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Executive Summary

This policy brief describes water kiosks as a solution for providing safe drinking water to
underserved communities and examines their sustainability, focusing on a case study in
Rockhill, Monrovia, Liberia. Water kiosks demonstrate potential for significantly improving
health outcomes though delivering safe drinking water. However, this study reveals how the
underlying context contributes to critical challenges in the community-based management
model, including financial instability, poor technical maintenance, and seasonal water
shortages. By leveraging a working model combining the Business Model Canvas and a Context
Factor Framework, actionable recommendations to identify critical shortcomings and enhance
the operation and sustainability of water kiosks are proposed. The insights from this research,
synthesized with inputs from a stakeholder workshop, contribute to achieving Sustainable
Development Goal 6, emphasizing the need for tailored, context-driven approaches to ensure
long-term water access.




Introduction

Access to safe drinking water is a fundamental
human right, recognized by the UN General
Assembly in 2010, emphasizing its essential role in
realizing all other human rights (United Nations,
2016). Over 2 billion people worldwide remain
without it, a disparity that disproportionately affects
low-income communities in Sub-Saharan Africa,
including Liberia, which faces severe challenges in
meeting this right for its population, with 25%
lacking even basic access (JMP, 2023). Inadequate
access to safe water imposes a significant health
burden on the people affected, primarily through
diarrheal diseases, additionally exacerbating
poverty by hindering economic productivity and
school attendance (WHO, 2019).

One increasingly popular approach to achieve this
transition are water kiosks which can be
implemented in both urban and rural communities
(Cities Alliance, 2020). These facilities draw water
from a decentralized source and redistribute it to
consumers (Sima & Elimelech, 2013). Research
indicates that transitioning to safely managed water
sources, such as water kiosks, can reduce the risk of
diarrheal diseases by over 50% (Meierhofer et al.,
2019; WHO, 2019). However, the long-term
viability of water projects is frequently undermined
by the lack of crucial resources such as financial
management, adequate maintenance, and local
engagement (Carter et al., 1999). As many water
supply projects face operational breakdowns, the
need for sustainable approaches has never been
more urgent.

This policy brief is based on case study research
conducted in a Liberian community, exploring how
these general challenges manifest on the ground and
identifying corresponding solutions for sustainable
water kiosk management (Rieder, 2024). The
findings highlight the crucial role of local context in
shaping business models that can make water kiosks
financially viable while ensuring that they continue
to provide safe water at affordable prices. By
understanding the local dynamics including
available capacities, the biophysical environment,
and socio-economic conditions, policymakers and
stakeholders can make informed decisions to
improve the sustainability of water kiosks and
ensure their long-term success.

Approach

Research Methodology

In this study, three main methods were employed:
literature review, semi-structured interviews, and
participant observation (PO). Firstly, scientific and
gray literature was revied to examine existing
research on business models for water kiosks.
Secondly, semi-structured interviews  were
conducted with key stakeholders, including
community leadership and representatives of the
implementing NGO, to gather insights into the
business model and contextual factors shaping the
kiosk’s operations. Lastly, PO was used to capture
informal interactions and local dynamics within the
community and around the water kiosk.

Qualitative Case Study Approach

With these methods, the study adopts a qualitative
approach to gain an in-depth understanding of the
water kiosk project in the Liberian Rockhill
community. Unlike the more common quantitative
methods typically used to assess such projects (e.g.
Akelo & Nzengya, 2023; Falcone et al., 2023),
qualitative research allows for an exploration of the
underlying reasons and motivations driving the
stakeholders involved in the water kiosk's operation
(Mayring & Philipp, 2000). This approach offers a
detailed, context-sensitive investigation into the
specific challenges and needs of the project, rather
than generalizing findings across multiple cases
(ibid.). The qualitative understanding was pursued
by applying the following theoretical frameworks.

Business Model Canvas and Context Factors
Framework

The Business Model Canvas (BMC) developed by
Osterwalder and Pigneur (2010) is a tool for
analyzing the internal components of a business,
such as the value proposition, customer segments,
and key resources. The Context Factors Framework,
developed by Pérli (2023), examines influences,
including system conditions, action resources, and
external shocks that affect a project's sustainability.
By extending the Context Factors with the BMC as
shown in Figure 1, the study provides a holistic view
of the water kiosk. The BMC focuses on operational
elements, while the Context Factors capture the
environmental influences, offering insights into
how both internal and external factors impact the
kiosk's success.
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Figure 1:The proposed working model. Own illustration based on the Context Factors Framework adapted from Pdrli

(2023) and integrating the Business Model Canvas (2010).

