes such as social change are still not fully considered when
tackling environmental features in schools [24]. To date, non-formal environmental educa-
tion seems to have focused more on promoting environmental concerns via the adoption of
multidisciplinary tasks. Therefore, there is a strong need for education to also embrace ad-
ditional aspects; for example, programmes that are based on the diversity of environments
(including the biophysical, social, and economic element) and that consider not only the
current situation of things, but also target the development of the society in the future and
the consequent changes in risks and needs [24].

To pursue the Sustainable Development Goals (SDGs) and Education for All (EFA),
a rapid implementation of Universal Primary Education (UPE) and Universal Secondary
Education (USE) policies has been driven forward across the three countries [25]. This has
led to an increasing enrolment rate in both primary and secondary schools. For example,
studies estimate that 90 percent of children aged from 6 to 12 years [26] in Uganda, Kenya,
and Tanzania attend primary school [27]. Due to the increasing enrolment in the East
African schools, it could be assumed that more residents should be receiving education
about freshwater resource management through environmental education. According to
Johnson-Pynn and Johnson, environmental awareness has grown across the public since
it was launched in 1975 by UNESCO [20] and the United Environment Programme [28].
For example, on the 2nd of June 2021, the East African Community called for an increased
regional coordination in ecosystem conservation and management [29]. However, the
persistence of water degradation in the three East African countries raises questions about
the environmental education that students have received to date and the methods adopted
within curriculums in schools [21]. As claimed earlier, formal environmental education
enables students to develop environmentally responsible behaviours. Given that fresh-
water resources are still stressed [30] by human activities which influence the pollution
and unsustainable usage of the resource, this shows that not all people have developed
environmentally responsible behaviours yet. Therefore, this prompts an examination into
the nature of education relating to water resource management in East Africa [31].

To address this gap, this paper presents a review of the current frameworks used to
manage water resources in the urban areas of Uganda, Kenya, and Tanzania adjacent to Lake
Victoria. Furthermore, the education system used in each country is reviewed to identify
challenges affecting each system and pinpoint areas that require further development.
Subsequently, this should offer proposed changes that could benefit public awareness and
knowledge of water management and inspire further research aimed at providing detailed
solutions for the management of water resources in East Africa.

2. Water Management Frameworks in Uganda, Kenya, and Tanzania

This section will compare the different water management frameworks used in
Uganda, Kenya, and Tanzania to manage the water resources. It will also provide an
overview of the challenges affecting the frameworks in each country.
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2.1. Water Management Framework in Uganda

A complete national policy framework for the management of water resources in
Uganda was established with the Constitution and the Local Government Act (1997) [32]
as presented in Figure 3.
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There are existing policies such as the National Water Policy (1999) [32] which en-
courage the integration of principles linked with water resources management. More in
detail, this policy also stresses that utilisation of Uganda’s water resources is a key factor
to be understood and that a sustainable water management should be the final goal to be
achieved [34]. The National Water and Sewerage Corporation (NWSC) Act (2000) and Land
Act (1998) are also significant for water resources management [32]. Most of the functions
associated with wetlands, the environment, and water sanitation have been implemented
by institutions in a decentralised manner to district level.
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The Ministry of Water and Environment (MoWE) is the main body in charge of
shaping standards and national policies, and this role also requires the management and
the regulation of water resources and continuously setting priorities, and needs to make
water management sustainable and innovative [35]. The MoWE receives advice from the
Water Policy Committee and the committee is made up of district-level decision makers,
non-government organisations (NGOs), and private sector actors [35]. The MoWE sector
comprises the Water Supply and Sanitation (WSS) sub-sector and the Environment and
Natural Resource (ENR) sub-sector [36]. The first one deals with the water management,
water production, water supply, and sanitation in urban and rural areas, while the second
one concentrates on forests and trees, wetlands, and other aquatic resources [36]. MoWE
has three directorates, as shown in Table 2, through which the programmes of water sector
development are delivered.

Table 2. The three directorates and their duties.

Acronym Organisation Duties

DWD Directorate of Water Development

Responsible for the regulation, supervision, and implementation of
water services in urban and rural areas in Uganda.

DWD is formed by three departments: Urban Water Supply and
Sanitation Department (UWSSD), Rural Water Supply and Sanitation

Department (RWSSD), Water Utility and Regulation Department
(WURD) [37].

DWRM Directorate of Water Resources
Management

In charge of water use allocation, water service, regulation
compliance monitoring, and enforcement of laws [38].

DEA Directorate of Environmental Affairs Enforces legal and institutional regulations related to the
environment in Uganda [32].

Links to the organisations, DWD: Directorate of Water Development|Ministry of Water and Environment (mwe.
go.ug); DWRM: Directorate of Water Resource Management|Ministry of Water and Environment (mwe.go.ug);
DEA: Directorate of Environment Affairs | Ministry of Water and Environment (mwe.go.ug).

