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Abstract
This paper examines effectiveness of groundwater governance structures and institutions in Mbarali District, Mbeya Region. 
The paper adopts exploratory sequential research design to collect quantitative and qualitative data. A random sample of 90 
groundwater users with 50% women was involved in the survey. Descriptive statistics, Kruskal–Wallis H test and Mann–
Whitney U test were used to compare the differences in responses between groups, while qualitative data were subjected 
to content analysis. The results show that the Village Councils and Community Water Supply Organizations (COWSOs) 
were effective in governing groundwater. The results also show statistical significant difference on the overall extent of 
effectiveness of the Village Councils in governing groundwater between villages (P = 0.0001), yet there was no significant 
difference (P > 0.05) between male and female responses on the effectiveness of Village Councils, village water committees 
and COWSOs. The Mann–Whitney U test showed statistical significant difference between male and female responses on 
effectiveness of formal and informal institutions (P =  0.0001), such that informal institutions were effective relative to formal 
institutions. The Kruskal–Wallis H test also showed statistical significant difference (P ≤ 0.05) on the extent of effectiveness 
of formal institutions, norms and values between low, medium and high categories. The paper concludes that COWSOs were 
more effective in governing groundwater than other groundwater governance structures. Similarly, norms and values were 
more effective than formal institutions. The paper recommends sensitization and awareness creation on formal institutions 
so that they can influence water users’ behaviour to govern groundwater.
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Introduction

In Sub-Saharan African countries, the debate on water gov-
ernance including groundwater has gained momentum in 
recent years. It is increasingly recognized that water govern-
ance is fundamental in enhancing effective water resource 
management. Thus, to achieve the intended objectives 

related to water management in a respective country, there 
should be well-built water governance at regional, national 
and local levels. According to Stefano et al. (2014), water 
governance comprises structures and institutions. The role 
of the water governance structures is to implement decisions 
about policies, laws, regulations, incentives and capacity 
development on water resource management (Durant et al. 
2004). Water institutions are underlying practices that pur-
posefully shape and control human behaviour in using and 
managing water resource (Merrey and Cook 2012). These 
are shared social guidelines for governance structures and 
stakeholders on how, when, to whom, why and where the 
resource should be managed, accessed and utilized.

This paper is devoted to groundwater that has very little 
governance information in the literature in Tanzania. Prin-
cipally, the occurrence of groundwater is largely influenced 
by geological conditions (Kashaigili 2013). About 75% of 
Tanzania (Kongola et al. 1999) is underlain by crystalline 
basement complex rocks which form the basement aquifers 
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like the Pangani and Makutopora basins. Other aquifer types 
include the Karroo found in Tanga, coastal sedimentary for-
mation of limestone and sandstone in Dar es Salaam, and the 
alluvial sedimentary sequence, which mostly include clay, 
silt, sand and gravel, and volcanic materials found in Kahe, 
Pangani basin. The groundwater potential of each main aqui-
fer type differs much from place to place or basin-wise due 
to variability in aquifer formations and recharge mechanisms 
(Kashaigili 2013).

In Tanzania like other countries elsewhere, there are 
water governance structures that operate at various levels to 
govern surface water. At the national level, water resource 
is governed by the Ministry of Water and Irrigation through 
Water Basin Authorities (URT 2002). In line with the agree-
ment from the International Conference on Water and Envi-
ronment (ICWE) that was held in 1992 in Dublin, Ireland, 
and in Rio de Janeiro, Brazil (Calder 2005; Mosha et al. 
2016), the country is promoting decentralization princi-
ples for water governance. The concept of decentralization 
refers to changing power relations whereby public functions 
authority and responsibility are transferred from the central 
government to local authorities or quasi-independent gov-
ernment organizations or to the private sector for effective 
water governance (Litvack and Seddon 1999; Mirumachi 
and Wyk 2010). Thus, the central government has trans-
ferred the power of water governance to the local govern-
ment authorities at district and village levels. To that effect, 
governance structures including Village Councils, Commu-
nity Water Supply Organisations (COWSOs), Water Supply 
and Sanitation Authorities and District authorities are cap-
tioned by the Water Resource Management Acts (WRMA) 
no 11 and 12 of 2009 being responsible for water manage-
ment. In some villages, there are water committees and or 
Water Users Associations (WUAs) instead of COWSOs.

Another area of concern on surface and groundwater 
governance is about institutions. Tanzania has no specific 
institutions dedicated for groundwater governance apart 
from water institutions that are established to govern surface 
water (URT 2009). The formal water institutions include 
the National Water Policy (NAWAPO) of 2002 and Water 
Resource Management Acts (WRMA) no 11 and 12 of 2009. 
These guide water agencies to construct rules and regula-
tions for water governance (Mosha et al. 2016) in controlling 
behaviour of the water users. In addition, formal institutions 
operate concomitantly with informal institutions in an over-
lapping fashion. Merrey and Cook (2012) differentiate for-
mal and informal institutions as follows: formal institutions 
exist through constitutions, laws and defined property rights, 
while informal ones exist through customs, norms and codes 
of conduct, social taboos and practices related to resource 
use in a given locality.

