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Abstract
The Government of Tanzania is struggling to implement water projects throughout the country to ensure that 90% of the 
population has access to clean and safe drinking water by 2025. While most of the community-based water projects fail to 
deliver as expected, participatory monitoring and evaluation (PM&E), critical for projects’ achievement, is at an infancy 
stage. This article determines effectiveness of PM&E on achievement of community-based water projects’ objectives. The 
article adopted sequential exploratory research design to collect quantitative and qualitative data. A random sample of 120 
water users in the government and NGOs funded projects was involved whereby 53.3% were women. Focus group discus-
sions (FGDs) and key informant interviews were used to collect qualitative data. SPSS was used to summarize descriptive 
statistics. Kruskal–Wallis H test was used to compare median differences between the projects, while qualitative data were 
subjected to content analysis. Overall, 51.7% of the respondents reported that community-based water projects’ objectives 
were achieved except capacity building. The projects funded by NGOs recorded high achievement relative to the govern-
ment funded projects. In addition, PM&E was effective in achieving water projects’ objectives. There was a statistically 
significant difference in responses between low, medium and high effectiveness of PM&E (P ≤ 0.05). Majority reported 
high effectiveness, more so for NGOs-funded water projects. The article concludes that PM&E was effective in achieving 
projects’ objectives except capacity building. Therefore, it recommends strengthening of capacity building for the local 
communities to manage community-based water projects effectively. This is a policy issue that needs serious efforts at all 
levels of the government.
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Introduction

Water is not only important for life but also for development 
in general. The use of water for domestic, irrigation, trans-
port, livestock, fishing, wildlife, hydroelectric power genera-
tion, environmental flow and recreation justifies the afore-
mentioned argument. Despite importance of water for life 
and development, Sub-Saharan Africa (SSA) experiences 
water shortage mainly in rural compared to urban areas. In 
2015, for example, 56% of the population in SSA had access 

to improved water supply in rural areas (World Bank 2018), 
while 46% in rural Tanzania accesses drinking water from 
improved sources (Kamara et al. 2017). This implies that a 
significant proportion has no access to improved water sup-
ply in SSA and Tanzania as well. Water quality for domestic, 
irrigation and other uses is also a serious concern. While 
authors in some countries including Kenya have reported 
good water quality from rivers for irrigation (Chebet et al. 
2020), others like Barbieri et al. (2018) reported that 86.7% 
of the groundwater was brackish with high concentration 
of chloride and sodium, and therefore unsafe for domestic 
use in the Southern Mozambique. In addition, Ricolfi et al. 
(2020) confirmed, among other toxic elements, presence 
of mercury and uranium in the groundwater with concen-
trations exceeding the levels recommended by the World 
Health Organization (WHO) during wet seasons, in the Lim-
popo national park. Tanzania is not exceptional; for exam-
ple, Saria (2012) showed that the water in selected shallow 
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wells in Dar es Salaam city, the biggest city in the country, 
contained total dissolved solids (TDS) and total hardness 
outside of the WHO’s recommended ranges.

With water shortage and poor quality challenges, SSA has 
been struggling to ensure that communities have access to 
improved, clean and safe water supply. The efforts encom-
pass different stakeholders including governments through 
water programmes and projects. To that effect, achievement 
of water projects’ objectives is considered one of the press-
ing issues in development because, as reported by Kilonzo 
and George (2017), most of the community-based water 
projects in SSA do not deliver as expected. Achievement 
of water projects is a degree to which water infrastructures 
provide the services to meet communities’ expectations 
(Radivojevic et al. 2008). Thus, it is a degree to which water 
objectives are accomplished. The water project objectives 
considered in this study were capacity building of local 
communities in water resources management, proper and 
efficient functionality of water projects, improved water 
availability and reducing time used particularly by women 
and girls to fetch water for domestic use.

In a way to enhancing water projects’ achievements, the 
funding of water and sanitation projects increased by 30% 
from USD 8.3 billion in 2010 to over USD 10.9 billion in 
2012 in SSA (WHO 2012). Nevertheless, the problems 
attributed to poor achievement of water projects are on the 
increase. Literature including Kanda et al. (2016) show that 
poor achievement of water projects’ objectives is a common 
problem in SSA. Most of the water projects fail to achieve 
the intended objectives in providing communities with clean 
and safe water, and ensure functioning of water projects’ 
infrastructures as soon as the projects phase out. This is 
largely contributed by, among other things, inadequate moni-
toring and evaluation skills among the local communities 
due to poor capacity building on issues of monitoring and 
evaluation (United Nations 2015).