The ministry has institutions fully owned by the government: for example, in large
urban centres across Uganda, NWSC is authorised to supply water and sewerage services,
while forests are managed by the National Forestry Authority. The National Environmental
Management Authority (NEMA) is in charge of securing and seeking sustainable envi-
ronmental practices to be implemented. Finally, the Uganda Meteorological Authority
(UNMA) deals with weather monitoring, keeping databases with all variables linked to
the climate and imparting regular updates on national weather and climate to the gov-
ernment [36]. Since 1993, it was possible to notice a decentralisation of responsibilities
in Uganda within the water supply and sanitation sector: more in detail, there has been
a transfer of commitments from central government level to district local government
level [39].

To guarantee that resources are allocated more efficiently and policies planned more ac-
curately, there is a need to develop a structure which incorporates clarity and collaboration
between the institutions involved [32].

Unfortunately, recent studies [40] have shown that the existing legal and institutional
frameworks and the strategies that are being adopted to manage water resources are
insufficient. Thus, there is scope for improvement, and changes are required at many
institutional levels in order to improve the situation, for example, to ensure that new
policies can secure more sustainable water management as well as adequate quantity and
good water quality for future generations in Eastern African regions [40].

2.2. Water Management Framework in Kenya

The Ministry of Water and Irrigation (MWI) is responsible in Kenya for generating
institutions that have the duties to manage water resources and furnish water services [41],
as shown in Figure 4.

mwe.go.ug
mwe.go.ug
mwe.go.ug
mwe.go.ug
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Kenya was able to make reforms in the institutional water management framework
under the Water Act 2002 [43]. The Water Resources Authority Management (WRA) serves
as an agent of the national government and controls the administration and operation of
water resources. The Authority has a variety of duties, such as to map out and impose
directives necessary for the management and use of water resources, as well as the miti-
gation of flooding, and the abstraction of water (e.g., permit applications) [41]. The Water
Services Regulatory Board (WSRB) has a mandate of regulating and controlling water
services boards, issuing licenses to water service boards, and assembling standards and
developing guidelines for water tariffs [43]. Water Services Boards (WSBs) are in charge of
securing water (and sanitation) services in their areas of jurisdiction [44].

Water Services Providers (WSPs) are responsible for day-to-day operations and main-
tenance of water production and distribution [45].

Water Resource Users Associations (WRUAs) are accountable for the decision process
used to identify and register water users in Kenya and they also collaborate in processes
associated with catchment management and water allocation. The Water Services Trust
Fund (WSTF) oversees the provision of water and sanitation to disadvantaged groups.
The Water Appeals Board (WAB) supervises the arbitration of water-related disputes and
conflicts in the country [43]. The National Water Conservation and Pipeline Corporation
(NWCPC) has the role of constructing dams and drilling of boreholes [45]. The Kenya Water
Institute (KEWI) provides training and research. It is the responsibility of the National
Irrigation Board to develop the irrigation infrastructure [43].

Recent reforms made within the water sector have enabled a lot of improvements in
terms of providing sustainable water and basic sanitation; however, these results are mainly
limited to a minority of Kenyans who live in urban areas [46], though urban dwellers who
live in slums areas are unable to connect to piped water infrastructure [47]. The issues
that still require further development are associated with the inadequate management of
existing infrastructure [44].

Optimal standards set by the MWI are yet to be achieved by Kenya’s water sector
regulators and the main reason is to be linked with inappropriate water and sanitation
coverage [48]. On a positive note, a strong effort such as improving the sustainable
management of freshwater resources has been noted from WSPs, WSRB, and the MWI, and
they are all trying to optimise and improve their performances [44].

2.3. Water Management in Tanzania

Nine river basins divide Tanzania, and these do not follow managerial boundaries [49].
Water management and planning are distributed within national, basin, district, and
community levels [49], as shown in Figure 5.
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The Ministry of Water and Irrigation oversees water resource governance at the
national level: its main duties are associated with the development, dissemination, mon-
itoring, and evaluation of the National Water Policy of 2002. The Basin Water Office
(BWO) is responsible for water administration at the basin scale, covering catchments and
sub-catchment units [50]. BWO is authorised to establish lower-level water management
organisations which commonly gather stakeholders and users of the same resources, and
it is also mandated to collect the various water use fees, and is responsible for resolving
conflicts in water allocation, water connection, water use, and implementing bylaws for
preventing pollution [50].