Although governance structures and institutions look like 
different entities, it is undeniable that the two are dependent 

to each other in achieving intended objectives for water 
governance. The effectiveness of the decentralized water 
governance structures is explained by a number of issues 
including transparency, coordination, accountability and 
participation in the water governance (Hoekstra 2006; Gar-
duño et al. 2011). Furthermore, fair water distribution, equal 
access to water, mutual respect among water users and water 
management priorities among others are necessary for water 
governance.

Previous studies including Kabote and John (2017) inves-
tigated performance of surface water governance structures 
and institutions in Tanzania. Their study indicates that some 
Village Water Committees and the Water Basin Board are 
weak with regard to influencing water users’ behaviour to 
manage and govern water resource. However, there is dearth 
information regarding the extent of effectiveness of ground-
water governance. This paper seeks answers to the following 
questions: (i) what are the existing groundwater governance 
structures in the study area? (ii) To what extent groundwa-
ter governance structures are effective in governing water 
resource? (iii) What are the existing groundwater institutions 
and to what extent are effective in governing groundwater? 
Knowing the effectiveness of groundwater governance helps 
to maintain, develop and/or improve the existing water gov-
ernance system.

Methodology

The study was conducted in Mbarali District, Mbeya Region. 
Mbarali is one of the districts that are found in semi-arid 
environment in Tanzania. The reason for selecting the dis-
trict for study is that it is essential for two things: first, it’s 
a critical area for paddy production and a source of water 
for Great Ruaha River that serves water to Ruaha National 
Park ecology. The River is also a source of water for Mtera, 
Kidatu and Kihansi hydroelectric power plants in the coun-
try. All these activities depend on surface water that is 
dwindling because of many factors like drought and climate 
change. As such, the use of groundwater for socio-economic 
activities including domestic and irrigation is promoted to 
help sustain water in the Great Ruaha River. The district cov-
ers an area of 16, 632 square kilometres and has a popula-
tion of 300, 517 (URT 2014). It is located at latitude: 8° 51′ 
(8.85°) south, longitude: 33° 51′ (33.85°) east. Altitude is 
almost low ranging from 1000 to 1800 metres above sea 
level (Kangalawe et al. 2012). The minimum temperature is 
19 °C between June and July, while the maximum is 35 °C 
that occurs between August and December (Kangalawe et al. 
2012). Administratively, the district is divided into 20 wards 
with a total of 99 villages. The main soil characteristics in 
Mbarali District are dark grey and prismatic cracking clays. 
In Mbarali, water resources including groundwater laid in 
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the Great Ruaha River Catchment, which is one of the four 
sub-basins of the Rufiji River Basin. The average rainfall is 
600 mm per year, which falls between December and April, 
and hence, the district is vulnerable to water scarcity (Kay-
ombo 2016; Sirima 2016). This explains the prevalence and 
high prominence of groundwater use, which is extracted 
from shallow wells and boreholes (Pavelic et al. 2012).

Research design, sampling and data collection 
techniques

The study employed an exploratory sequential cross-sec-
tional research design that allows data collection at a single 
point in time, and it is most appropriate for descriptive and 
determination of relationships between variables (Babbie 
2007). Time limit and resource available for data collection 
led to the adoption of cross-sectional research design in this 
study (Casley and Kumar 1988). The sampling procedures 
involved purposive selection of three out of 99 villages 
in the district. The villages were Nyeregete, Ubaruku and 
Mwaluma. These were selected based on the evidence that 
there were groundwater sources mainly for domestic uses. In 
each village, 30 groundwater users were randomly selected 
making a sample size of 90 respondents.

Data collection methods included groundwater users’ 
survey, focus group discussions (FGDs) and key inform-
ant interviews. There were two rounds of data collection. 
The first round dealt with qualitative data collection and 
analysis and informed the second round in terms of refining 
questions to quantify variables. One FGD was conducted 
in each village making a total of three FGDs. We used sex 
and age as criteria for selecting FGDs participants in order 
to get different experiences and perceptions of groundwater 
governance issues from male and female water users, and 
also from different age groups. Each FGD comprised 8–12 
participants. The proportion of female participants in each 
FGD ranged from 5 to 7. Females were involved in FGDs 
because they are responsible for fetching water for domes-
tic uses at a household level. The FGDs and key informant 
interviews were used to explore the existence and responsi-
bilities of local level water governance structures. The Vil-
lage Executive Officers (VEOs) from each village and the 
chairperson of Ubaruku Mpakani (UBAMPA) were involved 
as the key informants. The UBAMPA is one of the Com-
munity Water Supply Organizations (COWSOs) that serves 
for Ubaruku and Mpakani villages. The key informants 
were selected based on the fact that they are responsible for 
groundwater governance at the village level. In addition, the 
survey guided by a questionnaire was used to collect quanti-
tative data on demographic characteristics and respondents’ 
responses on the extent to which water governance structures 
and institutions achieved the intended objectives with regard 
to groundwater governance.