Authors like Kabeyi (2019) and George (2020) recognize 
that participation of the local communities in monitoring 
and evaluation (M&E) of development, and by extension, 
M&E of community-based water projects is fundamental in 
enhancing achievement of water projects. According to the 
World Bank (2010), participatory monitoring and evaluation 
(PM&E) offers new ways to assess and learn from change 
that is more inclusive. The importance of PM&E in ensuring 
achievement of water projects objectives is acknowledged 
in many countries. For instance, a study conducted by the 
World Bank in 2010 in 121 rural water supply projects in 49 
countries in African, Asia and Latin America demonstrated 
that communities’ involvement at all stages of a project cycle 
contribute to effectiveness of the projects.

Tanzania has many water sources when compared with 
other countries in SSA. The sources include, among oth-
ers, rivers, lakes, ocean, wetlands, springs, reservoirs and 

groundwater. The country manages water resource at a 
basin, catchment, sub-catchment and village levels. The 
presence of water sources is an opportunity for the water 
sector and national development. In order to improve access 
to clean, safe water supply and sanitation, the Government 
of Tanzania adopted water sector reforms since the 1990s. 
The country enacted the Water Resources Management Act 
(WARMA) and Water Supply and Sanitation Act (WASSA) 
in 2009. In addition, the Water Sector Development Pro-
gramme (WSDP) that is implemented in three phases of five-
year each since 2006 is underway. The programme’s com-
ponents include water resources management, rural water 
supply, urban water supply, and institutional capacity build-
ing in the framework of the decentralization approach of 
the National Water Policy of 2002 (URT 2002, 2014a; WB 
2018). Through decentralization approach, water resource is 
not only managed at a national level but also at local levels 
by insisting on participatory approaches in water projects 
that inculcate a sense of community’s ownership of the pro-
jects and therefore improving projects’ achievements and 
sustainability.

In connection with the efforts done by the government 
and other development actors, studies conducted in Tanza-
nia on participation in development show that PM&E is at 
an infancy stage (Mfinanga and Kaswamila 2014; Kifanyi 
et al. 2013; Mandara et al. 2013; Masanyiwa et al. 2015). 
This raises concerns including whether PM&E is effec-
tive in enhancing achievement of water project objectives. 
Essentially, PM&E helps, among others, to identify prob-
lems at early stages of project implementation and come 
up with recommendations for improvement (Sherman and 
Ford 2014). It is also important for guiding local decision-
making, and promoting implementation of effective inter-
ventions and strategies (Kariuki 2014). This study is guided 
by the following research questions: first, to what extent do 
community-based water projects achieve their objectives? 
Secondly, to what extent does PM&E effective in enhancing 
achievement of water project objectives?

Methodology

The study area

This study was conducted in Chamwino District, Dodoma 
Region (Fig. 1). Data collection took place between July 
and December 2018. Chamwino District is located at lati-
tude 6° 15′ South, and longitude 35° 42′ East. The alti-
tude ranges from 1000 to 1500 m above sea level. The 
district has a dry Savannah type of climate, characterized 
by a long dry season. The minimum temperature is 19 °C 
(June–July), the maximum temperature is 35 °C (August 
to December), and the mean air temperature is 22.6 °C. In 
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addition, the mean annual rainfall is 500 mm, and about 
85% of this falls between December and March (Mtupile 
and Liwenga 2017). One needs to understand the Aridity 
Index (AI) in order to be certain whether or not Chamwino 
experiences water shortage. Aridity Index is an indicator 
of degree of dryness. Some authors define it as a ratio of 
annual potential evapotranspiration  (ETo) to annual pre-
cipitation (AP) (Li et al. 2017; Greve et al. 2019), math-
ematically expressed as:

where: AI = Aridity Index;  ETo = annual potential evapotran-
spiration, and AP = annual precipitation.

Others like Sahin (2012) and Gamo et  al. (2013) 
consider AI as a ratio of annual precipitation to annual 
potential evapotranspiration. This definition basically 
denotes wetness index, and it is not adopted in this study. 

(1)AI =
ETo

AP

Calculating the value of AI requires that  ETo should be 
known, which is calculated differently in the literature 
based on data requirement and accessibility. The required 
parameters, according to Sahin (2012), Zhang et al. (2015) 
and Greve et al. (2019), include air temperature, net radia-
tion, surface wind speed, vapour pressure deficit, daily free 
water, atmospheric pressure, water surface temperature 
and relative humidity. With that, the same authors clas-
sify five methods to calculate  ETo. The methods include 
temperature-based method, radiation-based method, 
pan-based method, combination model, and Romanenko 
model. This study adopted the Romanenko model as used 
by Sahin (2012). The method is practical and requires only 
mean air temperature and relative humidity, which are eas-
ily accessible in dry environments including Chamwino 
District. The model expresses  ETo as:

(2)ETo = 0.0018(25 + Ta)
2(100 − Rh)

Fig. 1  Map of Chamwino District showing study villages
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where Ta = mean air temperature in °C and Rh = mean 
annual relative humidity in percent. Considering param-
eters for Chamwino District, which are Ta = 22.6 °C and 
Rh = 60%, and substituting the values into Eq. 2, the value 
of ETo = 163.13 mm per year. Considering AP = 500 mm 
per year, and substituting the values into Eq. 1, it gives 
AI = 0.33. According to the literature including Tsakiris 
and Vangelis (2005) and Sahin (2012), the value of AI in 
semi-arid environment falls in a range of 0.20 ≤ AI < 0.50. 
Therefore, Chamwino District falls under semi-arid environ-
ment and so experiences water shortage for different uses 
including domestic use.

