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Abstract: Revenue mobilization is critical for community-managed water systems to overcome financial
constraints and to achieve financial sustainability. Using data from beneficiaries of a community managed
water supply system in Ghana, we employed descriptive statistics, chi-square, perception index and
document review of the system’s financial reports to assess beneficiaries’ views and perception on revenue
mobilization for operations and maintenance, system expansion as well as sustainability of the project. The
results showed that revenue mobilization for sustainability of operations and maintenance is significantly
influenced by water connection type and religion while marital status, age and income of beneficiaries
determine sustainability of the project’s expansion. The findings further revealed a significant relationship
between sustainability of replacement of the project’s accessories and water connection type as well as
gender, marital status, age and income of beneficiaries. The average perception index of 3.2 showed that
beneficiaries perceived revenue mobilization as very good for replacing the water system’s accessories.
Revenue mobilization is able to support the water system’s expansion to help meet the increasing water
demands. In addition, with an average perception index of 3.6, the beneficiaries’ perception was that
revenue was enough to fund operations and maintenance. Furthermore, the document review of the
system’s financial reports confirmed beneficiaries’ perception of sufficiency of revenue for operations and
maintenance. Finally, we found weaknesses in revenue mobilization with over 40% of bills in arrears, mostly
from private users. To build resilience to the financial challenge with enhanced innovations, the study
recommends the institution of effective debt recovery strategies such as the provision of pre-paid metering
for private users, similar to the public standpipe pay-as-you-fetch system as well as the introduction of smart
tap technology for public standpipes in community-managed water supply systems.
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1. Introduction

Mobilizing funds from different sources supports long-
term financial sustainability [1]. Most evaluation reports
revealed that sustainability can greatly be achieved if tar-
iffs generate adequate resources to operate a system,
finance the expansion of the service to new customers,
and ultimately replace the infrastructure after its useful life
[2–4]. This has raised a fundamental question of whether
or not any costs should be covered through tariff/billing or
external support, be it financially or otherwise. As noted
by Nti et al., 2019 [1], most beneficiaries of community-
managed water systems do not attend community forums
organized by management teams aimed at disclosing to
beneficiaries the financial position of the system. Thus,
most water supply systems, especially those in develop-
ing countries, do not get the necessary incentives that
allow them to listen to their customers to enable beneficia-
ries to participate and play a role that could help achieve
financial sustainability [5,6]. Similarly, what beneficiaries
perceive about revenue generation to fund operations,
maintenance, expansion and replacement of accessories
is critical to ensuring financial sustainability. Gupta and
Zeithaml [7] emphasized that beneficiaries are the key
ingredients and the lifeblood of any organization and as
such their judgments are important. This paper seeks
to present the views and perception of beneficiaries on
revenue generation in a community-managed water sup-
ply system for operations, maintenance, expansion and
replacement of accessories needed for meeting financial
sustainability standards. Beneficiaries’ perception is im-
portant in defining financial sustainability because they
serve as indicators that help understand and maintain
the delivery capacity of water service providers over time
while providing new useful clarification to policymakers
and others stakeholders [8]. To ensure sustainable and
safe water supply, beneficiaries should not just be consid-
ered as external users of the water system but a major
stakeholder in water point functionality, which is empha-
sized as part of the water system’s performance. In terms
of community water supply and environmental sustain-
ability, responsible interaction with beneficiaries helps to
ensure sustainable water supply and financial sustainabil-
ity. These benefits should be provided with the objective
of meeting both present and future water needs of ben-
eficiaries without adverse effects on the environment or
people or services.

Over the past two decades, development practitioners
and scholars have come up with various theoretical models
to deepen and widen the understanding of financial sus-
tainability in various sectors and contexts [9]. One such
initiative developed in 2001 is the Four Pillars Model of
Financial Sustainability by Nature Conservancy in collabo-
ration with the United States Agency for International De-
velopment. The model aimed at strengthening capacities to
achieve financial sustainability and deliver lasting services
without depending on external funding sources [10]. The

model posits that organizational financial sustainability com-
prises four fundamental pillars, viz. strategic and financial
planning, income diversification, sound administration and
financial management as well as income generation [10].
The income generation pillar is the principal avenue through
which organizations can surmount financial constraints and
achieve financial sustainability [10].

Small town water systems in Ghana are confronted with
inadequate funding and unreliable cash flow for capital main-
tenance expenditure (CapManEx) from water and sanita-
tion management teams (WSMTs) [11]. When sufficient
funds are not set aside by WSMTs, systems have to rely
on donors or district assemblies. However, these too are
often unreliable and leads to substandard water service
delivery [12,13]. The current situation with water supply
system services in Ghana in terms of inadequate funding
and unreliable cash flow for CapManEx from donors and dis-
trict assemblies calls for improved knowledge to reduce the
impact on bills in arrears [11–14]. Looking for an alternative
water supply services technology and tariff system could
cater for expansion and replacement of accessories devoid
of external support. This is crucial because over-reliance
on external funding can endanger the sustainability of the
entire support system [4].

The challenge with sustainability of water supply sys-
tems is that service providers are not normally able to
collect full revenues as required [15]. For example, a
study by Adank et al. [12] showed that no single service
provider sets tariffs to cover capital maintenance costs.
For those who set tariffs to cover the aforementioned
costs, less than 20% of them set their tariffs based on
projected operational and maintenance costs. The study
further reported that between 55% and 85% of water com-
mittees record annual revenues higher than their actual
expenditures. It is, however, not clear as to whether the
revenues would be adequate to also cater for the finances
of capital maintenance expenditure [12]. In many devel-
oping countries, only operations and maintenance costs
are eventually charged to customers, while investments
are covered by government funding or transfers. This
puts water prices at levels acceptable under prevailing
social conditions [14]. As emphasized by Barraqué [14],
there is a wide array of cost recovery systems using tariffs,
taxes and transfers even though it is not obvious that they
manage to cover the full costs.