The National Environment Management Council (NEMC) is the legal regulatory body
for environment [51] and is authorised to enforce, review, comply, and monitor the environ-
mental impact. Furthermore, this Council eases public participation when environmental
decisions must be made and supervises and coordinates all matters concerning the envi-
ronment. The Council works through the regional secretariat and the local governmental
authorities. It is a responsibility for the village environmental management committees
to ensure the proper management of the environment. However, to date, the action of
NEMC has been more clearly noticeable when dealing with industrial pollution by large
companies at national level [51].
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In Tanzania, the situation is more challenging: the institutions that are in charge of
dealing with water management are unfortunately very disconnected and there is a lack
of coordination between them; moreover, they are not often involved when new water
management programs are stipulated [50]. The method for water resource development [52]
is sector-oriented and does not fully recognise the multi-sectoral linkages in planning
the use of water resources [52]. According to [50], institutional linkages need to evolve
following the needs of inter-sectoral water management.

2.4. Challenges Faced by Water Management Frameworks in Uganda, Kenya, and Tanzania

The three East African countries have a constitutional obligation to provide water as a
fundamental right for citizens [53]; however, there have been issues in implementing this
objective. Institutional structures for water resource management in East Africa experience
technical and social challenges which are summarised in Table 3.

Table 3. Technical and social challenges affecting water management framework in East African
countries.

Challenges Uganda Kenya Tanzania

Technical

• Data and information related to
water resources are not sufficient
or reliable. Furthermore, there are
several issues linked with
negotiations required on
trans-boundary agreements,
proper management of the
resources, and participation of
members of the communities [32].

• The main challenge of the Ministry
of Water is related to the
implementation of mandates
through the various departments.
This should be conducted by
interacting, consulting, and
agreeing with the directorates or
the departments, especially in
terms of finances, in order to
operate and develop efficient
water schemes [32].

• Funding available is not
sufficient [34].

• Incapacity of the sector
institutions (e.g., the MWE) to
shape its role of planning,
supporting, and supervising water
and sanitation programs via
improving the monitoring of
existing systems and composing
sustainable procedures [34].

• Increasing costs (3 million USD
annually between 2014–2019) of
water treatment due to pollutant
loads in water resources [54].

• Alleged corruption in the
sector [55].

• Uganda suffers from uneven
distribution of water resources
resulting from severe drought and
floods [54].

• The increasing demand of water
due to rural–urban migration [39].

• Weak implementation of
regulations and laws on water
abstraction and waste discharge.

• Inadequate communication and
information management systems
within the sector [56].

• Inadequate management and
maintenance of existing
infrastructure [56].

• Corruption is active and ethics in
the water management framework
are missing [42].

• Financial accountability which
would lead to non-sustainability
of water services is not available
yet [42].

• The water sector is not properly
funded because it is given ~2.8%
of the national budget, which is
expected to cover around 44% of
the needed investment costs [45].

• A rapid growing demand for
water for multi-sectoral uses
mainly in urban areas [57].

• Inadequate institutional sectors
and human capacity [58].

• Weak implementation of laws and
regulations of water resources [56].

• The overlapping responsibilities
and roles among various
organisations leading to
unproductive use of human and
financial resources, repetition of
effort, and a gap in effective
management [59].

• Insufficient cross-sectoral
management within various
government institutions [49].

• Failure to implement laws and
regulations governing water
resources [60].

• Financial sustainability in water
resources management has not
reached yet [61].

• Water treatment costs are too
high; for example, the cost of
delivering centralised water is
about 221 USD per family [62].
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Table 3. Cont.

Challenges Uganda Kenya Tanzania

Social

• Inadequate involvement of local
communities [34].

• Illegal connection of water by the
customers has affected service
provision to other parts of the
country [63].

• Risks and issues associated with
social acceptance are very present
within rural water supplies
because the communities are
required to take over operation
and maintenance of facilities once
construction is complete [45].
However, there is limited funding
for maintaining the facilities [45].

• Conflicts are quite frequent
amongst various water users; for
example, Tana River Basin
conflicts between the upstream
and downstream users [45].

• Direct or indirect release of waste
into the water without adequate
treatment to remove harmful
compounds [64].

• Water conflicts upstream,
downstream, and
transboundary which is due to
the scarcity of water [61].

Based on the insights identified when analysing existing frameworks, the major
challenges that are required to be dealt with in the near future as a matter of urgency can
be listed as follows:

• Inefficient funding from the government is a major issue faced by the three-water
management framework.

• Increased water demand, predominantly in urban areas.
• Institutional and human capacity require further improvements because existing skills

(e.g., negotiating transboundary issues, regulating the use of water resources, and
tackling pollution) are not fully developed or efficient.

• Weak implementation of legislation to better manage water abstraction and waste
discharge.

• Absence of enough communication and awareness building within the institutions
and local organisations and the community.