It is important to mention that ethical issues were con-
sidered in the design of the study. The proposal for the 
study was evaluated and approved by the Senate Postgradu-
ate Studies Committee of the Department of Development 
Studies at Sokoine University of Agriculture, chaired by 
Dr. Emmanuel T. Malisa. This was followed by issuing a 
research clearance letter by the Vice Chancellor, by then 
Prof. Gerald Monela, that was submitted to the local lead-
ers in the study area after which an agreement was made to 
conduct the study. An oral informed consent from all the 
respondents was sought before the interviews. Participation 
in the study was voluntary, and therefore, respondents were 
free to participate or not.

Data analysis

Quantitative data were analysed by using Statistical Package 
for Social Sciences (SPSS). An index summated scale was 
used to measure the extent of effectiveness of groundwater 
governance structures and institutions. A total of 12 state-
ments were used to measure groundwater institutions includ-
ing formal institutions, norms and values, while a total of 
21 statements were used to measure effectiveness of ground-
water governance structures including Water Committees, 
Village Councils and COWSOs. Every respondent was asked 
to respond whether he/she strongly disagreed (1 score), dis-
agreed (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 effectiveness. The score below median represented low 
effectiveness, the median represented medium effectiveness, 
and the score above the median represented high effective-
ness of groundwater governance institutions and structures.

Reliability analysis was used to assess internal consist-
ence of the scale. In this study, the scale showed acceptable 
internal consistency with a Cronbach’s alpha value of 0.81 
and 0.73 for institutions and structures, respectively. Accord-
ing to George and Mallery (2003), an alpha value of 0.7 and 
above is acceptable. Cross-tabulations were used to com-
pare the extent of effectiveness between the villages. The 
Kruskal–Wallis H test was used to determine whether there 
was statistical significant difference between the villages on 
effectiveness of the structures. This is a nonparametric test 
useful in determining significant differences for more than 
two independent groups for ordinal dependent variable (Pal-
lant 2007). The Mann–Whitney U test was used to compare 
the median difference between the overall effectiveness of 
water governance institutions and structures between male 
and female responses. The test is useful to assess statisti-
cal significant differences in ordinal data when two inde-
pendent groups are compared, in this, case male and female 
responses (Pallant 2007).
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Results and discussion

Respondents’ characteristics

Table 1 presents respondents’ characteristics. The results 
show that half (50%) of the respondents were males. This 
was intended to avoid bias between male and female ground-
water users’ responses on effectiveness of water institutions 
and structures. The results also show that 58.9 and 33.3% of 
the respondents were household heads and spouses, respec-
tively. In addition, livelihoods of 62.2% of the respondents 
depended on farming. This implies that majority of the 
respondents were smallholder farmers. The literature shows 
that about 70% of the Tanzania work force depends on the 
agricultural sector for the livelihoods (Lwoga et al. 2011).

The results also show that 72.2% of the respondents were 
married. In addition, 80 and 64.4% were married male and 
female, respectively. The analysis also shows that 53.3% of 
the respondents held primary education (Table 1). This indi-
cates that the majority had acquired basic education. Educa-
tion is a major means of providing individuals with ability 
to manipulate groundwater structures and institutions to 
improve groundwater governance. This includes the ability 
of acquiring knowledge, skills, values and attitudes needed 
for various social and economic development (URT 2000). 
In relation to water governance, low education can hinder 
the effectiveness of groundwater governance structures for 
governing groundwater resource. For instance, governance 
structures’ members have to be aware about formal and 
informal rules of the game. Since formal rules of the game 

Table 1   Respondents’ characteristics (n = 90)

Numbers in brackets are percentages

Sex Nyeregete Ubaruku Mwaluma Total

Male 15(50) 15(50) 15(50) 45(50)
Female 15(50) 15(50) 15(50) 45(50)
Total 30(100) 30(100) 30(100) 90(100)
Relationship to the household head
 Head of household 22(73.3) 16(53.3) 15(50) 53(58.9)
 Spouse 7(23.3) 8(26.7) 15(50) 30(33.3)
 Son 0(0.0) 3(10) 0(0.0) 3(3.3)
 Daughter 1(3.3) 3(10.0) 0(0.0) 4(4.4)
 Total 30(100) 30(100) 30(100) 90(100)

Main source of income
 Farming 20(66.7) 20(66.7) 16(53.3) 56(62.2)
 Livestock keeping 1(3.3) 2(6.7) 1(3.3) 4(4.4)
 Small-scale business 6(20.0) 7(23.3) 4(13.3) 17(18.9)
 Casual labour 0(0.0) 0(0.0) 2(6.7) 2(2.2)
 Salary 3(10.0) 1(3.3) 7(23.3) 11(12.2)
 Total 30(100.0) 30(100.0) 30(100.0) 90(100.0)

Male Female Total

Marital status
 Married 36(80.0) 29(64.4) 65(72.2)
 Single 4(8.9) 2(4.4) 6(6.7)
 Divorced 1(2.2) 5(11.1) 6(6.7)
 Widowed/widower 4(8.9) 9(20.0) 13(14.4)

Total 45(100) 45(100) 90(100)
Education level
 Non-formal education 10(22.2) 8(17.8) 18(20.0)
 Primary education 26(57.8) 22(48.9) 48(53.3)
 Secondary 3(6.7) 12(26.7) 15(16.7)
 Tertiary education 3(6.7) 2(4.4) 5(5.6)
 Higher learning education 3(6.7) 1(2.2) 4(4.4)

Total 45(100) 45(100) 90(100)
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are documented, it requires formal education to enable the 
players, who are the water users to practice the rules.