Importantly, few studies cover revenue generation and
financial sustainability [12,14,15] even though there are still
challenges that affect financial sustainability, including low
coverage of rural communities, poor corporate governance
practices, diversion of water revenues, among others [16].
The delivery of the small town water system is better orga-
nized in terms of sustainability, efficiency, effectiveness and
equity when compared to the urban water systems. These
are enhanced through gender-balanced WSMTs and a
sense of community ownership achieved by community con-
tribution to capital cost [17]. Despite being better organized,
financial sustainability remains a problem, particularly for
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the recovery of capital cost, even though most systems are
recovering all operational costs [18]. Financial sustainabil-
ity enables organizations to maintain general operations,
ensure continuous delivery of services and invest in infras-
tructural expansion [9]. The question, however, is whether
or not the same can be said of a community-managed wa-
ter system. Aligning sustainable behavior and education
to the needs and knowledge of beneficiaries brings about
successful water sustainability [6,19]. Unlike cities, small
towns often lack the financial and human resources to in-
dependently plan, finance, manage and operate their water
supply systems [20,21].

Following Al-Shueili [6], the term financial sustainability
in the water sector got its first inspiration from one of the
principles of the 1992 Dublin conference, which stated that,
“water has an economic value and should be considered an
economic good and to make it sustainable and affordable,
it should be priced appropriately”. Financial sustainabil-
ity in the water sector reflects the financial capability of
water users to meet their obligations [6]. The important
criteria for achieving sustainability of community water sys-
tems are quality drinking water and reliability [1], which
cannot materialize without the needed financial sustainabil-
ity and effective management [22]. Importantly, financial
sustainability requires that only revenues collected from the
provision of water services delivery should be used to cover
all associated costs [23].

The community management model began during the
1990s where project cost sharing became a basis of ensur-
ing financial sustainability [24]. Community management
in its actual setup varied in terms of time and setting [25].
The most suitable one is defined basically as the princi-
ples where communities have a stake in the development
of water supply systems and are generally responsible for
the operations and maintenance [26,27]. In Ghana, there
are two types of community water systems. The first is the
water systems built with support from Community Water
and Sanitation Agency (CWSA), Development Partners
as well as Metropolitan, Municipal and District Assemblies
(MMDAs). Alternatively, the second one is in the form of
small towns pipe systems assigned to District Assemblies
[28,29]. Amerasinghe [30] emphasized that practitioners
cite divergent views on the impact of the community man-
agement model. For example, research from Rwanda
suggests that development practitioners are criticized for
the spread of the model because of its limitation regard-
ing lack of professional technical skills, non-payment of
user fees and poor financial management [31]. Currently,
community management is growing with a clear focus on
the importance of professionalism in service delivery [32].
As a result, a phrase termed ‘community management
plus’, with the ‘plus’ suggesting the continuous support
needed to achieve sustainability is proposed by Baumann
[33]. This implies clearly defined rules and responsibilities
for the community, and local and central government in
delivering sustainable services [25].

Operations and maintenance within the community wa-

ter supply service are very common terms [34,35]. Op-
erational costs consist of both production and distribution
of water, monitoring of water quality through water quality
tests, expenses on revenue collection, maintenance and
repair works [36]. The term ‘operation and maintenance’
has three types of activities that are not similar and are
qualitatively different from each other. First, operations refer
to all the various activities that make the infrastructure work.
Second, maintenance includes changing nuts and bolts,
greasing pumps, etc. Finally, capital maintenance has to do
with renewals and ultimate replacements [37].

The guidelines of CWSA explain that when it comes to
the rehabilitation of water systems, it is the responsibility
of the WSMTs and, in terms of system expansion, it is the
MMDAs that is responsible [38]. Although it is clear that
when the expenditure needed to cater for capital mainte-
nance is very high, the MMDAs/central government and/or
donors can come in to support and fill the gap: in practice,
it is not normally done [15].

From the foregoing, to achieve financial sustainability to
help provide more sustainable water supply services, it is
important to consider beneficiaries’ perception of revenue
generation strategies. To do this, the study found answers
to the following questions: Q1: What is the extent of bene-
ficiaries’ perception on whether revenues are sufficient to
pay for operations and maintenance, expansion, as well as
replacement of the water system? Q2: Are revenues suf-
ficient to pay for operations and maintenance of the water
system? and Q3: Do management financial sustainability
pathways depend on external support?

The paper makes the following contributions. First,
even though some previous studies have discussed finan-
cial sustainability and revenue performance [12,14,15],
the present study expands the frontiers of literature on
beneficiaries’ perception of revenue generation for op-
erations and maintenance, expansion and sustainability
of replacement of community water systems. Second,
understanding whether revenue is sufficient to pay for op-
erations and maintenance costs of the water system is
essential to helping management better appreciate tariffs
being collected as well as those in arrears. Through active
participation of beneficiaries, this helps build resilience
and increases the sustainability of community-managed
water systems. Finally, the study contributes to the body
of knowledge on whether or not the financial sustainabil-
ity pathway of a community-managed water system de-
pends on external funding. As a prerequisite, Barraqué
[14] noted that improved knowledge leads to better gov-
ernance of water supply services. This is expected to
contribute to policy dialogue and building up improved
knowledge as well as stimulate relevant research to aid
sector development, not only in water management in
Ghana but also in other developing countries. The rest
of the paper is organized as follows. The next section
presents the methodology. The results are presented and
discussed in section three and finally we conclude and
make recommendations for policy in section four.
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2. Materials and Methods