3. Comparison of the Education Systems in Uganda, Kenya, and Tanzania

As with the provision of water, Uganda, Kenya, and Tanzania have actively acknowl-
edged education as a fundamental right to citizens and hence a constitutional obligation
for each nation. Section 3 offers an introduction and comparative review of the education
systems within Uganda, Kenya, and Tanzania with the aim of ascertaining how water
resource management education can be integrated successfully into the curriculum.

3.1. Education System in Uganda

The education system in Uganda has a structure of seven years of primary educa-
tion, six years of secondary education (divided into four years of ordinary/lower level
and two years of advanced level), and three to five years of post-secondary education.
Uganda’s education system framework as shown in Figure 6 has been in place since the
early 1960s [65].

The school system consists of private and government (public)-run schools. Evidence
has shown that there are notable differences in quality between public and private schools,
exacerbated by the urban/rural divide [65].
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Uganda’s education system has experienced important developments following a
commitment to Universal Primary Education (UPE) and the abolition of school fees in
mid-1996 [67]. This increased primary enrolment rates from a low of 2.5 million in 1996
to 5.2 million learners in 1998 [68]. Due to the increased enrolment in primary schools,
Uganda introduced Universal Secondary Education programmes (USE) in 2007 [69] and it
became the first country in sub-Saharan Africa to introduce USE, which led to an immediate
increase in the number of lower secondary enrolment by nearly 25 percent between 2007
and 2012 [70]. Whilst a continued increase in the enrolment rates has offered significant
economic, social, and potentially environmental opportunities in Uganda, one of the major
challenges the country and many other sub-Saharan nations continue to face is educational
attainment. Few studies, with the exception of [71], have explored the impact of UPE on
educational attainment at USE and tertiary level in Uganda. Their research concluded
that the Free Primary Education (FPE) reforms had little impact on educational attainment
overall, due to the additional costs of uniform and lack of quality teaching staff and facilities
able to cope with the expansion in students [71].

Current Reforms in Ugandan Education

The Ministry of Education and Sports (MoES) oversees education and a focus on
quality education is now the key target for the sector [67], further encouraged by the
Sustainable Development Goals (SDGs), particularly Goal 4 ‘Quality Education’. MoES
ensures that the teachers are deployed and well trained in the teaching colleges. Uganda
currently has 46 primary teachers’ colleges [72]. Uganda Polytechnic Kyambogo (UPK) is a
tertiary technical institution responsible for the training of teachers and the coordination of
technical education in the country in connection with other relevant governmental bodies
and stakeholders.

Environmental Education (EE) is among the mandatory programmes of UPK’s cur-
riculum [73]. Emphasis in this program is concentrated on the theme of Environment and
Sustainable Development. Students are exposed to the sub-themes of Total Environment
(land, water, climate etc.) and Environmental Education (its philosophy, goals, objectives,
and main guiding principles) [73]. The approaches employed when teaching and learning
include lectures, class discussions and presentations, and action research for local and
community environmental problem solving. EE is mandatory in the national education
curriculum at all levels, being taught to students from the primary grades to the university
level and in other national education agencies. A lack of a conceptual framework within
the EE curriculum, however, has led to setbacks in its implementation and understanding.
School subjects are regularly taken seriously but only if they are examinable at the end of
the course. EE is mandatory and examinable for all students at UPK, though this is not the
same situation in most tertiary educational institutions in Uganda [73].

The Uganda National Examination Board (UNEB) administers all the final examina-
tions in Uganda which include the Primary Leaving Examination (PLE) national examina-
tion for primary candidates, Uganda Advanced Certificate of Education (UCE) national
examination for lower secondary, and Uganda Advanced Certificate of Education (UACE)
national examination for upper secondary [74]. On successful completion, students can con-
tinue to university. Currently, Uganda has 53 universities including Makerere University
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and Kyambogo University with approximately 40,000 students graduating annually [75].
In 2016, 86 percent of the 102,858 students who sat UACE exams passed with the majority
attaining three principal passes [69]. Subsequently, approximately 35,000 students will
join university education [74] with others deciding to join institution schools, failing their
exams, or joining the labour market.

3.2. Education System in Kenya

From 1985, the Kenya Institute of Curriculum Development (KICD) proposed that
a 2-6-3-3-3 education system as shown in Figure 7 should replace the 8-4-4 system of the
time [76].
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The new system was characterised into three stages, which include: (i) Early year
education covering kindergarten (pre-primary) education up to Grade 3; (ii) middle school
education, covering Grade 4 to Grade 9; and (iii) senior school education, covering Grades
10 and 12. Under the new system, Early Childhood Education (ECD) would also be
recognised, learners are required to spend two years in ECD centres before joining primary
schools [76].