Table 2 shows respondents’ age, household size, total 
number of years a household resided in the village and 
household annual income. The mean age of the respondents 
was 43 years, with a standard deviation of 12.1 years. This 
implies that majority of the respondents were young adults 
who are critical for water resource governance. The results 
also show that the mean number of persons per household 
was 5.9. This number is above 4.9 persons reported at the 
national level in Tanzania (URT 2012). Larger households 
generally require larger amount of water for domestic use. 
Thus, abiding and practising water institutions are impera-
tive for sustainable water governance.

Furthermore, Table 2 shows that the total mean num-
ber of years in which respondents lived in the village was 
18.4 years with a standard deviation of 10.9. This shows 
that the respondents had lived enough period of time for 
them to have experience regarding groundwater structures 

and institutions in the study area. The results in Table 2 also 
show that the mean households’ annual income was Tan-
zania Shillings (TZS) 3, 074, 500, equivalent to TZS 256, 
208 per month per household. This amount is higher than 
the mean annual income reported at a national level, which 
is TZS 146,000 per month per household in Tanzania (URT 
2012). The higher mean annual income in the study area is 
possibly associated with the potential socio-economic activi-
ties including paddy production that are undertaken in the 
Usangu plain including Mbarali District (Ngailo et al. 2016).

Governance structures

Through focus group discussions (FGDs) and key inform-
ant interviews, the results show that there were two gov-
ernance structural set-ups in the study area. Figure  1 
presents governance structural set-up at Nyeregete and 
Mwaluma villages, while Fig. 2 presents governance struc-
tural arrangement in Ubaruku village. The figures indicate 

Table 2   Descriptive statistics 
on respondents’ characteristics 
(n = 90)

Variable Minimum Maximum Mean SD

Age of the respondent 22 72 43.2 12.1
Total number of people in the household 2 11 5.9 1.8
Total number of years the HH resided in a village 3 50 18.4 10.9
Annual household income 350, 000 15, 000, 000 3 074 500 3, 177, 319

Fig. 1   Groundwater governance 
structural set-up in Mwaluma 
and Nyeregete villages. NB: 
Straight line means two-way 
strong exchange of information 
between the water governance 
structures. Dotted line means 
two-way weak exchange of 
information between the water 
governance structures

Rufiji Water 
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Local Government Authority

District Water Department 

Rujewa 
Small Urban 
Water and 
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an existing relationship among the structures in governing 
groundwater. The Water Committees and Village Councils 
were responsible groundwater structures in the villages. In 
addition, water governance involved external structures 
within the District such as Ward Development Council 
(WDC), Rujewa Small Urban Water Sanitation Authority, 
Mbarali Water Department and Mbarali Local Govern-
ment Authority. Water governance structures within the 
District had to fulfil their responsibilities in accordance to 
the Rufiji Water Basin Authorities, responsible for water 
governance at a national level.

During key informant interviews, participants reported 
that there was two-way exchange of information from the 
Local Government Authorities, at a district and village 
level, to groundwater users through groundwater govern-
ance structures. They also reported weak relationship 
between the Rufiji Water Basin Office and the Local Gov-
ernment Authority through District Water Department and 
Rujewa Small Urban Water and Sanitation Authorities as 
presented in the following quotation:

We as a District Water Department officials work 
closely with all water structures at the local level. 
For instance, we receive water development plans 
from villages via Ward Development Committees to 
the Mbarali District Council; we provide technical 
support of groundwater related issues such as main-
tenance of water pumps. But the Rufiji Water Basin 
is not close to the local government water related 

offices to make follow-up on groundwater govern-
ance issues.

In Ubaruku village, the governance structural set-up 
was a bit different compared to Nyeregete and Mwaluma 
villages (Fig. 2). The village had COWSO instead of water 
committees. The COWSO was registered since 2015 at 
the district council. The objective of COWSO is to ensure 
that water service is accessible to the local people. Since 
COWSO is registered and responsible to the District 
Council, the results show that there was direct relation-
ship between the COWSO and the District Council as well 
as groundwater users. However, the relationships between 
the COWSO and other structures such as Village Council, 
WDC, Rujewa Small Urban Water and Sanitation Authori-
ties were weak. Such situation led to misunderstanding 
between the COWSO, the Village Council and the ground-
water users. For example, the COWSO leaders failed to 
provide financial report to the groundwater users because 
they did not have mandate to call for public meetings to 
provide the report as shown in the following quotation 
from one of the key informants:

We have a report but the village leaders are not will-
ing to call village meetings until we agree that the 
COWSO will be operating under the Village Council. 
The COWSO is not willing to become responsible 
to the Village Council because it is registered and 
responsible to the district level.

