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ABSTRACT ARTICLE HISTORY

The “One Village One Dam (1V1D)” is a rainwater harvesting technology Received 23 November 2022
initiated by the Government of Ghana in 2017 to make water available =~ Accepted 11 May 2024

all year round for animal watering, irrigation and domestic use in

dryland areas in northern Ghana. However, scepticism about the Aari 8 )

X . . X griculture; food and income

potential of the 1V1D to stave off water stress and its associated impact security; One Village One
on local livelihood activities is still prevalent in the country. This case Dam (1V1D); water
study of Savelugu Municipality investigated the impact of the 1V1D on commercialisation; water
local livelihood activities and the work-life balance of women. Using stress; Ghana
qualitative data collection methods, 12 focus group discussions and
seven key informant interviews were conducted in six communities in
the municipality. The results showed that after >5 years of
implementation, not much has been achieved for the intended
purposes of the project, namely water for animal watering, irrigation
and household consumption. Non-performance of the dams was
attributed to engineering flaws like poor design and small size which
often resulted in early dry out of the dams in the dry season. However,
emerging activities like water commercialisation have provided a source
of sustenance to water vendors. The services of the vendors save
women time to fulfil the demands of work, family and personal life.
Overall, the persistence of water stress in the study communities and
activities of Fulani herdsmen, who allowed their cattle to pollute the
dams’ water, necessitates the government to address the design flaws
through retrofitting the existing dams and mainstreaming future 1V1D
projects to effectively tackle water stress in Ghana's dryland areas.

KEYWORDS

Key Policy Highlights

« Emerging commercialisation of the dams’ water has created a source of economic sustenance for
water vendors.

o The implementation of the 1V1D programme suffers engineering flaws resulting in early dry-out
of the dams.

¢ Overall, the 1V1D project has minimal impact on local livelihoods and the work-life balance of
women.
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1. Introduction

Climate change continues to disrupt weather patterns, leading to extreme weather events such as
floods and droughts, unpredictable water availability and exacerbation of water stress (Hussain
et al. 2020). Water stress refers to the ability, or lack thereof, to meet human and ecological
demands for water (Orr and Pegram 2014). It is also defined as a situation where the demand for
potable water exceeds its supply leading to water scarcity problems (Felter and Robinson 2021).
Water stress has become a major global issue especially in arid and semi-arid regions because of
the sensitivity of these areas to climate change and variability (Rafiei-Sardooi et al. 2022). Seasonal
and chronic water scarcity is a key challenge to Africa’s development efforts and the attainment of
many of the sustainable development goals (SDGs) by 2030 (Di Baldassarre et al. 2019), especially
SDGs 1, No poverty; 2, zero hunger, 5, gender equality and 6, clean water and sanitation (United
Nations 2015). Rural livelihood activities in sub-Saharan Africa like agriculture are highly dependent
on rainfall, making them vulnerable to climate change. Water stress has been linked to factors such
as the lack of water management infrastructure for storage and distribution and climate change and
variability (FAO 2016).

To stave off water stress and address climate change’s impact on water availability during
extreme dry seasons, strategies, such as increasing water storage and water use efficiency, have
been advanced. In recent years, there has been a drive towards promoting water use efficient irriga-
tion systems, planting crops which are well adapted to the local climate, wastewater recycling and
reuse and promoting climate-smart agriculture (innovations in areas such as artificial intelligence
and genome editing) to address water stress, especially in the dryland regions (DeNicola et al.
2018; Sukhwani et al. 2020). There is also a growing interest in promoting rainwater harvesting
(RWH). It involves the collection and storage of rainwater as well as other related activities aimed
at conserving and using water efficiently (Helmreich and Horn 2009). The idea of RWH has been
around for millennia, not only for agriculture but also for household water supply. It is a well-
known solution to flood and drought risk mitigation with different levels of advanced technology
associated with it. RWH can be classified into two broad categories: land-based and roof-based (Ala-
denola and Adeboye 2010). Land-based RWH entails collecting runoff from land surfaces into furrow
dikes, ponds, tanks and reservoirs. Roof-based RWH occurs when rainwater runoff is collected from
roof surfaces for storage and use (Dos Santos and de Farias 2017). RWH ensures the availability of
rainwater to augment rural and urban water supply. The technology can be an effective supplemen-
tary water source to surface and groundwater (Che-Ani et al. 2009; Sojka, Younos, and Crawford
2016). It can help alleviate water stress in dryland areas (Owusu and Kofi Teye 2015) and enhance
household food security in dryland areas by promoting all-year-round agriculture (Muriu-Ng'ang’a
et al. 2017; Mwenge Kahinda and Taigbenu 2011). Many African governments, including that of
Ghana, are concerned and eager to take collective action to address climate change-induced
water stress. For instance, in northern Ghana, water-deficit stress is a major livelihood and develop-
ment challenge to households due to its location in the Savannah agro-ecological zone where rain-
fall is uni-modal with high excesses of evapotranspiration over rainfall (Agodzo, Bessah, and
Nyatuame 2023; Incoom, Adjei, and Odai 2020). In recent years, household water-deficit stress has
worsened due to changing rainfall patterns linked to climate change. To address the water scarcity
situation, the Government of Ghana initiated a flagship project known as “One Village One Dam”
(1V1D) in the Northern Savannah agro-ecological zone. The project is a land-based RWH system
and entailed constructing multi-purpose small dams across the five regions in northern Ghana.
The dams are intended to harvest rainwater to make water available all-year-round for animal water-
ing, irrigation and household consumption (Ministry of Monitoring and Evaluation 2019). The 1V1D
project is part of the Government’s initiatives under the Infrastructure for Poverty Eradication
Program that aimed at improving agriculture, eradicating poverty and inequalities and improving
livelihoods in rural communities in Ghana. A total of 560 small dams are to be constructed across
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the beneficiary regions. Out of the target, 426 of the dams have been fully completed (Agyeman and
Bruce 2021). The rest of the dams are expected to be completed in the next three years (Awadzi
2023). However, amidst these interventions, water stress continues to be a challenge in the northern
regions of Ghana, especially during the dry seasons (Handayani et al. 2019). This has led to growing
public concerns in the country over the potential of the project to stave off water stress and improve
livelihood activities in the beneficiary regions. There is inadequate research attention on the local
impact of the project to provide an empirical basis for reviewing and restructuring the project to
achieve its intended objectives.

