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Abstract: Recent years have seen a growth in mobile applications and services 
in the water sector addressing some of the sector’s governance challenges. The 
sustainability rate is however low and there is a lack of research on the “real” 
benefits. Through an in-depth analysis of four cases (interviews and field visits), 
this article seeks to understand the common benefits and challenges for 
increased and sustainable use of mobile applications in the provision of water 
services. The results reveal that the benefits are improved service delivery, new 
and better data, strengthened consumer voice, and reduced costs. Common 
challenges include lack of incentives to use the system, user costs, user privacy, 
absence of basic infrastructure, lack of responsiveness, and limited marketing. It 
concludes that increased transparency is never an end in itself and that 
accountability requires willingness, capacity, and the mandate to act on part of 
the responsible institution. 
 
Introduction 
The rapid spread of mobile communication technologies in developing 
countries has led to a lot of excitement and hype in development circles. With 
mobile subscriptions in East Africa above 50% (World Bank 2013), mobile 
devices are one of the most widely available platforms for information 
dissemination and interactive communication in the region. A variety of mobile 
phone-based applications and services for low-income populations in areas like 
health, education, banking, and governance have been piloted and implemented 
in East Africa (Hellström 2010). 
 Despite a relatively slow start, the use of new technologies has also made its 
way to the water sector, changing the way water is governed (Schaub-Jones, et. 
al 2013). The water sector is facing a number of governance challenges where 
mobile services can make a difference, especially when it comes to increasing 
transparency, accountability and participation. Governance weaknesses within the 
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water sector1 have resulted in fragmented and ineffective institutions, a lack of 
clarity of roles and responsibilities, questionable resource allocation, unclear or 
non-existent regulatory frameworks, weak accountability of politicians, policy-
makers and implementing agencies, and outright corruption (United Nations 
2006). A lack of knowledge and awareness of rights and responsibilities among 
water users has further exacerbated the problem (Dubreuil & Hofwegen 2006). 
On the ground, the effects of poor governance can be seen in terms of 
inequitable access to water services, poor water quality, service unreliability and 
low functionality of water infrastructure among others. At the operational level, 
water managers are faced with incomplete data sets that make planning and 
decision making difficult (United Nations 2006). 
 Mobile applications can increase transparency through awareness raising 
campaigns on water issues among citizens, simplify billing and metering 
through mobile payment (Hope et. al 2011), and improve transparency on 
sector funds (e.g. www.akvo.org/). Mobile applications are also used to 
improve accountability and participation by facilitating data collection and 
monitoring the status of water sources (e.g. www.waterforpeople.org/) and 
strengthening consumer voice through online platforms (Odugbemi & Lee 
2010). See Hellström and Jacobson (2013) for a more thorough categorisation. 
 Despite the growing view that mobile technologies can play a role in 
improving water supply services, unforeseen implementation and scaling up 
challenges have turned many projects into short lived and forgotten pilots. In 
fact, many ICT4D initiatives do not survive beyond the pilot phase - or even 
outside the venue of hackathons for that matter. Heeks argued already in 2002 
that there generally is a high rate of ICT4D failure (Heeks 2002). When seeking 
to understand why, he argues that there exists a design-actuality gap; a 
mismatch between design assumptions and local realities (Heeks 2002). 
Similarly, Unwin argues that most e-gov projects fail “due to the human factor, 
not as a result of problems with the technology” (Unwin, p.296). According to 
Unwin, some common e-governance project risk factors are; lack of 
institutional capacity (including human resource), lack of commitment, failure 
to access funding, and unclear responsibilities (ibid). M4D research in the 
governance field has identified a set of social, financial, technical and 
organisational challenges that effect project sustainability (see Hellström 2011, 
Ojo et. al 2013). A white paper by iHub Research (Moraa et. al 2012) indicates 
that 9 out of the 20 water applications identified in Kenya have not scaled. 
                                                
1 Water governance defined as  “the range of political, social, economic and administrative systems 
that are in place to develop and manage water resources and the delivery of water services, at 
different levels of society” (Rogers and Hall 2003, p.7). 
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From a developer’s perspective, they list the key reasons for failure to scale as 
(ibid, p.4): 

1. Lack of capacity and absence of sound sustainability models 
2. Limited funding opportunities 
3. Lack of organisational support 
4. Difficulties to initiate partnership with key stakeholders (operators, civil 

society organisations, government institutions etc.) 
5. Lack of government buy-in 
6. ‘Funding syndrome’ (i.e. attract new funding to a new project idea is 

easier than sustaining what is already there). 
 