2.1. Study Area: The Jacobu Small Town Water Supply
System (JSTWSS)

The Jacobu water supply system serves over 13,000 in-
habitants. Jacobu community is the home of the Odotobri
constituency and the district capital of Amansie Central Dis-
trict in the Ashanti Region of Ghana. The major sources
of drinking water for various households in the Amansie
Central District include mechanized bore-hole or tube well,
pipe-borne water outside the dwelling, pipe-borne water
inside the dwelling as well as public taps or standpipes
with shares of 71.1%, 6.8%, 0.7% and 12.7%, respectively.
The difference between public taps or standpipes and pipe-
borne water outside the dwelling is that the latter is a pipe
water connection to a tap located inside the compound; that
is, households that used water from a standpipe located on
the compound of the dwelling, while the former is a water
point from which the public may collect their water, which
is typically located on a street corner or other public space
outside a household compound. In the district, rivers or
streams also supply 4.4% of communities’ water needs
while protected wells supply 3.8%. The use of sachet wa-
ter is minimal as it constitutes 0.5% of water needs, which
also serves as a source of drinking water for households.
Nevertheless, with the majority representing 71.1% having
their drinking water from improved sources, others still de-
pend on unprotected sources of water in the district [39].
With the introduction of the demand-responsive approach,
various communities, including Jacobu, obtained access to
a water supply with support from the International Devel-
opment Association (IDA) of the World Bank as a funding
agency and the Government of Ghana as a facilitator. The
District is among one of the 30 administrative districts in the
Ashanti Region of Ghana that was carved out of the Bekwai
Municipality in the year 2004. The Jacobu small own water
supply project was among the second community water and
sanitation project, phase 2, well-known as the small town
water supply and sanitation project (STWSSP) in Ghana.
The project was completed and partially handed over to
the people of Jacobu in 2009. The water system operates
three mechanized boreholes as well as two hand pumps
and 23 standpipes. The water from the three mechanized
boreholes feeds two reinforced concrete elevated tanks of
100m3 capacity each [40]. Water stored in the two elevated
tanks is distributed to 23 public standpipes and 198 pri-
vate connections as well as other institutions throughout 12
distribution zones in the community. The JSTWSS works
under the principle of ‘fill and draws’, which means that
water is pumped into a storage tank before supplying from
the tank by gravity to the consumers. Per the operational
manual of the Jacobu water system, the average daily water
demand is estimated at 657m3/day. Out of the 657m3/day
demand for water in the community, the system was de-
signed to accommodate 30.4% of the daily water demand,
which amounts to the two 100m3 (200m3) concrete elevated

tanks supplied to the community. However, 40% of the total
average demand of 657m3/day can be met over the entire
10 years design life of the project through 12 hour daily
pumping and filling of the two 100m3 concrete elevated
tanks [40]. More importantly, it was based on the under-
standing of the technical expertise of community members
trained alongside the project. Several steps were taken
to ensure that the project became sustainable and such
steps included the training of local community members
who worked as laborers alongside the project as technician,
pump attendants and manager; training for caretakers on
special repairs and maintenance for the system; and an
upfront contribution of 10% of capital costs. The cost of
the project was GH¢772,899.15, representing 95.7% of the
contract price [40] and its aim was to ensure access to im-
prove water services and improving the living conditions of
the people by providing them with clean and safe drinking
water for domestic and other purposes.

2.2. Data Collection

The sample population for the study consisted of commu-
nity members/beneficiaries. Using the Yamane (1973) [41]
sample size determination formula (Equation 1), a total pop-
ulation (N ) of 13,190 and a margin of error (α) of 5%, a
sample size of 387 was estimated. Yamane’s (1973) [41]
sample size determination formula is given as:

n =
N

1 +N(α)2
(1)

The beneficiaries of the system patronized both the pri-
vate/domestic supply and public standpipes. The framework
for revenue collection in both connection types is different.
The public standpipe operates on the pay-as-you-fetch prin-
ciple while the private/domestic connection operates on the
monthly billing principle. In sampling respondents for the
study, a stratified sampling technique was employed. The
sample size for each stratum is given as:

n1 =
N1 × S
N

(2)

Where; n1 = sample drawn; N1 = total number of mem-
bers of a stratum; N = total population under study; S =
sample size for the study. The respondents for the study
were categorized into two. These are:

1. Private/Domestic Connection (n1 =6) - beneficiaries
who connect the water into their homes and subscribe
to the monthly billing principle. With N1 of 198 pri-
vate/domestic metered houses, six were selected in
this stratum using Equation 2.

2. Public Standpipe (n1 =381) – beneficiaries who pa-
tronize the pay-as-you-fetch public standpipes spread
across 23 distribution zones in the community. In this
stratum, 381 members were selected using Equation
2.
To maximize the likelihood that all major perspectives
were included, qualitative data was also purposively
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collected from a core management team member
who is known to be knowledgeable in the subject
matter of community managed water supply systems
to provide additional data on the external support
component of community-managed water supply sys-
tems.