All children are expected to enrol for pre-primary education at the age of 4 and at this
stage, they would be introduced to subject areas that target many core skills such as literacy
and mathematics alongside an early appreciation for the environment [77]. Learners would
then move from a class system referred to as Standard level to the Grade level which is from
Grades 1 to 3 [76], further expanding to incorporate environmental studies, indigenous
languages and knowledges, and nutrition and hygiene from Grade 4 [77].

The structural shift in the education system followed over twenty years of what many
argued to be a heavily loaded curriculum focused on establishing and sustaining a future
blue-collar workforce in the country. Comparatively, the 2-6-3-3 system offers a more
holistic and child-centred approach to learning for students where student’s own personal
interests and preferences can be embedded into the curriculum [76].

Limited research has been discussed in relation to the implementation of EE in the
current education system in Kenya, given how recent the structural changes have been.
The themes on EE, however, have been integrated into various subjects within the school
curriculum in Kenya since 1985 [22] in an attempt to reduce the pressure of human activities
on the environment. In the primary school curriculum, themes on EE were mainstreamed
in social studies subjects and through the geography syllabus at secondary level [78]. In
addition, EE is covered in non-formal and extra-curricular education such as debating or
conservation societies [22]. In regions sustained by tourism such as the Diani-Ukunda area,
environmental sustainability initiatives are regularly driven by and funded by tourism es-
pecially in private education [79]. The mainstreaming of environmental education in Kenya
has witnessed a positive impact on environmental sustainability; however, challenges
continue to exist for relating to a lack of trained personnel [80].

The education system in Kenya is dominated by examination-oriented teaching,
whereby passing examinations is the only benchmark for performance since there is no
internal system of monitoring learning achievements at other levels within an education
cycle [76]. The Kenya Certificate of Primary Education (KCPE) examination is an entry
examination that enables candidates (standard 8) to progress to secondary education or
training in tertiary institutions [81]. The Kenya Certificate of Secondary Education (KCSE)
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examination is an examination that comes at the end of the four years in secondary educa-
tion [82] and administered by the Kenya National Examinations Council (KNEC) [83].

3.3. Education System in Tanzania

As with other countries in East Africa, Tanzania has made tangible efforts and com-
mitments to education, including the development of the Education and Training Policy
(ETP) 2014 which replaced the former Education and Training Policy of 1995 [84]. The 2014
ETP provided significant changes in primary and secondary education from the previous
formal educational. The old system was characterised by a 2-7-4-2-3 (with the potential for
more) [84], whereas the new system includes 1-6-4-2-3 (with the potential for more) [85] as
shown in Figure 8.
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After the introduction of ETP, it was decided that EE should be integrated in all
subjects at all levels of schooling [86]. Similar to many neighbouring nations, Tanzania has
been facing environmental and hazard-related problems including drought, floods, poor
sanitation, lack of clean and safe water, land degradation, and deforestation among others.
Therefore, these serious problems require urgent attention through quality education, in
particular EE.

Students are engaged in critical inquiry into real issues concerning the environment
and development, as well as promoting actions that will address EE issues. Tanzania’s
primary education curriculum emphasises teaching and learning methods which make
students active participants in the learning process [86]. Such approaches provide learners
with high critical thinking skills and stimulate learning, which is important for the learning
of EE [87].

Despite the inclusion of EE in the Tanzanian school curriculum in since the 1960s
and further emphasis in the ETP since 1995, the condition of the environment has seen
little improvement. Studies have found that the implementation of EE has been unsuccess-
ful [88]. Evidence of environmental degradation in the form of water pollution, poor waste
management, and many other problems can still be observed in many schools and in the
communities of Tanzania [89]. In addition, research [90] about environmental management
around Lake Victoria discovered that people’s awareness of environmental problems is
generally low in Tanzania even though many have attended school [89]. Therefore, this
suggests a critical issue as far as the teaching and learning of EE is concerned.

The Ministry of Education and Vocational Training (METV) has a legal mandate for for-
mulating policy, coordinating, monitoring, setting standards, quality assurance, and quality
control of the entire education system in Tanzania [85]. METV is responsible for supervising
higher education, training teachers, developing the curriculum, managing the examina-
tion, and inspecting schools. The management of pre-primary, primary, secondary, and
out-of-school education is discussed under the control of the President’s Office-Regional
Administration and Local Government (PO-RALG) [85]. PO-RALG supervises the work of
the local authorities. They are responsible for the daily operations of primary and secondary
schools, for example, the management of teachers and payment of school supplies [85].