Chamwino covers an area of 8056 square kilometres, and 
by 2012 it had a population of 330,543 that grew at 2.1% 
annually. Using a population projection model presented in 
the literature including Carmichael (2016) and George et al. 
(2004), we project the population in the district as follows:

where Pp = population in the target year; Pt = population 
in the launch year; r = annual population growth rate, and 
n = difference between censured year, which is 2012 in this 
case, and projected year, which is 2020. Substituting the 
values into Eq. 3, the population is expected to be 390,332 
by the year 2020. Population information is critical when 
planning for, among others, water supply and sanitation in 
Chamwino and elsewhere. The district was selected for this 
study because of the presence of community-based water 
projects funded by the government and non-governmental 
organizations (NGOs) (URT 2014b).

Research design, sampling and data collection 
techniques

The study employed a sequential exploratory cross-sectional 
research design that allows data collection at a single point 
in time, and it is the most appropriate for sample descrip-
tive interpretations as well as determination of relationships 
between and among variables (Babbie 2007). Time limit 
and resource available for data collection led to the adop-
tion of cross-sectional research design in this study (Casley 
and Kumar 1988). The study population was water users in 
the governmental and NGOs community-based water pro-
jects. The sampling procedures involved purposive selection 
of four villages with community-based water projects and 
where participatory arrangements were practised. The vil-
lages involved are shown in Fig. 1.

In each village, a sub-sample of 30 households was ran-
domly selected making a total sample size of 120 for the sur-
vey. We interviewed either the household head, the spouse 
or any other adult person at the household level. The sam-
ple size of 120 is adequate and statistically sound because 

(3)Pp = Pt + (1 + r)n

according to Bailey (1994), it is adequate for statistical 
analysis leading to reasonable conclusions. A minimum sub-
sample size of 30 in each village was considered because the 
study population was homogeneous composed of households 
drawing drinking water from community-based water pro-
jects. For populations that are homogeneous, a minimum 
sub-sample of 30 selected randomly is a true representa-
tive of the population and it is adequate for statistical data 
analysis (Kothari 2004; Martinez-Abrain 2014). Combin-
ing the homogeneity of the population, and the fact that the 
study used random sampling technique, which is a rigorous 
sampling method, the sub-sample of 30 regardless of the 
village sizes was essential to avoid unnecessary wastage of 
resources like time and finance that could occur in case pro-
portionate sampling techniques that consider size of each 
stratum, in this case villages, were adopted.

Data collection methods included survey, focus group dis-
cussions (FGDs) and key informant interviews. Quantitative 
data were collected using a structured questionnaire with 
closed ended questions. One FGD was conducted in each 
division making a total of two FGDs. FGDs involved one 
Village Water Committee and one Community Water Supply 
Organization (COWSO). In order to get different experiences 
on project M&E, sex and leadership were used to select 
FGDs participants. Each FGD comprised 8–10 participants. 
The proportion of women FGDs participants ranged from 3 
to 5 in each group. Women were involved in FGDs because, 
like other African societies, they are responsible to collect 
water for domestic use in most communities of Tanzania. 
FGDs and key informant interviews were used to explore 
information on background of the projects, types of projects 
existing in the communities, community participation and 
activities done during project implementation, institutions 
responsible for daily implementation of the water project, 
achievements of the project objectives and importance of 
community participation in achieving project objectives. The 
key informants were selected based on the fact that they 
were well informed because of being responsible for daily 
water project activities. In addition, the survey guided by a 
questionnaire was used to collect quantitative data on demo-
graphic characteristics and the situation of project in the 
selected villages, level of achievement of project objectives 
and the extent to which PM&E is effective in achievement 
of water projects’ objectives.

Data analysis

Content analysis was used to analyze qualitative data by 
summarizing field data based on objectives of the study. 
The quantitative data were analyzed by using Statistical 
Package for Social Sciences (SPSS) through computing 
descriptive statistics to obtain frequencies and percentage 
distribution of the responses. A Summated Index Scale 
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was used to measure the extent of achievement of water 
projects’ objectives and the effectiveness of PM&E in 
achievement of water projects. The study used 4 state-
ments to measure the extent of achievement of water 
projects’ objectives, while a total of 16 statements were 
used to measure the extent of effectiveness of PM&E. 
Every respondent was asked to respond whether he/she 
strongly disagreed (1 score), disagreed (2 scores), neutral 
(3 scores), agreed (4 scores) or strongly agreed (5 scores) 
on each item of the scale. The median was used as a cut-
off point between low, medium and high achievement of 
water projects objectives and the effectiveness of PM&E. 
The scores below the median represented low extent, the 
median represented medium, and the scores above the 
median represented high achievement.