3. Core Management (n1 =1) – the WSMT members,
operational staff and standpipe vendors.

The study employed a structured survey questionnaire
and a key informant interview guide as the primary data col-
lection instruments. The questionnaire was used to collect
data from public standpipe users as well as private users.
The interview guide was also used to collect data from a
core management team member who served as a key infor-
mant. To obtain more information on the revenue for opera-
tions and maintenance, a document review was conducted
focusing on financial records pertaining to the water supply
system. The financial record was focused on whether tariffs
generate enough revenue for operations and maintenance.
The motivation for this was to help in cross-checking the
knowledge of beneficiaries when it comes to operations and
maintenance of the community-managed water supply sys-
tem, and to supplement data gained through the interview
process from the system’s beneficiaries. Document review
analysis can be summed up as the process of “evaluating
documents in such a way that empirical knowledge is pro-
duced and understanding is developed” [42]. Like any other
analytical method in qualitative research, document review
analysis requires that data be examined and interpreted to
elicit meaning, gain understanding, and develop empirical
knowledge [42,43]. Employing a document review is impor-
tant since it occurs without a researcher’s intervention and
is the only necessary data source for accounting records
that need an interpretive paradigm that is appropriate for
verifying findings, and provides details that key informants
may have forgotten [42,44].

2.3. Analytical Framework

Perception index was used to measure the extent of ben-
eficiaries’ perception of revenue for operations and main-
tenance, expansion and/or system replacement. The as-
sumption was that the agreement level must correspond
directly to the contributions either positively or negatively.
To calculate the perception index, respondents rated each

statement using a five-point Likert-scale. The scales were
assigned value codes, viz. 1 for Not at all, 2 for Low Extent,
3 for Good Extent, 4 for Very Good Extent and 5 for Great
Extent. The mean score for each statement was obtained
through a summation of the products of responses for each
scale and the respective value codes and dividing by the
overall responses (samples size). Mathematically, this is
expressed as follows:

Average Perception Score =

∑
PSSiVi∑
Pi

(3)

Where;
PSSi is the summation of the frequency of a Particular
Statement Scale (PSS);
Vi is the value assigned to each scale; and
Pi is the total number of respondents/persons (P) who an-
swered the questions.

The perception statements for this study consisted of
statements extracted from evaluation reports on project
completion, which stated that “sustainability can highly be
achieved if tariffs generate adequate resources to operate
the system, finance the expansion of the service to new
customers, and ultimately replace the infrastructure after its
useful life” [2–4]. The beneficiaries’ background attributes
were cross-tabulated against financial sustainability mea-
sured in terms of the views of the beneficiaries on revenue
sufficiency on operations and maintenance, expansion and
replacement. The beneficiaries responded to the percep-
tion statements based on their level of agreement. No
answer was rejected, hence 368, 327 and 236 responses
were analyzed at a response rate of 95.09%, 84.50% and
60.98%, respectively, using Equation 4. The average re-
sponse rate was calculated to be 80.19% and, according
to Baruch [45], there is no norm as to what an acceptable
response rate in academia is, even though a response rate
of 80% and above is preferred. However, a clear description
of the viewpoints of respondents shown in Table 1 and an
average response rate of 80.19% is appropriate to confirm
the absence of response bias in this study. The response
rate is given as:

Response Rate (RR) =
Valid Responses

Estimated Sample Size
× 100 (4)
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Table 1. Description of the viewpoints.

Perception Extent
Responses

Descriptor Description of viewpoint

1 368 Operations and maintenance
sustainability

The viewpoint of operations and maintenance sustainability
emphasizes the capacity for financial commitment that makes a water
supply infrastructure work to provide adequate water for all purposes.

2 327 Expansion sustainability The viewpoint of expansion sustainability supports the means of
augmentation of water infrastructure to accommodate new
users/settlements as the population of the community grows that
cannot be catered for by the current system’s capacity. It is different
from the extension that is to enable connection to be catered for by
the current system capacity.

3 236 Replacement sustainability Emphasizes the provision of water equivalent to the pre-system
quality and quantity, provision of an equivalent water delivery system
and payment of operation and maintenance costs over costs that
would be customary and reasonable for the delivery of such supplies.
Yet, does the tariff allow for the upkeep of the infrastructure and
replacing the ageing parts?

In employing document review analysis to reveal
whether revenue is sufficient to pay for operations and main-
tenance costs of the water system, O’Leary [46] provided
two major techniques in exploring the actual content of the
documents. The first technique employed in this study is
where the audited financial report was treated as the re-
spondent or key informant that provides the researcher with
relevant information. The second technique is a content
analysis and in this technique, the researcher quantifies the
use of particular words, phrases and concepts [46].

3. Results and Discussions

3.1. Beneficiaries’ Attributes and Perception of Operations
and Maintenance, Expansion and/or Replacement

The study captured information on beneficiaries’ back-
ground attributes, including connection type, gender, marital
status, educational level, age, religion and income. With
regards to connection type, the perception of beneficiaries
on sustainability of operations and maintenance (O&M) as
indicated in Table 2 shows that of the 368 beneficiaries who
perceived YES, 98.91% were public standpipe users while
1.09% were domestic/private users. The result suggests up
to a 99% probability of financial sustainability of O&M hav-
ing a significant relationship with beneficiaries’ connection
type. The implication is that views on financial sustainability
of O&M varied significantly among beneficiaries in the two
connection type categories.

In terms of religion, 86.82% of the beneficiaries were
Christians, 11.37% were Muslims and 1.81% were tradi-
tionalists. Among the beneficiaries who perceived YES for
revenue sufficiency for O&M, up to 87.23% were Christians.
Similarly, for those who perceived NO for revenue suffi-
ciency for O&M, Christians (78.95%) formed the majority.
This was followed by 15.79% who were Traditionalists and
5.26% representing Muslims. The result suggests up to a
99% chance of financial sustainability of O&M having a sig-
nificant association with beneficiaries’ religion. This study

has therefore revealed a significant relationship between
religion and sustainability of operations and maintenance.
This is so because religion is known to be associated with
moral principles that allow people to be more faithful and re-
sponsible [47]. Conversely, previous studies have reported
that high rates of participation in religious activities does
not necessarily result in higher income [47]. The findings
are novel since very little was known about the significant
relationship between religion and financial sustainability, es-
pecially in operations and maintenance of community water
management.