Fig. 2   Groundwater govern-
ance structure in Ubaruku 
village. NB: Straight line means 
two-way strong exchange 
of information between the 
water governance structures. 
Dotted line means two-way 
weak exchange of information 
between the water governance 
structures
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Another quotation from one of the Village Councils is 
as follows:

In this village we don’t have Water Committee 
but we have COWSO known as Ubaruku Mpakani 
(UBAMPA). The COWSO is composed of 5 mem-
bers from each hamlet and two members of the Vil-
lage Council. Although it is registered, it is a struc-
ture that should operate under the Village Council 
and should submit a report to the Village Council 
meetings; then we, as a Village Council, should call 
for public meetings so as to present groundwater 
financial reports.

Based on that quotation, the Village Council is a funda-
mental structure that oversees all village development activi-
ties including groundwater governance. The structure via the 
Village Executive Officer had to channel water development 
plans to the Ward Development Committee (WDC) then to 
the district council via Rujewa Small Urban Water and Sani-
tation Authority or District Water Department.

The contradictions that existed in Ubaruku between the 
COWSO and Village Council raises some questions. For 
example, to which structure the COWSO should be respon-
sible? Does the registration at the District Council shift 
the power of the Village Council to oversee groundwater 
governance? Are there clear directives that guide how the 
COWSO and the Village Council should operate interde-
pendently? A good thing is that the WRMA no 12 of 2009 
states clearly the functions of the district authorities, COW-
SOs and Village Councils on water governance. One of the 
district authorities’ functions is to facilitate registration 
of community organisations, while the Village Council is 
responsible for promoting establishment of COWSOs, coor-
dinating COWSOs’ budgets with Village Council budgets 
and resolving conflicts arising within the community organi-
sations (URT 2009). The contradiction on groundwater gov-
ernance between the Village Council and COWSO leader-
ship in Ubaruku village highlights that there was a limited 

directives on how the COWSO should operate parallel with 
other water governance structures at a village level.

Based on the presented governance structural arrange-
ments, the study proposes that the groundwater govern-
ance structural set-up (Fig. 2) is more effective because all 
responsibilities of the structures including Village Council 
and COWSO are clearly stipulated in WRMA. This gives 
power to the water governance structures to fulfil their 
responsibilities cordially to the water management decen-
tralization objectives. However, a clear line with regard to 
information flow between the structures, responsibilities and 
accountability remains essential to avoid and/or minimize 
conflicts among the actors.

Responses on the effectiveness of groundwater 
governance structures

Table 3 presents degree of success of Water Committees 
in governing groundwater resource. Overall, the columns 
for disagree and strongly disagree suggest that the Village 
Water Committees were not effective in terms of contribut-
ing money for pump maintenance, allocating fair distribution 
of water points, resolving groundwater-related conflicts, pro-
viding financial report to the groundwater users and enhanc-
ing accountability to all groundwater users for groundwater 
governance. However, the results indicate that the commit-
tees were effective in terms of sensitizing groundwater pro-
tection against pollution and overseeing the implementation 
of groundwater norms and values in the study area.

Looking at the columns for agree and strongly agree, 
the results show that the Village Councils were effective in 
addressing groundwater issues in public meetings, enhanc-
ing community active participation, providing groundwa-
ter-related financial reports, setting priorities, plans and 
activities related to groundwater governance, promoting 
accountability of groundwater users on water management 
and overseeing the implementation of the groundwater by-
laws, norms and values (Table 4).

Table 3   Respondents’ responses on the effectiveness of water committee (n = 60)

Numbers in brackets are percentages

Statements Strongly disagree Disagree Neutral Agree Strongly agree

Water committee facilitates groundwater users to contribute money for 
pump maintenance

11(18.3) 18(30.0) 9(15.0) 21(35.0) 1(1.6)

Water committee has led to fair distribution of groundwater points 12(20.0) 17(28.3) 9(15.0) 22(36.6) 0(0.0)
Water committee resolves groundwater-related conflicts effectively 3(5.0) 35(58.3) 16(26.6) 4(4.4) 2(3.3)
Water committee provides financial report to groundwater users timely 2(3.3) 38(42.2) 3(5.0) 15(25.0) 2(3.3)
Water committee has led accountability to all groundwater users on ground-

water management
3(5.0) 28(46.6) 9(15.0) 17(28.3) 3(5.0)

Water committee sensitizes strongly on groundwater source conservation 5(8.3) 7(11.6) 4(6.6) 26(43.3) 18(30.0)
Water committee oversees the implementation of groundwater-related norms 

and values in the village
5(8.3) 6(10.0) 5(8.3) 42(70.0) 2(3.3)
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Based on the columns for agree and strongly agree, the 
results show that COWSO was effective on locating ground-
water points fairly, resolving groundwater-related conflicts, 
establishing relationship with other water governance struc-
tures, enhancing accountability to all groundwater users on 
groundwater governance and overseeing the implementa-
tion of the related groundwater by-laws, norms and values. 
Nevertheless, the results show that COWSO was not effec-
tive in providing groundwater financial reports and enhanc-
ing fair say to all groundwater users on groundwater issues 
(Table 5).