The Cronbach’s alpha was used to measure reliability or 
internal consistence of the scale using a formula developed 
by Lee Cronbach in 1951 and used by different social sci-
ence researchers including Fami (2000). The basic equa-
tion to calculate the Cronbach’s alpha value is given as 
follows:

where: α = alpha, K = number of questions, Vi = vari-
ance of scores on each question, Vt = total variance of 
overall scores (not percentages on the entire test).

The achievement of water projects’ objectives and the 
effectiveness of PM&E on achievement of water projects 
showed internal consistency with a Cronbach’s alpha value 
of 0.860 and 0.958, respectively. According to George 

(4)� =
K

K − 1

�

1 −

∑

Vi

Vt

�

and Mallery (2003), an alpha value of 0.7 and above is 
acceptable.

The Kruskal Wallis H test was used to test the null 
hypothesis that there was statistically significant difference 
between effectiveness of PM&E on achievement of water 
projects implemented by the government and NGOs. This 
is nonparametric statistic useful in determining significant 
differences for more than two independent groups for ordinal 
dependent variable (Pallant 2007). Using the Kruskal–Wallis 
H test, the test statistic is calculated as follows:

where: H = Kruskal–Wallis H statistic, N = sample size for 
all groups, ni = size of an independent sample within group 
I, Ri = sum of the ranks for the ith sample.

Results and discussion

Respondents’ socio‑economic and demographic 
characteristics

Table 1 presents respondents’ characteristics. The results 
show that 53.3% of the respondents were females. This ena-
bled to capture females’ views on issues concerning par-
ticipation in monitoring and supervision of the community-
based water projects. Involving large number of female water 
users was crucial because they are the ones responsible for 
collecting water for domestic uses. The results also show 
that 49.2% and 50.8% of the respondents were household 
heads and spouses, respectively. In addition, 86.7% of the 

(5)H =
12

N(N + 1)

(

∑ Ri

ni

)

− 3(N + 1)

Table 1  Respondents’ socio-economic characteristics (n = 120)

Note Numbers in brackets are percentages

Variable Chanhumba (n = 30) Miganga (n = 30) Fufu (n = 30) Suli (n = 30) Total (n = 120)

Sex
 Male 15 (50) 12 (40) 15 (50) 14 (46.7) 56 (46.7)
 Female 15 (50) 18 (60) 15 (50) 16 (53.3) 64 (53.3)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
Relationship to the household head
 Head of household 16 (53.3) 13 (43.3) 17 (56.7) 13 (43.3) 59 (49.2)
 Spouse 14 (46.7) 17 (56.7) 13 (43.3) 17 (56.7) 61 (50.8)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
Main source of income
 Farming 27 (90) 28 (93.3) 27 (90) 22 (73.3) 104 (86.7)
 Livestock keeping 1 (3.3) 1 (3) 0 (0) 6 (20) 8 (6.7)
 Small-scale business 1 (3.3) 0 (0.0) 3 (10.0) 0 (0.0) 4 (3.3)
 Employee in the public sector 1 (3.3) 1 (3.3) 0 (0.0) 2 (6.7) 4 (3.3)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
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respondents depended on farming activities for their live-
lihoods. About respondents’ marital status, 96.7% were 
married (Table 2). With regard to the respondents’ educa-
tion level, 86.7% held primary education. This implies that 
majority acquired basic primary education, which is critical 
for development at a household and national level at large.

The mean age of the respondents was 38 years. This indi-
cates that majority of the respondents were young adults 
who are potential workforce to participate in socio-economic 
development activities including working in the community-
based water projects. In addition, the mean number of per-
sons per household was 5.09 (Table 3). This is above 4.9 per-
sons reported at a national level in Tanzania (URT 2014b). 

The belief that children are a source of labour at a household 
level is among the reasons that contribute to large household 
size in Tanzania and elsewhere in Africa.

Achievement of water projects’ objectives

The community-based water projects had four objectives as 
shown in Table 4. The responses for columns of agree and 
strongly agree for the governmental and non-governmental 
funded projects show that community-based water projects 
achieved objectives on functionality of water points, increas-
ing water availability and reducing time spent by women 
and girls to collect water for domestic use in the villages. 
Qualitative data also showed increasing water availability 
compared to the situation before establishment of the com-
munity-based water projects.