3.4. Challenges Faced by the Education System in Uganda, Kenya, and Tanzania

Access to education is not just a fundamental right but it is also a key to increasing
employment and income opportunities [91]. Education is a sustainable means to reduce
poverty and bring lasting change [92]. Therefore, education must be involved in one
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way or the other to effect permanent change and in the effort to bring lasting change.
Unfortunately, gaining sufficient education tailored to the needs of locals is challenging for
underprivileged families in East Africa. As with any national education system, Kenya,
Tanzania, and Uganda are continuously monitoring their own education and assessment
structures considering current environmental, political, and social issues in their respective
countries. Some of the challenges affecting their incorporation of EE into the system are
outlined in Table 4.

Table 4. Challenges affecting the education system in the East African countries.

Uganda Kenya Tanzania

Technical challenges

• The language of instruction
policy was the most
controversial issue during
curriculum development
process. There are more than
60 local languages including
Luganda, Ateso, and Luo
(among others) which are
used in Uganda and
therefore instructions need
to be written many different
languages [93]. Selecting a
local language as the
language of instruction at
school has financial, staffing,
and training, as well as
political, implications [94].

• The relevance of the
curriculum has not been
adopted to suit
contemporary needs. The
teaching in Uganda
promotes rote learning
rather than application,
problem-solving, and
entrepreneurial skills. [95].

• Inadequate infrastructure
and learning materials such
as classrooms, laboratories,
libraries, textbooks, and
desks in some government
schools [96].

• Cheating in both KCPE and
KCSE has been of great
concern not only to the
government but also to the
Kenyan public [97].

• Lack of adequate physical
materials such as desks,
textbooks, and a shortage of
permanent classrooms in
primary schools [98].

• Lack of clear legal guidelines
on the implementation of
inclusive education and
non-formal education
programs [99]. Inclusive
education is education that
includes students with
special needs [100]. The
legal guidelines for
education programs for
students with special needs
are unclear in Kenya.

• The controversy of Kiswahili
versus English. Students in
Tanzania admit that they
understand their teachers
better when teaching is
carried out in Kiswahili;
however, a majority of
students still believe that
English should be
maintained as the medium
of instruction in secondary
schools [101].

• Lack of qualified teachers,
mainly in pre-primary
schools of Tanzania causing
pupils to be taught by
unqualified teachers [102].

• Accessibility of teaching and
learning materials are issues
in the majority of schools in
Tanzania. Some 70 percent
have limited access to
teaching and learning
materials [102].

Economic challenges

• Poverty stands out as the
main reason which limits
children in Uganda from
enrolling in schools [103].

• Poverty levels and
inequalities across the
country. Though enrollment
in Kenyan schools is high,
completion rate has
consistently been low due to
lack of school fees [104].

• Due to the high poverty in
the country, many parents
cannot afford the schooling
costs, especially the school
fees, and this is the central
reason for early dropout
from schools [105].
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Table 4. Cont.

Uganda Kenya Tanzania

Social challenges

• Early marriage in Uganda
has increased school
dropouts in the country. It
leads to pregnancy which
disrupts education. Early
marriage is estimated at
49 percent and is one of the
highest in the region [106].

• Many children dropout of
school because they have
experienced physical, sexual,
and emotional violence from
their teachers or their
peers [107].

• Influence of peers and
involvement of early sex
which leads to teenage
pregnancy, hence early
marriage, are the main
causes of school dropout in
Kenya [108].

• Gender disparity. Girls have
been denied their right to
education in Kenya [109].

• High number of HIV/AIDS
orphans. Over
660 thousand Kenyan
children are orphaned as a
result of HIV/AIDS [110].
Often, orphans are unable to
attend school due to
financial difficulties which
affect their education. In
addition, some children
have contracted the virus
from their parents, and their
poor health can affect their
education.

• Increased HIV/AIDS
infections among learners,
teachers, and administrators
at various levels of the
education hierarchy has
affected efficiency in
education. This is through
increased illness and death
of teachers and students
with HIV infection
withdrawing from school
[111]. New HIV/AIDS
infections reduced in
number from 82,000 new
infections in 2018 to
77,000 new infections in
2019 [112].

• Incidences of violence in
school settings have
revealed numerous setbacks
to the progress of children’s
education. Corporal
punishments and sexual
violence within school
settings have increased
school dropouts in
Tanzania [113].

Having analysed the existing education systems across the three countries selected,
the major challenges that need to be dealt with as a matter of urgency can be listed as
follows:

• Poverty has created disparities in the education system in East Africa which has denied
a considerable proportion of students from accessing school. Students are left out of
the education system in East Africa since their parents are poor and cannot afford
the school fees. Consequently, students affected by poverty are not able engage with
environmental education programs taught in the East African schools.

• Students in East Africa may drop out of school due to factors such as physical, sexual,
and emotional violence they might experience from their teachers or their peers at
school. Due to the dropout from schools, this sector of students does not get an
opportunity to engage with the environmental education programs taught in schools
which could help them build their capacities to conserve natural resources such as
water.