 Although mobile applications and services are believed to increase 
transparency, accountability and participation in the water sector, the evidence 
base to support this is limited (e.g. anecdotal white papers and reports like 
World Bank 2012, Finlay & Adera 2012, Ross & Luu 2012), and little is known 
about what causes this “pilot-then-die” syndrome seen in the sector. Due to the 
technology’s novelty, the poor sustainability rate, combined with organisations’ 
reluctance to openly share their failures, there is a paucity of academic literature 
on the “real” benefits of mobile applications in the water sector, beyond the 
hype and the hopes, particularly when it comes to its effect on governance the 
subject (Kleine 2010, Sasaki et. al 2010). 
 

Research design 
This paper builds on the assessment of on-going mobile-enabled water 
governance projects in East Africa found in Hellström and Jacobson 2013, and 
looks deeper into four of these projects in order to understand the common 
benefits and challenges for increased and sustainable use of mobile applications 
in the provision of water services. 
 The findings presented are based on face-to-face semi-structured interviews 
with project staff and users during field visits in East Africa in December 2012. 
The interviews were followed up in late 2013 and early 2014 via mail for project 
updates and respondent validation. The interviews were transcribed and a 
coding terminology was developed to analyse and sort the content under 
categorical themes. Benefits of using mobile applications in the provision of 
water services were analysed through three main concepts: transparency, 
accountability and participation. The challenges on the other hand were 
categorised under social, financial, technical and organisational challenges 
respectively. 
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Study limitations 
As stated previously, the use of ICT and mobile phones particular in the water 
sector is a relatively new phenomenon. Because of this, many projects are still 
in an early stage of implementation and therefore difficult to evaluate or 
measure impact. End-users are few and hard to identify. This is also true for the 
cases selected for this study. 
 
Selection of cases 
By assessing on-going projects in East Africa, four cases were singled out based 
on the following criteria: they had to be active, should have survived the first 
pilot phase, and constitute a mix of rural and urban projects. 
 The selected cases are located in Kenya and Uganda respectively (countries 
which both have emerged as a testing ground for many ICT4D initiatives), and 
try to improve transparency, accountability and participation in various ways: 
while the two rural cases focusing on mapping/monitoring of water points have 
a clear accountability angle, the two urban cases targeting households 
connected to the main water system and informal water vendors respectively try 
to improve transparency and participation in water service delivery. 
 
Description of cases 
Field Leve l  Operat ions Watch (FLOW) 
Water For People (WfP) began developing Field Level Operations Watch 
(FLOW) in 2010 to improve its monitoring efforts. In 2012, WfP partnered 
with Akvo Foundation to further develop FLOW to a robust, open source data 
collection tool that allow users to create surveys that can include text, photos, 
video and GPS coordinates. Data on the location and functionality of water 
points as well as data on access levels of water and sanitation at household and 
public institution level is collected by using Android phones. It can be used off 
network but when connected it automatically transmits the data to a central 
database and upload it on Google Earth. Different colours are used to show the 
status of the water points on the map.  The map is primarily meant to respond 
to the needs of the donors who in this way can see the results of their 
contributions. District Local Governments can also use the data to plan for 
future investments, and assess service and sustainability levels. The data is 
compatible with the Uganda Ministry of Water and Environment’s central 
database where it is used for advocacy and planning within the district. WfP 
uses its own enumerators for data collection but informs the district local 
government of their monitoring activities. Before the mobile intervention 
monitoring was done using paper based questionnaires. 
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Mobiles  4 Water (M4W) 
M4W is a joint project implemented by three international organisations, 
WaterAid, SNV, IRC in collaboration with Makerere University in Uganda with 
the objective to improve functionality of rural water points using mobile phone 
technology. The project has two main components; 1) baseline data collection 
and, 2) problem reporting. For the first component, the District Water Officer 
engages Hand Pump Mechanics (HPM) to collect baseline data on water points 
using simple Java enabled mobile phones. Data is collected on the location, 
current status repairs, and service history of water points. The information 
created by the system is later used by the District Water Officer to update the 
district and central database. Before the M4W project, the District Water Office 
did monitoring manually, which was very time consuming.  
 The second component allows water users to report problems with their 
water points by sending a SMS to a short code. The SMS is sent to the district 
and to the Ministry of Water and Environment after which a notification is sent 
to the HPM responsible for the specific water point. After the notification, the 
HPM has 48hr to do an assessment of the problem using a form in the phone. 
While the district handles major repairs, minor repairs are done by the HPM 
and paid by the community. When the water point is repaired, a final form is 
sent to the district and ministry and a verification form in paper format is filled 
out and signed off by the water user committee. Prior to the project, users had 
to write a letter explaining the problem to the Village LC1 Official, also a very 
time consuming and complicated procedure. 
 