The perception of beneficiaries on sustainability of ex-
pansion is significantly related to marital status, age and
income (Table 3). The study revealed that for married cou-
ples, 43.43% of beneficiaries perceived YES even though
beneficiaries who are single formed the majority of those
who perceived NO. The result suggests up to a 99% likeli-
hood of financial sustainability on system expansion being
significantly related to beneficiaries’ marital status. This
finding corroborates those of previous studies that showed
that marital stability is positively associated with financial
resources [48,49]. With regards to the age of beneficiaries,
Table 3 shows that of the 387 respondents, 36.69% were
between the age brackets of 18-30 years, 57.62% were
between the age brackets of 31-59 years and 5.69% were
over 60 years. The result suggests up to 95% probability
of financial sustainability of system expansion having a sig-
nificant relationship with beneficiaries’ age. This finding is
consistent with similar ones reported by Bolivar et al. [8]
that reported that the existence of an ageing population
influences financial sustainability of community managed
water supply projects.

On income, 47.60% of beneficiaries within the GH¢501-
1000 income bracket perceived YES for revenue sufficiency
for expansion while beneficiaries within the same income
bracket representing 49.15% perceived NO. This result re-
veals a 95% statistically significant association between
financial sustainability of system expansion and beneficia-
ries’ income, which suggests that views regarding financial
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sustainability of system expansion varied significantly de-
pending on the income of beneficiaries. The perception of
beneficiaries on sustainability of expansion to new users
or customers is significantly related to income. This is in
line with a study in Malaysia that found income to be a sig-
nificant variable, which pushed aid policymakers to review
existing social security frameworks towards financial sus-
tainability [50]. Table 3 presents the beneficiaries’ attributes
and perception of system expansion.

To also illustrate the perception of beneficiaries on sus-
tainability of replacement of the system, the results in Table
4 show that it was significantly related to connection type,

gender, marital status, age and income. Of the 236 benefi-
ciaries who perceived YES for connection type, 97.46%
were public standpipe users while 2.54% were domes-
tic/private users. With regards to the age of beneficiaries,
the result suggests up to a 90% chance of financial sus-
tainability of replacement of the system having a significant
association with beneficiaries’ age. This could be attributed
to the fact that the age of beneficiaries who are working and
are generating revenues could contribute to achieving the
financial sustainability of their community-managed water
system, which serves them as they work in their locality [8].

Table 2. Cross-tabulation of beneficiaries’ attributes and perception of O&M.

Beneficiaries’ attributes

Operations and Maintenance
Summary of chi-square results

Yes No Total

Freq. % Freq. % Freq. % x2 df p-value

Connection type

Domestic type 4 1.09 2 10.53 6 1.55

Public standpipe 364 98.91 17 89.47 381 98.45 10.5468 1 0.001**

Total 368 100 19 100 387 100

Gender of beneficiaries

Male 159 43.21 11 57.89 170 43.93

Female 209 56.79 8 42.11 217 56.07 1.5825 1 0.208

Total 368 100 19 100 387 100

Marital status

Single 221 60.05 12 63.16 233 60.21

Married 147 39.95 7 36.84 154 39.79 0.0726 1 0.788

Total 368 100 19 100 387 100

Educational level

No Formal Edu. 14 3.80 0 0 14 3.63

3.8526 4 0.426

Primary school 14 3.80 0 0 14 3.63

Middle/JHS/JSS 130 35.33 5 27.78 135 34.97

SSS/SHS 114 30.98 5 27.78 119 30.83

College/Terciary 96 26.09 8 44.44 104 26.94

Total 368 100 18 100 386 100

Age

18-30 years 134 36.41 8 42.11 142 36.69

0.2522 2 0.882
31-59 years 213 57.88 10 52.63 223 57.62

60+ years 21 5.71 1 5.26 22 5.69

Total 368 100 19 100 387 100

Religion

Christian 321 87.23 15 78.95 336 86.82

22.3897 2 0.000***
Islam 43 11.68 1 5.26 44 11.37

Traditional 4 1.09 3 15.79 7 1.81

Total 368 100 19 100 387 100

Income

GH¢0-500 79 22.25 4 23.53 83 22.31

GH¢501-1000 169 47.61 9 52.94 178 47.85

GH¢1001-2000 86 24.23 4 23.53 90 24.19 1.1172 3 0.773

GH¢2001+ 21 5.92 0 0 21 5.65

Total 355 100 17 100 372 100

Note: the asterisks, *, **, and *** indicate significance levels of 10%, 5%, and 1%, respectively.
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For income, as explained by Bolívar et al. [8], an ad-
justed income statement that does not include revenues
and expenditures is sufficient to assess financial sustainabil-
ity. In that way, beneficiaries’ incomes also become a useful
measure to sustain public services, especially water ser-
vices over time towards financial sustainability. From Table
4, the majority of beneficiaries who perceived YES for rev-
enue sufficiency for sustainability of expansion to new users
(42.60%) were within an income bracket of GH¢507-1000.
The analysis revealed up to a 99% statistically significant
relationship between financial sustainability of system re-
placement and beneficiaries’ income. The implication is that

views regarding financial sustainability of system replace-
ment vary significantly among beneficiaries in the income
categories. Our findings are in consonance with those of
Bolivar et al. [51] and Subires et al. [52] who reported that
the demand for financial information, as evident in the stake-
holder’s theory, has also increased the pressure of many of
the institutions, be it government and/or non-governmental
institutions, and in our case water supply systems to monitor
public opinions on finances. This is in line with the findings
of previous studies that identified income as a comprehen-
sive factor that influences financial sustainability of public
services [50].