The results also show that the governmental and non-
governmental funded water projects did not achieve the 
objective on building capacity of the local communities 
to manage community-based water projects (Table 4). The 
lack of capacity among the local communities to manage 
community-based water projects can jeopardize project 

Table 2  Respondents’ marital status and education level (n = 120)

Note Numbers in brackets are percentages

Variable Chanhumba (n = 30) Miganga (n = 30) Fufu (n = 30) Suli (n = 30) Total (n = 120)

Marital status
 Married 28 (93.3) 29 (96.7) 27 (90) 29 (96.7) 113 (96.7)
 Single 1 (3.3) 0 (0) 1 (3.3) 0 (0) 2 (1.7)
 Widower 1 (3.3) 1 (3.3) 2 (6.7) 1 (3.3) 5 (4.2)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
Education level
 No formal education 0 (0) 1 (3.3) 2 (6.7) 0 (0) 3 (2.5)
 Primary education 26 (86.7) 27 (90.0) 23 (76.7) 28 (93.3) 104 (86.7)
 Secondary education 3 (10.0) 1 (3.3) 5 (16.7) 2 (6.7) 11 (9.2)
 Tertiary education 1 (3.3) 1 (3.3) 0 (0.0) 0 (0) 2 (1.7)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)

Table 3  Descriptive statistics for respondents’ age and household size 
(n = 120)

Category Minimum Maximum Mean Std. deviation

Actual age of 
respondent

25 60 38.41 7.672

Actual number of 
household

2 10 5.09 1.561

Table 4  Degree of achievement of water projects’ objectives

Note Numbers in brackets are percentages

Objectives Project Strongly disagree Disagree Neutral Agree Strongly agree

Extent of achievement of capacity building of local 
communities to manage water projects

Government 32 (54.2) 19 (32.2) 3 (5.1) 4 (6.8) 1 (1.7)
Non-governmental 7 (11.5) 31 (50.8) 3 (4.9) 18 (29.5) 2 (3.3)

Extent of achievement of functionality of water points Government 8 (13.6) 18 (30.5) 3 (5.1) 29 (49.2) 1 (1.7)
Non-governmental 17 (14.2) 39 (32.5) 3 (2.5) 58 (48.3) 3 (2.5)

Extent of achievement of increasing water availability Government 0 (0.0) 25 (42.4) 3 (5.1) 30 (50.8) 1 (1.7)
Non-governmental 0 (0.0) 6 (9.8) 4 (6.6) 48 (78.7) 3 (4.9)

Extent of achievement in reducing time spent by 
women and girls to collect water for domestic use

Government 0 (0.0) 15 (25.4) 3 (5.1) 11 (18.6) 30 (50.8)
Non-governmental 0 (0.0) 2 (3.3) 0 (0.0) 18 (29.5) 41 (67.2)



Applied Water Science          (2020) 10:200  

1 3

Page 7 of 13   200 

sustainability. The results also imply that the achievement 
differed by project objectives. The overall achievement 
of community-based water projects’ objectives is shown 
in Fig. 2. Clearly, 51.7% of the respondents showed high 
achievement of community-based water projects’ objectives. 
The governmental and non-governmental projects differed in 
achieving the objectives. Non-governmental projects showed 
higher achievements relative to the government projects 
(Fig. 2).

Although the objective on capacity building of the 
communities was not achieved as expected, the rest three 
objectives were achieved. Thus, the results of this study 
agree with the government and other stakeholders’ efforts 
in improving access to clean and safe water to the Tanza-
nian population. The Government of Tanzania reformed 
the water sector by among other things, implementing the 
Water Sector Development Programme in three phases of 
five-year each since 2006, guided by the National Water Pol-
icy (NAWAPO) of 2002. The programme focuses on water 
resources management, rural water supply, urban water 
supply, and institutional development and capacity building 
through decentralization approach (Lein and Tagseth 2009; 
URT 2014a; WB 2018). For sound, holistic and sustainable 
water management, the country has adopted three models of 
water management as discussed by Lein and Tagseth (2009). 
They include the ‘state centred model’ whose principal 

agents include planners and experts; the ‘community-based 
model’ whose principal agents include the communities, 
civil society and water users associations, and the ‘market-
based model’ that proclaim access to water through purchase 
of a right in a market and mobilize resources through water 
fees and private investment.