Extent of effectiveness of groundwater governance 
structures

The results in Table 5 show that 60% of the respondents’ 
responses show high effectiveness of groundwater govern-
ance structures. This is in line with the following quota-
tion reported during one of the FGDs, indicating that the 
COWSO was effective in fulfilling its roles on groundwater 
governance.

The COWSO is very active and close to the groundwa-
ter users. It has established a system of paying water 
charges per bucket, fetching water in the presence of 
the water agent at every water point who collects water 
charges. Generally, the COWSO oversees all ground-
water governance activities properly.

Table 4   Respondents’ responses on the effectiveness of Village Councils (n = 90)

Numbers in brackets are percentage

Statement Strongly disagree Disagree Neutral Agree Strongly agree

Village Council addresses groundwater management issues at the public 
meetings

1(1.1) 12(13.3) 1(1.1) (60.0) 22(24.4)

Village Council enhances active participation of the community on ground-
water management

5(5.5) 27(30.0) 12(13.3) 39(43.3) 7(7.7)

Village Council provides groundwater-related financial reports 5(5.5) 16(17.7) 12(13.3) 0(44.4) 17(18.8)
Village Council sets priorities, plans and activities related on groundwater 

management
5(5.5) 21(23.3) 19(21.1) (43.3) 6(6.6)

Village Council promotes accountability of groundwater users on water 
management

5(5.5) 15(16.6) 10(11.1) (62.2) 4(4.4)

Village Council oversees the implementation of the related groundwater by-
laws, norms and values

15(16.6) 15(16.6) 10(11.1) (51.1) 4(4.4)

Table 5   Respondents’ responses on the effectiveness of COWSO (n = 30)

Numbers in brackets are percentage

Statement Strongly disagree Disagree Neutral Agree Strongly Agree

COWSO has led to fair distribution of groundwater points 1(3.3) 5(16.6) 2(6.6) 17(56.6) 5(16.6)
COWSO resolves groundwater-related conflicts efficiently 2(6.6) 5(16.6) 2(6.6) 15(50.0) 6(20.0)
COWSO provides financial report to groundwater users timely 11(36.6) 12(40.0) 4(13.3) 3(10.0) 0(0.0)
COWSO has led fair saying to all groundwater users on resource manage-

ment
6(20.0) 10(33.3) 8(26.6) 5(16.6) 1(3.3)

COWSO has a proper relationship with other water governance structures 8(26.6) 2(6.6) 5(16.6) 13(43.3) 2(6.6)
COWSO promotes accountability of all groundwater users on water resource 

management
3(10.0) 3(10.0) 3(10.0) 14(46.6) 7(23.3)

COWSO oversees the implementation of the related groundwater by-laws, 
norms and values

3(10.0) 3(10.0) 3(10.0) 16(53.3) 5(16.6)

Extent of effectiveness n Per cent

Effectiveness of COWSO in governing groundwater in Ubaruku village (n = 30)
Low 3 10.0
Medium 9 30.0
High 18 60.0
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Figure 3 presents an overall effectiveness of Village 
Councils on water governance. The results show that 52.2% 
of the respondents reported high effectiveness of the Village 
Councils. About 53% of the respondents in Ubaruku showed 
low effectiveness, while 73.3 and 63.3% in Nyeregete and 
Mwaluma villages, respectively, showed high effectiveness. 
There was poor relationship between the COWSO and the 
Village Council in Ubaruku village, which was associated 
with the factors that led to low effectiveness of the Village 
Council in the village. The governance structural set-up in 
Ubaruku village indicates that there was a strong relation-
ship between the COWSO and groundwater users, but the 
relationship between the Village Council and groundwater 
users was weak. During FGDs, participants in Ubaruku 
reported that:

We appreciate the COWSO’s commitment in providing 
water services in our village. Recently, the COWSO 
has planned to distribute water service in households. 
But, the Village Council is not cooperative to the 
COWSO initiatives about groundwater development.

That quotation justifies both positive and negative per-
ceptions of groundwater users to the COWSO and Village 
Council, respectively, about groundwater governance. The 
results also show that 71.7% of the respondents reported 
medium effectiveness of the Village Water Committees 
(Fig. 4). This is in line with one of the key informants in 
Mwaluma village who reported that:

We have a water committee working under the Village 
Social Services standing committee. The committee 
is responsible for coordinating all water management 
activities in the village. However, the committee is not 
directly accountable to the Village Council but to the 
Village Social Services Committee (VSSC).

The VSSC is one of the village standing committees in 
Tanzania responsible for health, education and water man-
agement issues at a village level. Thus, the extent of effec-
tiveness of the VSSC can also affect effectiveness of the 
water committee. The WRMA no 11 and 12 of 2009 do not 
recognize the presence of water committees unlike COW-
SOs at a village level (URT 2009). This largely explains the 

Fig. 3   Effectiveness of Vil-
lage Councils on groundwater 
governance

Fig. 4   Effectiveness of village 
water committees in governing 
groundwater
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reasons for the Village Water Committees being reported 
medium effective.