MajiVoice  
MajiVoice is a platform for two-way communication between citizens and 
water service providers in Kenya. The initiative is implemented by the regulator 
Water Services Regulatory Board (WASREB) and supported by the World 
Bank. Through MajiVoice, citizens can submit water related complaints in a 
confidential way using either their mobile phone or an online platform in 
addition to traditional communication channels such as calls and visits. Once a 
complaint has been submitted, it is forwarded to the responsible water service 
provider for follow up action. At the same time, a unique reference number is 
sent automatically to the customer via SMS that can be used to check the status 
of their complaint by dialling a short code. The service provider also updates 
the customer on the status of the complaint using SMS. If an issue is not 
resolved within a set period, it is automatically escalated to a senior official for 
action, and finally, if still not resolved, to the attention of the relevant  water 
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service board and regulatory agency. In addition to submit complaints, citizens 
can also use the system to access and pay their e-bills using mobile money. 
 For the service providers, MajiVoice has an in-built monitoring mechanism 
that tracks how complaints are being resolved, the time taken and performance 
of persons responsible  for resolving complaints. Each complaint is assigned to 
a responsible Customer Care Agent, who is bound by a Customer Service 
Charter and can be viewed by other staff and managers to ensure 
responsiveness. The system also allows service providers to broadcast 
information to its customers by SMS such as service interruptions. 
 
M-Maji  
M-Maji is a mobile application that enables residents in Kibera, a large slum in 
Nairobi to access information on water from vendors. The application, 
developed by Stanford University is implemented by Umande Trust, a Kenyan 
organisation and responds to a number of water related problems identified by 
the residents such as the long distance to buy water, lack of information of the 
nearest water point, high water prices, water shortages and poor water quality. 
 The application allows registered water vendors to market themselves by 
submitting their availability of water and daily rates via SMS (in the beginning 
via USSD but it proved to be too costly). The water buyer can then enter 
her/his location, again via SMS after which a list of the nearest vendors and 
their prices is generated. In addition, the buyer can also choose to receive a free 
SMS with information on the vendor, directions and contact number. During 
the first six months in operation, 7000 requests had been received. On a daily 
basis, roughly 30 water vendors (out of 158) advertise and there are 50-100 
quarries from users (more if there is a severe water shortage). To minimize 
misuse, the system also allows buyers to rank the vendors in terms of water 
quality and service levels. 
 

Findings  
Data from the four projects reveal some common benefits and challenges of 
using mobile applications to improve water governance. Benefits are 
categorised under the main concepts: transparency, accountability and 
participation, while challenges are categorised as either social, financial, 
technical and organisational. 
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Benefits 
What are the common benefits for increased and sustainable use of ICT in the 
provision of water services? 
 
Transparency 
New and better data: Mobile tools enable the generation of quick, accurate and 
standardised data in a user friendly way. As in the case of FLOW and M4W, the 
ability to update data in real time and to geotag water infrastructure offers new 
possibilities for sector monitoring and to capture trends over time. Geo 
referenced data minimises the risks of forged monitoring and ‘double counting’ 
of water sources. By uploading the data into online maps, accountability is also 
improved towards donors who can see each other’s contributions. The data 
transmitted through the M-Maji system, although not aggregated at a higher 
level, still benefits the individual water consumer. However, the participatory 
design requires that data from water vendors are up to date and correct. 
 