Effectiveness of PM&E on achievement of water 
projects’ objectives

Table 5 presents data on effectiveness of PM&E on capacity 
building of the local communities to manage community-
based water projects. Overall, the columns for disagree and 
strongly disagree for the government projects show that 
activities like meetings to receive feedback about status of 
water project implementation, making decisions on issues 
related to water projects, involvement in paying water fees 
and involvement in repair of pumps were not effective in 
terms of building capacity of the local communities to man-
age community-based water projects. During key informant 
interviews in Miganga Village, a key informant reported 
that:

we appreciate the government’s commitment in pro-
viding water services in our village. But we depend 

Fig. 2  Overall achievement of 
water projects’ objectives

Table 5  Effectiveness of PM&E on capacity building of local communities to manage community-based water projects

Note Numbers in brackets are percentages

Statement Project Strongly disagree Disagree Neutral Agree Strongly agree

Involvement in meeting to receive feedback about status 
of water project implementation has created awareness 
on water management

Government 4 (6.8) 47 (79.7) 1 (1.7) 6 (10.2) 1 (1.7)
Non-governmental 10 (16.4) 22 (36.1) 3 (4.9) 13 (21.3) 13 (21.3)

Involvement in meetings to make decisions on issues 
related to water project enhanced awareness capacity in 
water management

Government 6 (10.2) 31 (52.2) 2 (3.4) 19 (32.2) 1 (1.7)
Non-governmental 15 (24.6) 7 (11.5) 5 (8.2) 32 (52.5) 2 (3.3)

Involvement in paying water fees sensitizes strongly on 
managing water projects

Government 31 (52.5) 4 (6.8) 1 (1.7) 8 (13.6) 15 (25.4)
Non-governmental 8 (13.1) 6 (9.8) 3 (4.9) 41 (67.2) 3 (4.9)

Involvement in repair of water pumps improved partici-
pation on water project

Government 6 (10.2) 30 (50.8) 1 (1.7) 7 (11.9) 15 (25.4)
Non-governmental 13 (21.3) 4 (6.6) 4 (6.6) 34 (55.7) 6 (9.8)
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almost everything on them in terms of managing water 
project.

Thus, communities believed that the government and 
other stakeholders were responsible to ensure that people in 
the villages have access to water for domestic use. Reading 
through the WSDP document, it is clear that water users 
associations have been constituted at the community level in 
some areas in the country. However, the practical implemen-
tation of the institutional development and capacity building 
component of the WSDP focuses more at the national and 
basin levels, compared to the community level. The inter-
ventions, among others, include construction of offices and 
procurement of materials necessary for water resource and 
quality improvement. Others include creation of boards, con-
stituting catchments water committees and district facilita-
tion teams. This implies that an enabling environment for 
PM&E implementation is already in place following the 
government’s efforts that can be seen in the NAWAPO, dif-
ferent programmes and the water Acts. However, in order to 
make PM&E more effective emphasis should be on strength-
ening capacity of the local communities, water users asso-
ciations and individual users so that they become part of the 
team managing community-based water projects.

On non-governmental funded water projects, more than 
50% of the respondents in agree and strongly agree columns 

(Table 5) showed that involvement in meetings to make 
decisions on issues related to water projects, involvement in 
paying water fees and involvement in repair of pumps were 
effective in achieving capacity building of local communi-
ties to manage community-based water projects. Figure 3 
shows an overall effectiveness of PM&E in building capac-
ity of the local communities to manage community-based 
water projects. Clearly, 50.8% of the respondents showed 
high effectiveness of PM&E. This is attributed to the efforts 
of the non-governmental water projects that constantly gave 
feedback to the local communities. In addition to adopting 
PM&E, NGOs also adopted the ‘market-based model’ of 
charging water fees to mobilize resources. Generally, PM&E 
enhances management of water projects through community 
members. This is important because the challenges affect-
ing water projects can be solved by the community mem-
bers at that level (Farrelly and Brown 2011). The use of the 
‘community-based’ in combination with the ‘market-based’ 
model, as reported by Lein and Tagseth (2009), makes water 
resource management holistic and sustainable.

Based on the columns for agree and strongly agree for 
both projects, involvement in meetings to receive feedback 
about the project from implementers, paying water fees and 
involvement in repairing of water pumps were effective in 
terms of making water points functional (Table 6). These 
results are in line with the existing literature like Anthonj 

Fig. 3  Effectiveness of PM&E 
in achieving capacity building 
of local communities to manage 
community-based water projects

Table 6  Effectiveness of PM&E in ensuring functionality of water points

Note Numbers in brackets are percentages

Statement Project Strongly disagree Disagree Neutral Agree Strongly agree

Involvement in meeting to receive feedback about the 
project from implementers has created awareness on 
how to improve function of water project

Government 6 (10.2) 5 (8.5) 1 (1.7) 42 (71.2) 5 (8.5)
Non-governmental 5 (8.2) 7 (11.5) 0 (0.0) 46 (75.4) 3 (4.9)

Involvement in meeting to make decisions on issues 
related to project enhanced functionality of water 
projects

Government 6 (10.2) 42 (71.2) 5 (8.5) 5 (8.5) 1 (1.7)
Non-governmental 2 (3.3) 24 (39.3) 2 (3.3) 26 (42.6) 7 (11.5)

Involvement in paying water fees sensitizes strongly on 
promoting functionality of water projects

Government 10 (16.9) 19 (32.2) 1 (1.7) 25 (42.4) 4 (6.8)
Non-governmental 5 (8.2) 4 (6.6) 0 (0.0) 27 (44.3) 25 (41.0)