• Lack of adequate infrastructure and learning materials such as textbooks about the
environment and water management, and a shortage of permanent classrooms in the
East African schools where environmental education programs could be taught.

Usually, states try to achieve the best they can with the resources available. It could
happen, however, that there may be cases of badly managed funds or inefficiency or
outright corruption which could limit resources from reaching schools. If substantial
funding is linked with good management, then high-quality education regarding the major
worldwide issues can be achieved. To achieve this, schools must be renovated, facilities
must be developed, and grants should be displayed for both research purposes as well as
for paying teachers what they deserve and implementing programs to support students
that unfortunately had to experience physical, sexual, and emotional violence in their life.
Although trying to correct these deficiencies is definitely a major priority, it will take time.
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Poverty is a major issue in these countries and governments should think of providing
books to low-income families, exposing individuals to free resources, and facilitating
the access of students to literacy resources and tutors. In an era where technology is
continually developing, the Internet could play a crucial role in facilitating awareness and
the accessibility of information, and unfortunately only a minor part of the populations can
use the Internet (e.g., 10.34% in 2021 in Uganda) and the performance is also not elevated
(Uganda ranks 146th in an international comparison, with the upload rate of 11.99 Mbit/s
which corresponds to the 119th place worldwide).

4. Way Forward: Unified Research Ideas
4.1. Need to Design and Deliver Workshops about Water Resource Management in Schools

The public should be sensitised about managing water resource as early as primary
level in each country. For example, during the academic year 2005/06, students from
the hydro technical engineering study programme at the University of Rijeka, Croatia
organised a workshop in one of the pre-school institutions such as Seagull schools [114]. The
mission of Seagull schools is to develop early learning by providing quality programmes
of high value that provide information to multiple generations in relation to a healthy
environment. The purpose is to develop a greater awareness amongst children of the
need to sustainably manage water resources for multiple uses, including water supply and
sewage and waste-water treatment [114]. In addition, in the academic year 2007/08, the
programmes also organised workshops covering issues including the properties of water,
the hydrological cycle, and water protection [114]. The workshops enabled students to
investigate challenges in water management, and mitigation approaches [114]. For example,
the farmer training program which lasted two years (2015–2017) was implemented in
Uganda’s Busoga region [115]. The program aimed at lifting smallholder dairy farmers
in Uganda, Kenya, and Tanzania from poverty through increasing the amount of milk
they produce. At the end of the programme, the trained farmers were able to adapt to
new technologies, resulting in increased milk production and as well transferring some
knowledge to other farmers in the region [115].

Therefore, the Ministry of Water and Environment needs to work in conjunction with
the Ministry of Education to conduct workshops about water resource management in both
primary and secondary schools, and universities should support the design and preparation
of the material to be delivered. Through the Ministry of Education, all schools should
be mandated to include the workshops in their school calendar and should be overseen
by the Ministry of Water and Environment; all water companies and organisations in
charge of managing the environment should be mandated to organise these workshops in
schools in the regions that they operate from. Ideally, water companies in each region could
send water experts to different schools to organise the workshops and teach students the
importance of water, the principles and ethos of water management, and the potential risks
of poor water management. Teachers should also be expected to attend these workshops
to also acquire relevant knowledge and help empower students for best practices, both at
school and when they return to their homes. The Ministry of Water could find it costly to
fund the workshops; for example, the Uganda youth sustainable skills and empowerment
programme was estimated to cost 18,000 USD for a period of one year, 2012–2013 [116].
Therefore, to reduce on the costs that Ministry of Water may face, the workshops could
be organised once or twice a year, dependent on the school capacity. In schools with high
numbers of pupils (1000 pupils plus), students could be grouped according to their class
levels; for example, all lower primary classes (primary one to primary four could form a
group and then all the upper primary classes (primary five to primary seven) could form
another one. Then, each group could receive a different workshop every year. Educating
children about the importance of managing water at an early age will enable the current
and the future generation to understand the need for sustainable water management, and
the potential negative impacts of increased water demand from the freshwater resources.
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4.2. Performance Benchmarking in the Activities Delivered by Water Companies

Decentralisation is a process which allows devolvement of powers (e.g., decision
making, financial control, delivery etc.) to lower levels of a company or organisational
hierarchy [117]. A decentralised approach of providing water services should be adopted
in East Africa, away from centralised systems of supplying water to serve millions of
households [118]. There are various countries around the world, for example Mali and
Bolivia [119], which use such devolved water governance, and they could serve as exam-
ples for a framework in East Africa [118]. Centralised water distribution systems are often
insufficient in serving the needs of poor and remote populations; the needs of infrastruc-
ture maintenance or water quality monitoring may be insufficient due to a lack of local
training or staff, for example. Often, in developing regions, such centralised distribution
systems only operate well for wealthier urban populations, often in relation to political,
institutional, and economic advantages or pressures [120]. In contrast, a decentralised
system of water supply monitoring and financial management should offer the potential to
increase management of water resources at a local level [118]. For instance, every major
city in Kenya has its own water distribution and sewerage body [121]. In addition, there
has been a devolution of water services in Kenya with organisational control at the county
level. Nairobi County, for example, is serviced by the Nairobi city Water and Sewerage
Company [122]. Therefore, private companies should be given contracts by the central
government to provide water services in various parts of the country, and then central
government should benchmark the performance of a specific company with the other
companies in the country.