Accountabi l i ty  
Improved service delivery: In the case of M4W, the project has meant better time 
management, increased efficiency of service delivery and reduced transport 
cost. ‘We used to move anyhow just to reach and nothing was wrong’ (HPM in Western 
Uganda). The mobile intervention has also greatly reduced the time taken from 
reporting a faulty water source to have it repaired. A process that before could 
take months, now takes days or even hours. Timely resolution of complaints is 
also a key feature of Maji Voice, another feature is that it provide opportunities 
to facilitate billing and payment of water services. Increased efficiency, effective 
complaint systems, and transparent billing systems all improve service delivery. 
 Reduced costs: The efficiencies gained through the use of mobile applications 
for efficient billing systems and effective data entry cuts costs and saves scarce 
sector funds for more productive use. 
 Improved monitoring: Increased accountability reduces the risks of wasteful 
utilisation of resources. FLOW for example allows WfP to collect the 
information needed to see a more complete picture of the water conditions. In 
the case of M4W, the transparent way baseline data is collected has increased 
accountability between the different layers of government. According to a 
District Water Officer in Western Uganda; ‘I can be accountable to the district local 
council since I can share data which justifies the choices I make’. Accountability has also 
increased in the sense that Water User Committees are now monitoring and 
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verifying the work by HPM. Or in the words of a HPM in Western Uganda; 
‘You can’t cheat the community anymore’. 
 
Part i c ipat ion 
Strengthened consumer voice: Projects like Maji Voice are leveling the playing field 
between water consumers and providers by enabling access to information on 
rights and responsibilities. Also M-Maji, through their rating system, 
strengthens the role of the consumer. Other projects like M4W empower water 
consumers by engaging in activities that previously were the responsibility of 
the government alone such as monitoring and direct engagement with HPM. 
Using survey tools, WfP speak with community members, find out if water 
service is reliable, whether someone can fix problems, and better understand 
ongoing issues. 
 
Challenges 
Many of the general challenges identified in the conceptual framework also 
apply to water governance projects. However, what are the common challenges 
for increased and sustainable use of mobile applications in the provision of 
water services? 
 
Socia l  
Lack of incentives to use the system: Needless to say, ICT projects must have clear 
user incentives but often end users do not have access to the full picture and 
tend to be passive receivers of information. In the case of FLOW, incentives 
for community members to respond to lengthy questionnaires aimed at baseline 
collection for monitoring purposes are not that obvious. Although the data they 
provide is used for planning activities that will ultimately benefit the users, the 
information only goes in one direction and there is no direct feedback. In M4W 
on the other hand, the HPMs have clear incentives for participating in the 
project; assisting with baseline monitoring can lead to business opportunities 
and has also resulted in increased trust and recognition at village and sub-
county level. Being identified as part of the project and the newly formed 
association of HPMs, the HPMs role is now more formalised and they have 
more authority to help the community. Last but not least, access to mobile 
phones also means access to internet and social media such as Facebook. The 
project also has incentives for the water user since reporting problems to the 
HPM leads to faster response time. M4W has empowered the community in the 
sense that they are now the ones in charge of hiring, monitoring and paying the 
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mechanics. The incentive to use the M-Maji system is even more pronounced 
for both actors: the water vendors increase their business and the users save 
time and money in the search for water. 
 User privacy: New possibilities to capture data linked to a specific 
individual/household (such as customer number, address, GPS coordinates) 
could raise privacy concerns for water users, particularly related to complaints 
to service providers. However, given the relatively insensitive nature of water 
related data, this risk is probably lower than for example data on political 
affiliation, corruption or human right abuses. 
 
Financia l  
High initial investments: more advanced software and applications require 
“smarter” and more expensive phones which can make scaling up and 
harmonisation with government led other initiatives difficult. In the case of 
FLOW the software can not be downloaded freely and must be purchased by 
the developer Akvo and it relies on expensive GPS enabled phones (and not 
cheaper options such as SMS-function). 
 User costs: Although communication costs have gone down, total cost of 
mobile phone ownership, i.e. cost of device, airtime (for data, voice and SMS), 
charging, etc. present barriers for participation. In M4W the cost of an SMS to 
report a problem with a water point (200 Uganda shilling) is a potential barrier 
to the use of the system. This has resulted in people making phone calls to 
report their problem, which is cheaper but means that the data is not entered 
into the system. 
 