Involvement in to repairing of water pumps has led to 
functionality of water projects

Government 4 (6.8) 19 (32.2) 10 (16.9) 25 (42.4) 1 (1.7)
Non-governmental 11 (18) 6 (9.8) 0 (0.0) 24 (39.3) 20 (32.8)
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et al. (2018) who reported that community involvement in 
Ethiopia in water payment and fees collection, maintenance 
of water pumps and managing water points is one of the fac-
tors associated with ensuring water point functionality. This 
implies that water points managed by the local communities 
are likely to be functional than those managed by the outsid-
ers. This emphasizes participation of the local communities 
particularly on issues concerning their livelihoods including 
water for domestic use.

Overall PM&E was effective in ensuring functionality of 
water points (Fig. 4). About 53% of the respondents showed 
high effectiveness of PM&E. This shows that PM&E showed 
high influence of ensuring functionality of the water points. 
Non-governmental community-based water projects were 
more effective than government funded community-based 
water projects due to their transparency. This is supported by 
Gudaga et al. (2018) who showed effectiveness of ground-
water governance structures, and or actors in the southern 
highlands of Tanzania because of transparency and account-
ability of the actors on issues related to repairs of the water 
points.

The results also show that PM&E enabled water avail-
ability through involvement of the local communities in 
meetings to receive feedback about status of water project 

implementation, making decisions on issues related to 
water projects, paying water fees and repairing water 
pumps in non-governmental projects (Table 7). This is 
attributed to adoption of project management practices in 
most of the development projects funded by non-govern-
mental organizations including community-based water 
projects (Golini et al. 2015). Based on columns of strongly 
disagree and disagree for government project, 50.9% and 
74.6% of the respondents reported that involvement in 
meeting to receive feedback about status of water project 
and involvement of the local communities in making deci-
sions on issues related to water project were not effective 
in achieving water availability. This is in line with infor-
mation provided during FGDs that although sometimes 
beneficiaries were involved in meetings concerning water 
projects, the final decisions were largely made at a district 
level. As reported by Tan et al. (2012), the results of this 
article imply poor effectiveness of PM&E in involving the 
local communities in decision making in the governmental 
relative to non-governmental funded projects. This also 
implies that participatory approaches in making decisions 
in community-based water projects were not practised 
effectively, especially in the government projects.

Fig. 4  Effectiveness of PM&E 
in ensuring functionality of 
water points

Table 7  Effectiveness of PM&E in ensuring water availability

Note  Numbers in brackets are percentages

Statement Project Strongly disagree Disagree Neutral Agree Strongly agree

Involvement in meeting to receive feedback about status 
of water project implementation has promoted aware-
ness on ensuring water availability

Government 5 (8.5) 25 (42.4) 0 (0.0) 14 (23.70) 15 (25.4)
Non-governmental 6 (9.8) 2 (3.3) 3 (4.9) 46 (75.4) 4 (6.6)

Involvement in meeting to make decisions on issues 
related to project enhanced water availability

Government 5 (8.5) 39 (66.1) 0 (0.0) 14 (23.7) 1 (1.7)
Non-governmental 9 (14.8) 11 (18.0) 0 (0.0) 24 (39.3) 17 (27.9)

Involvement in paying water fees sensitizes strongly on 
ensuring availability of water projects

Government 6 (10.2) 11 (18.6) 0 (0.0) 25 (42.4) 17 (28.8)
Non-governmental 5 (8.2) 1 (1.6) 0 (0.0) 28 (45.9) 27 (44.3)

Involvement in to repairing of water pumps has led to 
water availability

Government 6 (10.2) 25 (42.4) 0 (0.0) 11 (18.6) 17 (28.8)
Non-governmental 9 (14.8) 1 (1.6) 0 (0.0) 16 (26.2) 35 (57.4)
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Overall, the extent of effectiveness of PM&E on achieve-
ment of water availability is shown in Fig. 5. It is clear that 
63.3% of the respondents showed high effectiveness of 
PM&E in enhancing water availability. This is attributed 
to non-governmental water projects in which PM&E was 
effective relative to governmental funded community-based 
water projects because of effective participation of the local 
communities. This is supported by Brown et al. (2012) who 
argued that local communities’ participation in manag-
ing water projects ensures security for daily operation of 
water points. This in turn enhances water availability and 
sustainability.