Results

Literature Review

While it became evident that business models for
water kiosks have neither been analyzed nor
described in a standardized manner, five primary
models emerged from the literature. They are
compiled in Table 1. These models highlight
varying degrees of public and private involvement.
The case study kiosk was implemented with the
intention of an Owned by Beneficiary model by the
NGO. However, it was perceived as Non-Profit and
Franchising by key stakeholders due to unclear
communication and lacking formal arrangements
threatening its sustainability.

Key Findings from the Analysis of the Rockhill
Water Kiosk Project

The Rockhill Water Kiosk operates within a
complex and resource-limited environment. The
key contextual factors influencing its performance
were analyzed based on the working model depicted
in Figure 1 and the following significant barriers
and constraints negatively affecting the kiosk’s
sustainability and performance were identified.

System Conditions

o Biophysical Factors: Community residents
have to walk far to access sufficient safe water.
Surface and ground water sources are
contaminated and strong seasonal changes in
rainfall affect the water table drying up wells in
the community for extended periods.

e Governance: The governance framework for
the kiosk is composed of formal and informal
agreements. Even though a Memorandum of
Agreement outlines the operational roles,
insufficient enforcement of the governance
mechanisms leads to disputes among
stakeholders and inefficiencies in decision-
making.

Stakeholder Action Resources

e Personnel: It proved to be challenging to find
qualified and well-educated staff for the
operation of the kiosk. Young people are
motivated to be involved but need training.

o Infrastructure: The water infrastructure in the
community, consisting of open wells and a
pond, is unable to supply sufficient safe water to
the residents. While a nearby reservoir with a
deep well provides sufficient water year-round,
concerns about its water quality have been
voiced.




Information: Not all residents and stakeholders
are aware of the difference in safety between the
kiosk and alternative sources. Reliable data on
water source quality and availability is scarce.

Political Support: An initially involved local
official was not reelected leaving the kiosk

without formal government support on the local,
regional, or national level. This lack of political
endorsement deprives the kiosk of crucial
advocacy, resources, and a sense of legitimacy,
making it harder to secure community
ownership.

Table 1: Business Models in Literature and their Characteristics

Owned by
Beneficiary

Franchising

Public-
Private
Partnership

Private
Enterprise

Non-Profit

Description

Water Kiosk which is
managed by the
beneficiaries e.g.
community or health
clinic. Support by
NGO is either
ongoing or phased
out overtime.

Entrepreneurs or
beneficiaries are
supported financially
and/or technically by
social enterprise to
implement and
operate a kiosk as a
private business.

Government partners
with NGOs,
entrepreneurs, or
beneficiaries.
Operation handled by
utility or is passed on
to NGO, Beneficiary,
or Entrepreneur.

Entrepreneur or
company runs kiosk

as a private business.

Possibly under
government contract
or with involvement
of community
organizations.

NGO implements
kiosk and operates it
as socialor
economic business.
Local operators can
be employed.

Government and

Implementation NGO a.n.d/or Social Enterprise NGO, Entrepreneurs, Entrepreneur NGO
Beneficiary and/or Entrepreneur -
or Beneficiary
Government;
Ownership Beneficiary Entrepreneur Entrepreneur; Entrepreneur NGO
Beneficiary
_ Entrepreneur . .
Management Beneficiary (with Social Enterprise NGO; Entrfapreneur, Entrepreneur NGO
(and NGO) Beneficiary
support)
Business Model adequate training in technical maintenance and
financial management, affecting their ability to
e Value Proposition: The kiosk provides operate the kiosk effectively. Partnerships with

affordable, safe drinking water to a community
with limited access to clean water sources.
However, inconsistent water availability during
peak demand periods diminishes its value.

e Customer Segments and Relationships: The
primary users are Rockhill community
members, but varying levels of distinction
between treated and untreated water within the
community inhibit sales volumes. While efforts
to engage users exist, limited communication
and outreach weaken trust and sustained
participation.

e Revenue Streams and Cost Structure:
Revenue is primarily generated through water
sales, with prices set to ensure affordability.
However, revenue collection is untransparent,
and maintenance costs frequently exceed
income. The cost structure does not adequately
account for the replacement of crucial
equipment and infrastructure upgrades.

e Key Resources and Partnerships: Insufficient
water during the time of greatest need in dry
season is the largest challenge. In addition, the
staff, including the kiosk committee, lack

institutions besides the implementing NGO are
vital but insufficiently leveraged.

Challenges Impacting Sustainability

By analyzing these aspects and including learnings
from other water kiosk projects in Liberia four key
challenges impacting the sustainability of the case
study kiosk are identified.

Conflict and Stakeholder Alignment: Missing
agreements formalizing the collaboration
between the key stakeholders enable persistent
conflicts including disagreements over land use,
financial  transparency, and  operational
responsibilities significantly hindering progress.
The lack of a neutral mediator or accepted
authority exacerbates tensions.