Table 3. Cross-tabulation of beneficiaries’ attributes and perception on system expansion.

Beneficiaries’ attributes

Operations and Maintenance
Summary of chi-square results

Yes No Total

Freq. % Freq. % Freq. % x2 df p-value

Connection type

Domestic type 6 1.83 0 0 6 1.55

Public standpipe 321 98.17 60 100 381 98.45 1.1183 1 0.290

Total 327 100 60 100 387 100

Gender of beneficiaries

Male 146 44.65 24 40 170 43.93

Female 181 55.35 36 60 217 56.07 0.4447 1 0.505

Total 327 100 60 100 387 100

Marital status

Single 185 56.57 48 80 233 60.20

Married 142 43.43 12 20 154 39.80 11.6117 1 0.001**

Total 327 100 60 100 387 100

Educational level

No Formal Edu. 13 3.98 1 1.69 14 3.63

2.9040 4 0.574

Primary school 12 3.67 2 3.39 14 3.63

Middle/JHS/JSS 113 34.56 22 37.29 135 34.97

SSS/SHS 97 29.66 22 37.29 119 30.83

College/Terciary 92 28.13 12 20.34 104 26.94

Total 327 100 59 100 386 100

Age

18-30 years 128 39.14 14 23.33 142 36.70

7.1861 2 0.028*
31-59 years 179 54.74 44 73.33 223 57.62

60+ years 20 6.12 2 3.33 22 5.68

Total 327 100 60 100 387 100

Religion

Christian 288 88.07 48 80 336 86.82

3.0456 2 0.218
Islam 34 10.40 10 16.67 44 11.37

Traditional 5 1.53 2 3.33 7 1.81

Total 327 100 60 100 387 100

Income

GH¢0-500 64 20.45 19 32.20 83 22.31

GH¢501-1000 149 47.60 29 49.15 178 47.85

GH¢1001-2000 79 25.24 11 18.64 90 24.20 7.9509 3 0.047*

GH¢2001+ 21 6.71 0 0 21 5.65

Total 313 100 59 100 372 100

Note: the asterisks, *, **, and *** indicate significance levels of 10%, 5%, and 1%, respectively.
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Table 4. Cross-tabulation of beneficiaries’ attributes and perception of replacement.

Beneficiaries’ attributes

System Replacement/Recovery
Summary of chi-square results

Yes No Total

Freq. % Freq. % Freq. % x2 df p-value

Connection type

Domestic type 6 2.54 0 0 6 1.55

Public standpipe 230 97.46 151 100 381 98.45 3.8994 1 0.048*

Total 236 100 151 100 387 100

Gender of beneficiaries

Male 114 48.31 56 37.09 170 43.93

Female 122 51.69 95 62.91 217 56.07 4.7054 1 0.030*

Total 236 100 151 100 387 100

Marital status

Single 134 56.78 99 65.56 233 60.21

Married 102 43.22 52 34.44 154 39.79 2.9651 1 0.085*

Total 236 100 151 100 387 100

Educational level

No Formal Edu. 12 5.08 2 1.33 14 3.63

5.4272 4 0.246

Primary school 9 3.81 5 3.33 14 3.63

Middle/JHS/JSS 85 36.02 50 33.3 135 34.97

SSS/SHS 66 27.97 53 35.33 119 30.83

College/Terciary 64 27.12 40 26.67 104 26.94

Total 236 100 150 100 386 100

Age

18-30 years 89 37.71 53 35.10 142 36.69

5.1062 2 0.078*
31-59 years 129 54.66 94 62.25 223 57.62

60+ years 18 7.63 4 2.65 22 5.69

Total 236 100 151 100 387 100

Religion

Christian 210 88.98 126 83.45 336 86.82

3.8953 2 0.143
Islam 21 8.90 23 15.23 44 11.37

Traditional 5 2.12 2 1.32 7 1.81

Total 236 100 151 100 387 100

Income

GH¢0-500 44 19.73 39 26.17 83 22.31

GH¢501-1000 95 42.60 83 55.71 178 47.85

GH¢1001-2000 64 28.70 26 17.45 90 24.19 20.4332 3 0.000***

GH¢2001+ 20 8.97 1 0.67 21 5.65

Total 223 100 149 100 372 100

Note: the asterisks, *, **, and *** indicate significance levels of 10%, 5%, and 1%, respectively.

3.2. Extent of Beneficiaries’ Perception

With regards to the first research question, the study sought
to address the extent of beneficiaries’ perception on whether
revenue is sufficient to pay for operations and maintenance,
expansion and/or replacement of the water system. Figure 1
showed that 95.09% of the beneficiaries were of the view that
the amount they pay for using the system’s water is sufficient
to pay for the operations and maintenance, while only 4.91%
were of the opposing view. On whether the revenue generated
is sufficient to expand the system, 84.46% were of the view
that the money they pay would be able to expand the system,

whereas 15.54% responded otherwise (Figure 1). The im-
plication is that the majority of the beneficiaries were in line
with the firm’s perception that the revenue generated could
help expand the water system to new customers/settlements.
About the perception of replacement of the system, 60.98%
of the beneficiaries perceived that the revenue collected by
management of the system should be able to replace the
infrastructure, while 39.02% perceived otherwise. This im-
plies that the majority of the beneficiaries perceived that the
money that they pay can fund the replacement of the water
infrastructure.
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Figure 1. Perception of revenue for operations, expansion and system replacement.