4.3. Developing Regional Water Policies in Common between Bordering Nations

Since Uganda, Kenya, and Tanzania share Lake Victoria, the three countries need to
combine the best options to create guidelines that will limit the discharging of untreated
water into water resources and the inappropriate disposal of waste in and around the water
resources. This will reduce pollutant loads to the lake, which will in turn reduce the high
treatment costs faced by the water supply companies. This will require a strong collabo-
ration among the national governments and local authorities to monitor and implement
the laws to achieve a common goal. It is necessary for both national and local leaders
to inform the public of the dangers of polluting the water resources and what could be
the result if an individual or an organisation is found to not be following the guidelines
provided. The levels of protection of Lake Victoria against the pollutants, especially in
the urban areas of Uganda, Kenya, and Tanzania, will be to a similar standard since all
the countries will be following the same policies, implemented at the same level. For
example, Southern Africa Development Community (SADC) region has 15 major river
basins which are transboundary for two or more countries, highlighting and enabling
the need for regional cooperation [123]. The SADC Regional Water Policy and Strategy
(RWPS) supports implementation of the SADC Protocol on Shared Watercourses as the
primary legal instrument enabling water-related issues to be understood and managed,
with cooperation at a regional level [124].

5. Summary and Recommendation

This paper has presented how increasing urbanisation due to rural–urban migration
and inadequate awareness of the public on water resources management are impacting the
freshwater resource management in urban areas of East Africa. The paper also summarised
the different frameworks used to manage water resources in East Africa and the existing
education system adopted in Uganda, Kenya, and Tanzania to inform pupils about risks,
challenges, and issues with managing existing freshwater resources. Amongst the major
factors challenging the water management frameworks and the system used for educating
students, there are issues including inadequate funding, increased water demand, inad-
equate institutional and human capacity, weak implementation of laws and regulations,
poverty, and lack of adequate infrastructure and learning materials. The following as-
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pects are considered essential to improve the water management system being used in
Uganda, Kenya, and Tanzania, and if implemented they would create a stronger and wider
awareness within pupils and their families.

• The East African governments should set water prices that will enable long-term vision
of a better maintenance of existing water infrastructure. Furthermore, they should
encourage a more efficient use of water resources. It is essential to remember water
for efficient use in East Africa where household income levels might be extremely
low. Therefore, access to funding and support from developed countries such as the
United Kingdom and the United States of America; for example, the United Kingdom
Minister for Africa, Vicky Ford, announced a 17 million GBP support package to East
African countries affected by extreme drought and flooding [125].

• Investing into human resources through increasing the number of recruits in the
Ministry of Water and training them on how to monitor freshwater resources.

• Revision of laws, policies, standards, and regulations, and adoption of modern updates;
for example, implementing the 6th SDG goal (Clean Water and Sanitation) which
targets improving water quality by 2030 through reducing pollution, eliminating
dumping, and minimising the discharge of hazardous materials and chemicals into
freshwater resources [126]. In addition, it increases the efficiency of water use across
all sectors and ensuring sustainable withdrawals and supply of freshwater to reduce
the number of people suffering from water scarcity [126].

• Instilling water sustainability practices as a core in poverty reduction strategies
and mainstream water management as a developmental resource vital for economic
growth.

The authors recommend a survey be conducted in Ugandan, Kenyan, and Tanzanian
schools in order to investigate the kind of lessons taught in schools about freshwater
resources. This would help to examine how the awareness of managing the freshwater
resources in the three East African countries can be increased within schools and propose
innovative approaches such as workshops and training courses about freshwater resource
management.

A survey should be conducted in water companies and other stakeholders such as
NEMA, households, and business sectors to identify the sources of pollutants in urban fresh-
water resources. This would help in identifying areas that require further improvement, for
example, monitoring.

Government institutes, such as the ministries in charge of water resources in Uganda,
Kenya, and Tanzania should benefit from the outputs of this study as it would allow them
to set up a financial and technical structural framework to address the areas that require
support in order to better manage water resources in urban areas. For example, facilitating
workshops and training courses of water management in schools will enable the public
to understand the importance of managing water resources and highlight what problems
they could face if water resources are misused.
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