Technical  
Data collection format: The type of data that can be entered into digital forms is 
limited and cannot always be adapted to the local context. Valuable knowledge 
that is hard to structure into a form is lost. 
 Absence of basic infrastructure: Electricity, network coverage, technical know 
how and support are often absent. This is mainly a rural challenge as illustrated 
by a HPM in the M4W case. On top of buying phone credit to make phone 
calls, send SMS and access internet, additional costs for charging the phone’s 
battery are generated since few HPM have access to electricity in their homes. 
Instead the HMP has to travel to special charging kiosks which costs 500UGX 
for charging the battery, another 2000UGX for transport, and wait for three 
hours for the battery to be fully charged (this to make sure that the battery is 
not stolen or replaced by a counterfeit battery). When the mobile phone need 
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repair they had to travel even further. FLOW, using high-end Android phones 
to collect data, also had problems when being used far away from the national 
electricity grid. Their solution was simply to carry a number of extra batteries 
with. 
 
Organisat ional  
Lack of responsiveness: If accountable institutions lack capacity to respond to and 
act on the information generated through the project the information will be of 
no use. The simple system M-Maji showed poor capacity to act on complaints 
from the water buyers. Data from FLOW was not utilized on a district level 
since they lacked a management information system. 
 Lack of marketing: Many ICT projects depend on participation from the 
“crowd” or users to succeed. Yet, many of the available services never reach 
out to the intended target group due to non-existing meta data, poor marketing 
and awareness raising. This was mentioned by all four cases, that insufficient 
marketing of the application was challenging. 
 

Discussion and conclusions 
Since the use of mobile applications to improve water governance is a relatively 
new phenomenon it is yet early to assess its impact. However, what seems to be 
clear is that mobile applications and services can increase transparency and 
accountability, as well as remove obstacles to citizen participation. To achieve 
these positive outcomes, a number of challenges need to be overcome. Many 
water governance projects assume that main problem in the water sector lies in 
the lack of information and transparency. Although important, other pressing 
resources are usually lacking too (i.e. financial resources, human and technical 
capacity, spare parts etc.). Access to information and increased transparency is 
thus never an end in itself unless the information it yields is acted on. 
 This leads us to the notion of accountability. At the same time as mobile 
applications present opportunities for exerting accountability by providing 
better data, this rests on the assumption that there is someone at the receiving 
end of the information chain that perceives her/himself to be accountable. For 
example, citizen reporting systems where water users feed a platform with 
information on faulty water points are and will be perceived as a waste of time 
unless the complaint is acted upon in a timely and transparent manner. To 
assure such responsiveness, it is therefore crucial that the responsible institution 
has the willingness, capacity, and most importantly, the mandate to act on the 
information and/or on identified needs and wants of the citizens. Since public 
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water services are a long-term commitment, for which accountability ultimately 
rests with government, M4D-projects that aim to increase accountability need 
to be institutionalised in, and aligned with government structures - and not 
compete with or undermine them. 
 Many technology projects assume participation by a critical mass of users. 
This study shows that although it is clear that mobile technology present new 
ways for water users to participate in the management and provision of water 
services, for this to happen users need to be made aware of these opportunities. 
Marketing and awareness campaigns are therefore highly needed and lacking at 
the moment. Women are traditionally responsible for collecting water, and 
therefore the first to identify a water problem (malfunctional pumps, worsen 
quality of water etc.). At the same time, women have less access to mobile 
technology. For ICT projects to be successful and participatory, this is an issue 
that needs to be addressed. For users to trust the system, issues around privacy 
and security must be addressed. Other prerequisites for participation relate to 
access. For example, any mobile phone application assumes that the intended 
users have access to functioning handset and electricity, and that the 
data/traffic is paid for. However, these conditions are often outside the control 
of the project. Further, to sustain participation, clear incentives need to put in 
place. Users must see a direct benefit from spending their time and resources 
and not just be passive feeders or receivers of data. To close the so-called 
feedback loop and to keep users engaged, interaction is vital. Project owners 
need to verify and provide feedback to users about their contributions and act 
on it to avoid user fatigue. 
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