The respondents were asked to determine the extent
to which the money that they pay would be sufficient to
pay for operations and maintenance costs. The majority
of the respondents (32%) were of the view that the money
they pay was sufficient to cover the operations and main-
tenance costs. Moreover, the estimated perception index
of 3.6 implies that, to a very good extent, monies paid
by beneficiaries would be enough to meet the operations
and maintenance costs of running the community managed
water project. The views of the remaining 68% of the bene-
ficiaries on whether revenue to the firm is sufficient to pay
operations and maintenance are such that 1% indicated
not at all, 21% indicated to a low extent, 25% indicated to
a good extent and another 21% indicated to a very good
extent.

In terms of system expansion, only 1% of the benefi-
ciaries indicated not at all while 19% indicated to a great
extent. With an average perception index of 3.1, which lies
between good and very good extent, we conclude that, to a
very good extent, beneficiaries have a positive perception
of revenues collected being able to cater for the system’s
expansion. However, the majority of the respondents rep-
resenting 45% indicated that revenue, to a very low extent,
was sufficient to expand the system. Meanwhile, to a very
great extent, close to a fifth (19%) of the respondents ex-
pressed their perception of revenue mobilization being able
to enhance the system’s expansion.

On the perception of the beneficiaries as to whether the
money they pay is sufficient to replace the infrastructure,
only 3% indicated not at all while 26% indicated to a great
extent. Thus, to a very low extent, the majority of the ben-

eficiaries (37%) were of the view that the monies paid to
the firm were sufficient to pay for the replacement of the
system after its useful life. Generally, perception on revenue
mobilization capacity to replace the infrastructure revealed
a perception index of 3.2, which lies between to a good
and to a very good extent. Table 5 presents the perception
index on the extent of revenue sufficiency for operations
and maintenance, expansion and/or system replacement.

Averagely, beneficiaries’ perception on revenue being
able to cover operations and maintenance, expansion and
replacement of the infrastructure after its useful life is posi-
tive. To a very good extent, the computed perception index
of 3.3 confirms this. The implication is that most beneficia-
ries think that revenue generated should help in achieving
financial sustainability of the system just as most evaluation
reports revealed adequately operating the system, financing
expansion and replacing the infrastructure [2–4].

In this study, the operations and maintenance viewpoint
was made the dominant factor in the opinion of the benefi-
ciaries with the firm belief that the revenues they generate
can sufficiently fund the operations and maintenance of the
system. None of the three distinct perspectives in the opin-
ion of the beneficiaries of the water system believed that
revenue generated could not fund the system expansion
and/or replacement. This viewpoint was in line with the
need for better management that would lead to financial
sustainability of most community-managed water supply
systems. Generally, opportunities exist for improving the
understanding of beneficiaries about revenue generation
and financial sustainability of community managed water
supply systems.
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Table 5. Perception Index on the extent of revenue sufficiency for operations and maintenance, expansion and/or
replacement.

Perceptions/ (1) Not at all (2) Low Extent (3) Good Extent (4) Very Good Extent (5) Great Extent Average
viewpoint Freq. % Freq. % Freq. % Freq. % Freq. % Index

To what extent is revenue paid
sufficient to pay for operations and
maintenance

2 1 78 21 92 25 78 21 120 32 3.6

To what extent is revenue paid
sufficient to expand the water supply
system

2 1 147 45 65 20 50 15 63 19 3.1

To what extent is revenue paid
sufficient for the systems replacement
after its useful use

8 3 89 37 46 19 35 15 61 26 3.2

Perception Index Score 3.3

Source: Field Survey, 2018.

3.3. Revenue to Cover Operations and Maintenance Costs

Sources of revenue of water systems mostly stem from
revenue from standpipes, private connections, registra-
tion fees, external support, treasury bills, fines and other
forms of income. The results revealed that revenue from
standpipes constitutes the highest source of revenue for
a community-managed water system. Standpipes gen-
erated about 62% of total revenue. This was followed by
private connections, which generated about 36% with the
remaining sources of income constituting only 2% (Figure
2 and Figure 3). The implication is that the major sources
of revenue to community managed water systems are
standpipes and private connections. The document re-
view revealed that although private connections gener-
ated 36% of total firm revenues, the management of the
system could not recover all monies from its customers
during the years under review.

It was revealed that there are many arrears in the pay-
ment of the post-paid monthly bills for private/domestic
connection beneficiaries. Defaulters/debtors constitute
about 17.1% of the actual revenue accrued by the sys-
tem and almost 60.24% of total revenue billed to private
connections alone. This suggests that the majority of
the beneficiaries were not able to pay their bills after us-
ing water from the system. This was common among
patrons of a post-paid system for private connections in
community-managed systems. This could be attributed
to the fact that although individual metering at the house-
hold level could face disconnection for non-payment of
bills, the bills remain unpaid even after disconnecting
the customer. This finding agrees with those of Fonseca
et al. [15] that service providers are not normally able
to collect or generate full revenues as required and this
affects the sustainability of water supply systems. The
analysis showed that private (household) connections
had significantly more debtors than any other revenue
source and, therefore, management should take a critical
look at private connections since more defaults will affect
the system’s future revenue mobilization.

We could indeed argue that those who patronize the

public standpipe pay-as-you-fetch indirectly fund the wa-
ter system through the daily revenue mobilization that
the private/domestic consumers enjoy even though they
are the customers with more arrears in the payment of
monthly bills. There is the need to implement measures
to ensure that the water bills of private/domestic con-
sumers are paid on time to eliminate any need for public
standpipe pay-as-you-fetch users to subsidize non-paying
private/domestic users. Such funds are collected on an
ad-hoc basis only when it is needed. However, taking
more than a year to collect the monies that are needed
to manage the system will have a negative implication
on financial sustainability, unlike the public standpipe
pay-as-you-fetch. This implies that it will be difficult to
improve on specific service delivery standards over time.
What seems to be more worrying is that increasing pri-
vate/domestic water supply to households with the same
post-paid system will mean that public standpipe users
would drop together with the revenue received from the
pay-as-you-fetch that supports the system, which would
result in financial challenges affecting the sustainability
of the system.