Table 6 presents differences of the respondents’ responses 
on the effectiveness of water committee, Village Council 
and the COWSO regarding groundwater governance. Based 
on the medians, the results show that the water committees, 
Village Councils and the COWSO were highly effective. 
Using Kruskals Walls H test, the results were statistically 
significant different among the respondents’ responses on 
the effectiveness of Village Committees, Village Councils 
and the COWSO (P =  0.0001). The difference is attributed 
to various factors. For instance, the misunderstanding that 
existed between the Village Councils and the COWSO can 
lead into different perceptions on the effectiveness of the 
governance structures.

Using Mann–Whitney U test, the results show that there 
was no statistically significant difference on the responses 
between male and female respondents on effectiveness of 
water committees, Village Councils and the COWSO on 
groundwater governance (Table 7). This implies that males 

and females had similar views about the effectiveness of 
water governance structures.

During key informant interviews in Ubaruku village, it 
was reported that groundwater users, through their COWSO, 
had established water charges formal regulation. The regu-
lation requires water users to pay TSZ 25 per bucket at the 
water point. There is a water agent at each water point who 
collects charges on behalf of the COWSO leadership. The 
COWSO’s treasurer receives the collected water charges 
from the agents and deposits the money into a bank account 
for future use.

Extent of effectiveness of groundwater governance 
institutions

Table 8 presents respondents’ responses on the effectiveness 
of formal institution. The results show that water charges 
regulation had led into improvement of groundwater pro-
vision services, sense of ownership among groundwater 
users, facilitating water governance structures to fulfil their 
responsibilities and proper use of groundwater at a household 
level. During key informant interviews, participants reported 
that, among other expenditures, water charges were used to 
improve water services. The COWSO established 23 water 
points within a village. The effectiveness of the COWSO 
was in line with the objectives of the WRMA no 11 and 12 
of 2009. The objective of WRMA is to promote and ensure 
that every person in Tanzania access sustainable water supply 
and sanitation services (URT 2009). Nevertheless, the results 
revealed that there was lack of formal institutions which are 
responsible for groundwater governance. For instance, in 
Nyeregete and Mwaluma villages, formal institutions did 
not exist at all. This is supported by the existing literature, 
which shows that, in Tanzania, there are inadequate regula-
tions set-ups for management of groundwater (Kabote and 
John 2017). Consistent to nonexistent of formal institutions in 
some villages, Gudaga et al. (2018) reported poor awareness 
of formal relative to informal institutions in the study area.

Table 6   Difference effectiveness extent of water governance structures

n Median Chi-square df P value

Water committee
 Low 6 15.0
 Medium 43 24.0 37.370 2 0.000
 High 11 28.0

Village Council
 Low 20 15.0
 Medium 23 27.0 51.259 2 0.000
 High 47 28.0

COWSO
 Low 3 13.0
 Medium 9 21.0 15.856 2 0.000
 High 18 29.0

Table 7   Male and female 
responses on the effectiveness 
of water structures

Sex of the 
respondent

n Median U Wilcoxon W Z P value

Water committee
 Male 31 24
 Female 29 24 355.500 851.500 − 1.400 0.162

Village Council
 Male 45 22
 Female 45 22 864.500 1899.500 − 1.200 0.230

COWSO
 Male 14 26
 Female 16 26 105.000 210.000 0.770 0.790
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The results in Table  8 also show that 56.6% of the 
respondents reported formal institutions as medium effec-
tive in governing groundwater. During FGDs in Ubaruku 
village, it was reported that there was a by-law of paying 
water charges at the water point per bucket. This is sup-
ported by the following quotation:

Each water point has a responsible water agent who 
collects water charges of TZS 25 per bucket from 
groundwater users. The agent is accountable to the 
COWSO leadership.

Also, the COWSO chairperson reported that the by-law 
of water charges aims at generating funds for sustainable 
groundwater governance in the village.

Based on the results that are shown on the columns of 
agree and strongly agree in Table 9, the results show that 
92.1, 94.3, 94.4 and 95.4% of the respondents reported that 
groundwater-related norms improved sanitation into water 
points, free of groundwater pollution at the water sources, 
mutual respect among groundwater users and pump safety, 
respectively. The literature reports that water governance 
including groundwater is largely dominated by informal 
institutions including norms at a local level (Kabote and 

Table 8   Responses on the effectiveness of formal institutions in Ubaruku village (n = 30)

Numbers in brackets are percentages

Statement Strongly disagree Disagree Neutral Agree Strongly agree

Presence of water fee has led to improvement of groundwater provision 
services

0(0.0) 0(0.0) 2(6.6) 25(83.3) 3(10.0)