Limited Technical and Financial Capacity:
The stakeholders operating the kiosk lack
technical as well as managerial expertise for
maintenance and planning. Low ad hoc pricing
combined with irregular sales prevent timely
repairs and upgrades.




e Environmental and Seasonal Challenges:
Seasonal water scarcity limits the kiosk’s ability
to meet demand consistently, forcing customers
to rely on alternative, less safe sources. This
prevents the kiosk from growing a trusting
customer base and retaining motivated
leadership and staff, as well as realizing its full
health benefits.

e Community Participation and Ownership:
Low community ownership, due to insufficient
engagement, undermines  the  kiosk’s
sustainability. Users perceive the project as
externally driven, weakening their sense of
responsibility for its upkeep.

These findings underscore the importance of
context-specific interventions and governance
models for the sustainability of water kiosks in
resource-constrained settings like Rockhill. While
the kiosk provides a valuable service, addressing its
challenges 1is critical for achieving long-term
success.

Workshop at the NWSHC

After the conclusion of the research, a return to
Liberia provided the opportunity to present the
findings at a stakeholder workshop with
representatives of civil society, academia, NGOs,
and key government entities, hosted by the National
Water, Sanitation, and Hygiene Commission of
Liberia (NWSHC). Various inputs were received
which largely confirmed the findings and some
adjustments to the policy recommendations were
suggested. The emphasis was made on “Community
Entry” which combines some of the initial
recommendations, as well as performing an
“Environmental and Social Impact Assessment”. It
was also mentioned that women and girls should be
included stronger in decision making, as they are the
main users of water systems. Lastly, the need for
stronger government involvement was made clear in
terms of setting standards for implementation,
providing land for projects, establishing
frameworks for oversight and compliance, as well
as ensuring affordability for all users. However, the
reason for excluding strong government
involvement from the initial recommendations was
the limited government resources and inadequate
policy enforcement which make meaningful
participation ~ rather unlikely, as systemic
governmental change tends to be a slow process.

Implications and Policy
Recommendations

Based on the findings from this study synthesized
with the inputs from the workshop at the NWSHC,
the following recommendations were compiled to
guide optimization and implementation of future
water kiosk projects in the Liberian context.

1. Implement a Context-Appropriate Business
Model

Conduct context assessment using the proposed
working model and community consultations to
determine the most suitable business model for the
water kiosk, such as “Franchising” or “Owned by
Beneficiary”, based on community needs and
resources. This should be done early in the planning
process and can guide the focus of the following
implementation.

2. Ensure Proper Community Entry

Involving the community from the start of the
project brings in key people and local leadership to
secure political support, helps to clearly define
ownership and responsibilities, identify the need for
training of staff, and raise community awareness
about the benefits of the water but also possible
challenges and how to address them. Formalizing
the responsibilities, ownership, and compliance
rules should be established through legally binding
documents. The inclusion of women and girls in
decision making as well as a control mechanism to
prevent misconduct on all levels are key. This
should be a major part of a project, and adequate
resources should be allocated to it.

3. Ensure a Reliable Water Supply

Prior to the implementation, a secure and consistent
water supply over time and especially in dry season
must be ensured. Hydrogeological as well as Impact
Assessments should be performed to identify a
suitable water source and the ideal technology also
considering anticipated impacts of climate change.

4. Conduct Life-Cycle Costing

Carrying out a Life-Cycle Cost Analysis to
accurately determine operational costs and setting a
financially viable water price 1s key for
sustainability. Being transparent about the cost of
production  supports the establishment of
willingness to pay for water which is commonly
expected to be free. If the determined cost of
operation is not affordable for the targeted
customers, alternative financing sources such as
raising taxes or donations must be considered.




5. Optimize Operation and Transparency

Ensuring proper operation including water quality
testing and preventive maintenance increases
reliability of the production and trust in the
community. Expanding service offers through
delivery, branded containers, and introducing an
automated payment system can speed up collection
time, enhance accessibility, further distinguish from
unsafe sources, and facilitate monitoring and
transparency

Conclusion

As this study shows, many of the challenges leading
to the breakdowns of the case study water kiosk
arose from inadequate implementation of the project
exacerbated by community dynamics. Scientific
literature and the insights from sector experts in
Liberia suggest that such challenges are widespread
among water kiosks and similar projects. To ensure
economic and operational sustainability, water
kiosks require tailored business models and
operational approaches integrating the local context
which can be identified through a holistic
assessment by using the proposed working model as
an addition to the common hydrogeological
surveys. By considering the recommendations
described in this policy brief before the
implementation of the project, water kiosks can
make a significant contribution towards delivering
safe drinking water to communities and achieving
Sustainable Development Goal 6.
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