About 79% of the total income accrued by the system
goes into expenditures. From the study, operations and
maintenance expenditures represent about 16.2% of the
projected expenditure and 15.8% of the actual revenue
accrued for the system. This implies that between 15.8%
and 16.2% of the system’s revenue is spent on operations
and maintenance, indicating that the system’s revenue
is somewhat sufficient to pay for operations and mainte-
nance as far as the management of the community water
system is concerned. This aligns with the statement that
between 55% and 85% of the water committee or man-
agement team record annual revenue that is higher than
their actual expenditure. This depicts that funds needed
for operational expenditure are below the accumulated
accrued revenue [12]. The result reflects similar findings
reported by Fonseca et al. [15] that in exceptional and
incomparable cases, service providers mobilize revenue
that is sufficient to pay for operations and capital mainte-
nance costs.
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Figure 2. Revenue head for 2017.

Figure 3. Revenue head for 2018.

3.4. External Support for Community-Managed Water
Systems and Accounts Operation

The by-law of the MLGRD states that the assemblies, be
it metropolitan, municipal or district, may apportion funds
every year from their regular budgetary allocations to the
capital account for water development [53]. It has been
revealed in this study that such compliance has not been
followed by the District Assembly since the handing over
of the project to the community in 2009. This is evident in
the saying: “The system has not received any funds from
the assembly as support since 2009 when it was handed
over to the community. I have always been asking for it
since the bye-law has stated that during any opportunity I
get in a meeting concerning the water system, I should ask
but this has always proved futile by the assembly saying
they are financially constrained”. The core management
team member hastened to add that; “I do not know if it is
now that such funds will be made available to support the
development of the system”.

A critical look at the response explains that the District
Assembly does not comply with the by-laws of the MLGRD
and CWSA. The result confirms Adank et al. [12] and
Kumasi et al.’s [13] statements that funding from district as-

semblies are often unreliable and leads to extended periods
of service downtime or substandard water service delivery.
The findings also support Fonseca et al.’s [15] statement
that even though the by-laws support back-up or external
support, in practice, it is not done. This could be attributed
to the fact that audit reports to the authorities at the assem-
blies suggest that the financial sustainability of the water
system is in a better financial position to enable the system
work on many of the issues when the need arises.

Furthermore, since water may be flowing continuously
and everything seems to be working without any challenge
of water shortages, patrons may have no reason to comply.
Similarly, aside from financial constraints, to cater for com-
munities that do not have a continuous water supply or even
if available, a source that is free of water-borne diseases,
most MMDAs, although they should have complied with the
by-laws, they do not normally comply.

In Ghana, the by-laws developed towards the manage-
ment of water requires all WSMT to operate three separate
accounts, viz. the operational account, the sanitation ac-
count and the capital account. A key informant interview
to solicit information about which accounts (as stipulated
in the MLGRD and the CWSA tariff guidelines) the wa-
ter system operates revealed that all the three accounts
were operated by the system. The study revealed that the
various deductions into the respective accounts and their
stipulated percentages were transferred into the sanitation
and capital accounts, respectively, as confirmed by the au-
dit report. The review found that about 10% of the net
revenue was transferred into the sanitation account. This
implies that the mandated transfers were adhered to by the
management team after paying for all regular operations
and maintenance costs as stipulated by the CWSA tariff
guidelines. The guidelines state that not less than 10%
of net revenue (after paying for all regular operations and
maintenance costs) should be transferred into the sanita-
tion account. From the document review it was observed
that following further provisions in the guidelines, the total
transfer or deposits into the capital account was about 20%
of the net revenue (after paying for all regular operations
and maintenance costs).

4. Conclusions and Policy Recommendations

The study contributes to the understanding of revenue used
for operations and maintenance in small town water sup-
ply systems in Ghana while contributing to the empirical
literature concerning Ghanaian community-managed water
supply services. The study revealed that 60.98% of the
beneficiaries perceived that the money they paid was suffi-
cient to replace the infrastructure. Averagely, to a very good
extent and with a perception index of 3.3, the beneficiaries
had a positive perception on revenue being able to cover
operations and maintenance, expansion and replacement
of the infrastructure. The review from the existing document
showed that between 15.8% and 16.2% of the system’s
total revenue was spent on operations and maintenance,
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indicating that the system’s revenue was sufficient to pay
for operations and maintenance as far as the system’s man-
agement was concerned. The review also showed that
although private connections generated 36% of the total
revenue, the management of the system was not able to
recover all monies from its private connection customers.
However, a distinct perspective that considers the use of en-
vironmentally friendly innovations to promote environmental
sustainability for water supply services without an effect on
the environment or beneficiaries or services is critical to
achieving financial sustainability.

Building on the aforementioned finding, the following
recommendations are made. Firstly, it is important to stress
the need to ensure that appropriate strategies are adapted
to retrieve the unpaid bills from the customers and not on an
ad-hoc basis where the monies are collected only when it is
needed. Secondly, it is recommended that the Water Man-
agement Team should invest in educating the public thor-
oughly on the need for them to always pay their bills. Thirdly,
the financial management aspect of the system needs to
be improved through sensitization and awareness creation.
Furthermore, management should consider consistent debt
recovery strategies, similar to the public standpipe pay-as-
you-fetch, for private users. Finally, pre-paid metering for

private/domestic users would be the appropriate alterna-
tive for management to stay committed and collect user
fees regularly while minimizing and, if possible, avoiding
debts in order to support in financing major operations and
maintenance works.
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