The columns for agree and strongly agree for both 
governmental and non-governmental projects show that 
involvement of the local communities in meeting to 
receive feedback on progress of water projects, and mak-
ing decisions related to water project reduced time used 
by women and girls to collect water for domestic use 
(Table 8). However, based on column of strongly disa-
gree and disagree for the government projects, 59.3% and 
70% of the respondents reported that paying water fees 
and involvement in repair of pumps did not reduce time 
used by women and girls to collect water. This is because 
of dependency on technical support from the government 

officers in fixing water pump problems, which mostly took 
long time to be solved. Hence, during a period when com-
munities waited for repair of the water pumps households 
spent more than 30 min, as recommended by the govern-
ment, to collect drinking water. These results are in line 
with Kamara et al. (2017) who reported that 48.9% of the 
population in Kahama District in Tanzania accessed drink-
ing water within 30 min during wet season, and 27.3% 
during dry season. This implies that rural communities in 
Tanzania spent more hours to collect drinking water, thus 
affecting time spent for socio-economic activities.

The overall effectiveness of PM&E on reducing time 
used by women and girls to collect water for domestic 
use is shown in Fig. 6. The results show that 64.2% of 
the respondents showed high effectiveness. The effective-
ness was higher for non-governmental compared to the 
governmental water projects. This is because non-govern-
mental funded water projects engaged the local communi-
ties effectively in managing water projects. As argued by 
Artyushevskaya (2014), local communities’ participation 
promotes accountability in ensuring daily operations of 
water points that allow project sustainability and therefore 
reduction of time spend by the households to collect water 
for domestic use.

Fig. 5  Effectiveness of PM&E 
on achievement of water avail-
ability

Table 8  Effectiveness of PM&E on reducing time used by women and girls to collect water

Statement Project Strongly disagree Disagree Neutral Agree Strongly agree

Involvement in meeting to receive feedback about status 
of water project implementation has created awareness 
on reducing time used by women and girls to collect 
water

Government 2 (3.4) 27 (45.8) 0 (0.0) 28 (47.5) 2 (3.4)
Non-governmental 8 (13.1) 1 (1.6) 0 (0.0) 18 (29.5) 34 (55.7)

Involvement in meeting to make decisions related to 
water project facilitated in reducing time used by 
women and girls to collect water

Government 0 (0.0) 2 (3.4) 2 (3.4) 28 (47.5) 27 (45.8)
Non-governmental 8 (13.1) 5 (8.2) 0 (0.0) 19 (31.1) 29 (47.5)

Involvement in paying water fees sensitizes strongly on 
reducing time used by women and girls to collect water

Government 31 (52.5) 4 (6.8) 1 (1.7) 8 (13.6) 15 (25.4)
Non-governmental 6 (9.8) 5 (8.2) 0 (0.0) 18 (29.5) 32 (52.5)

Involvement in repair of pumps has led to reducing time 
used by women and girls to collect water

Government 6 (10.2) 30 (50.8) 0 (0.0) 7 (11.9) 15 (25.4)
Non-governmental 2 (3.4) 5 (8.2) 0 (0.0) 17 (27.9) 37 (60.7)
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Differences in effectiveness of PM&E 
on achievement of community‑based water projects

Table 9 shows differences of effectiveness of PM&E on 
achievement of community-based water projects based on 
low, medium and high categories. Using the Kruskal–Wal-
lis H test, the results show that there was a statistically sig-
nificant difference in effectiveness of PM&E for the gov-
ernmental and non-governmental water projects (P ≤ 0.05). 
This shows that effectiveness of PM&E in achievement of 
community-based water projects differed based on the three 
categories: low, medium and high. Majority reported high 
effectiveness of PM&E in community-based water projects 
mainly due to communities’ participation. This is supported 
by Mthoko and Khene (2018) who argued that community 
participation, among other factors, determines effectiveness 
of project implementation, monitoring and evaluation. 

Conclusions and recommendations

The aim of this study was to determine effectiveness of par-
ticipatory monitoring and evaluation (PM&E) on achieve-
ment of community-based water projects. Based on the 

results and discussion, the study concludes that water pro-
jects; especially those funded by non-governmental projects 
achieved targeted objectives in maintaining water points 
functional; increasing water availability; and reducing time 
spent by women and girls to collect water for domestic 
use. However, capacity building, one of the water projects’ 
objectives, was not achieved by the governmental and non-
governmental projects. Secondly, overall, effectiveness of 
participatory monitoring and evaluation on achievement 
of community-based water projects was high, more so in 
non-governmental water projects. The study recommends 
strengthening of PM&E for the governmental and non-
governmental funded community-based water projects to 
improve achievement of the projects. Focus should be on 
capacity building among local communities so that local 
communities can manage the projects in the absence of 
external support. This is a policy issue that needs serious 
efforts at all levels of the government.
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Fig. 6  Effectiveness of PM&E 
on achievement of reducing 
time used by women and girls to 
collect water

Table 9  Differences in effectiveness of PM&E on achievement of 
community-based water projects

Category N Median Chi-square df P-value

Government
 Low 35 12
 Medium 3 15 34.883 2 0.000
 High 21 18

Total 59
Non-governmental
 Low 18 14
 Medium 3 16 45.172 2 0.000
 High 40 18

Total 61
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