Presence of water fee has led to groundwater users sense of ownership 0(0.0) 2(6.6) 2(6.6) 16(53.3) 10(33.3)
Water fee facilitates water governance structures to fulfil their roles 2(6.6) 2(6.6) 1(3.3) 17(56.6) 8(26.6)
Presence of water fee has led to proper use of groundwater resource at the 

household
3(10.0) 1(3.3) 1(3.3) 19(63.3) 6(20.0)

Category n Per cent

Overall effectiveness of formal institutions in Ubaruku village (n = 30)
Low 3 10.0
Medium 17 56.6
High 10 33.3

Table 9   Respondents’ responses on the effectiveness of water (a) norms (n = 90) (b) values (n = 90)

Numbers in brackets are percentages

Statement Strongly disagree Disagree Neutral Agree Strongly agree

(a)
Restriction of washing buckets/objects at water point led to water point 

sanitation
0(0.0) 1(1.1) 6(6.6) 50(55.5) 33(36.6)

Restriction of carrying human activities nearly water point leads to free of 
groundwater pollution at the water source

0(0.0) 3(3.3) 2(2.2) 53(58.8) 32(35.5)

Restriction of using an offensive language leads to mutual respect among 
groundwater users

0(0.0) 5(5.5) 0(0.0) 75(83.3) 10(11.1)

Restriction of using extra force during to pump out groundwater leads to 
pump safety

0(0.0) 2(2.2) 2(2.2) 62(68.8) 24(26.6)

(b)
Groundwater community based management has led to participation on 

groundwater resource management
1(1.1) 3(3.3) 1(1.1) 64(71.1) 21(23.3)

Groundwater community based management led to accountability of all 
groundwater users on resource management

2(2.2) 4(4.4) 1(1.1) 65(72.2) 18(20.0)

Groundwater community based management led to integrity in protecting 
groundwater infrastructures

2(2.2) 7(7.7) 2(2.2) 57(63.3) 22(24.4)

Groundwater community based management led to transparency on the 
related groundwater matters

4(4.4) 6(6.6) 1(1.1) 56(62.2) 23(25.5)

Groundwater community based management led to equality on the access of 
groundwater resource management

4(4.4) 2(2.2) 1(1.1) 65(72.2) 18(20.0)
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John 2017). This implies that norms were effective regard-
ing groundwater governance. Informal institutions are a 
result of continuous interactions and practices of the water 
resource users in responding to the existing resource situ-
ation in a particular community.

Looking at the columns for agree and strongly agree 
in Table 9, the results show that groundwater values had 
led to improving participation, accountability, integrity, 
transparency and equality on groundwater governance 
issues by 94.4, 92.2, 87.7, 87.7 and 92.2%, respectively. 
This implies that values were highly effective regarding 
groundwater governance.

Overall, the results in Fig. 5 show that 55.5% of the 
respondents agreed that norms showed high effective-
ness in influencing groundwater governance. This implies 
that groundwater norms were powerful in manipulating 
people’s behaviour, attitudes and perceptions regarding 
groundwater governance. On the effectiveness of ground-
water values, overall, the results show that 54.4% of the 
respondents’ responses showed high effectiveness (Fig. 6). 
This implies that, like the norms, groundwater values are 
critical in manipulating groundwater users’ behaviour 
regarding groundwater governance. Thus, water gov-
ernance structures should acknowledge and promote the 
groundwater values presented in Table 9 in mediating local 
communities for groundwater governance.

Table 10 presents the differences in responses between 
male and female on the extent of formal institutions, norms 
and values effectiveness on groundwater governance. Using 
the Mann–Whitney U test, the results showed statistical sig-
nificant difference (P =  0.0001) between male and female 
responses on the effectiveness of formal institutions, norms 
and values. The difference is that females were more satis-
fied with the effectiveness of water governance institutions 
through water governance structures in controlling indi-
viduals’ behaviour related to groundwater governance than 
males.

Using the Kruskal–Wallis H test, the differences on effec-
tiveness of formal institutions, norms and values showed 
statistical significant difference between low, medium and 
high (P = 0.0001) (Table 10). The influence of water govern-
ance institutions to mediate individual behaviours in govern-
ing groundwater is manipulated by various factors including 
the extent of local communities’ awareness on those water 
governance institutions (Sokile et al. 2005).

Conclusions and recommendations

The main objective of this paper was to determine effec-
tiveness of groundwater governance structures and institu-
tions in governing groundwater in the study area. Based on 
the results and discussion, the paper concludes an overall 

Fig. 5   Effectiveness of norms in 
governing groundwater

Fig. 6   Effectiveness of values in 
governing groundwater
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high effectiveness of the COWSO than other governance 
structures. Secondly, informal institutions were effective in 
influencing water users’ behaviour on groundwater govern-
ance than formal institutions. Based on the conclusions, 
the paper recommends establishment of COWSOs in other 
villages where there were no COWSOs. In addition, the 
paper recommends that policy makers’ should provide 
capacity building to governance structures at a local level 
on how to strength the relationship among and between 
different groundwater governance structures in fulfilling 
their responsibilities. Furthermore, the Rufiji Water Basin 
Office should be closer watching progress and challenges 
that groundwater governance structures face at a local 
level.
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