In the traditional setting in rural Ghana, water availability for household consumption remains the
duty of women due to strict gender roles which put an additional burden on women compared to their
male counterparts in periods of water stress (Kayser et al. 2019; UNESCO World Water Assessment Pro-
gramme 2019). According to Arku and Arku (2010), women are more prone to the effects of drought or
lack of water than men owing to women'’s reproductive and productive workload. While inadequate
water supply in northern Ghana remains a key developmental challenge, its implication on the
work-life balance of women has been less investigated. Here, work-life balance is defined to involve
two dimensions: the amount of time one spends at work life versus non-work life, and minimal
conflict between social roles in work and non-work life (Sirgy and Lee 2018). The focus on work-life
balance is because it has remained under-studied. However, the current challenges facing humanity
such as increased competition and changing times, especially changes in hours of business, organisa-
tions, families and labour markets (Fleetwood 2007) make it imperative for a thorough consideration.
Also, the recent attempts by governments, including that of Ghana, feminist groups and organisations
to encourage women to work (Ghana Today 2022; Kwaku Ohemeng and Adusah-Karikari 2015; Ministry
of Gender Children and Social Protection 2015) make it necessary to understand how the 1V1D project
is helping to improve the balance or otherwise between work and family/private lives of women. The
Savelugu Municipality located in the northern part of the Northern Region of Ghana is one of the ben-
eficiaries of the 1V1D programme. Even though the municipality experiences water scarcity alongside
other parts of northern Ghana, the communities in the municipality are highly engaged in rain-fed agri-
culture, particularly lowland rice production (Jaharatu 2021). Also, many of the communities in the
municipality have been battling for water of all kinds during the dry season (Seidu et al. 2021). Thus,
the study area was selected to examine the state of the 1V1D project. The objectives were to investigate
the extent to which the implementation of the project has ameliorated water stress and its impact on
local livelihoods and the work-life balance of women in the beneficiary communities.

2. A conceptual framework for livelihood enhancement, work-life balance and
rainwater harvesting

The study adopted an integrated framework approach by drawing on theories/frameworks on liveli-
hood enhancement and work-life balance. For livelihood enhancement, the study adopted the sus-
tainable livelihood framework because it offers a holistic way to understand the main factors
affecting people’s livelihoods, namely, vulnerability and the linkages between them. It examined
livelihood in terms of vulnerability, assets, transformation, strategies and outcome (DfID 1999;
Scoone 1998). Vulnerability involves shocks, i.e. in this study seasonal water stress. The asset com-
prises the following capitals: human (human resources that are determined by people’s qualities),
social (human resources determined by the relationships people have with others), natural
(natural resources used by people), physical (resources created by people) and financial (finance
available to people). Transformation involves private and government structures, such as policies
and programmes, for example in this study, RWH facilities. Strategies include activities for preventing
or minimising vulnerability to improve people’s livelihoods. From a people-centred perspective,
analysis of livelihoods requires understanding people’s assets, objectives and the strategies
adopted to achieve those objectives (FAO 2006). The framework is useful in this study for exploring
the linkages between RWH and local livelihood activities.
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Rainwater Harvesting Technology
("One Village One Dam Project")

Domestic use Improved livelihood due to: Enhanced work-life balance due to:

Irrigation farming Reduced water scarcity/stress >

Animal watering

Water security « Reduced stress level
Income security . Family/child care
Food security « Respect for working hours

Resilience to climate Reduced absenteism
change Human productivity

Water Availability and Accessibility

Figure 1. Integrated framework for the impact of rainwater harvesting technology on livelihoods and work-life balance.

The last decades have witnessed increasing research interest in work-life balance. Different the-
ories, such as the segmentation theory and border theories, have been proposed to explain the
relationship between work and life activities. The segmentation theory (Young and Kleiner 1992)
explains the relationship between work and home as segmented domains, that are independent
of each other, while the border theory (Clark 2000) views individual work and family domains as
different domains separated by physical, temporal or psychological borders. A key drawback of
the theories is that work and family life are considered as separate compartments which means tran-
sition or integration can be difficult depending on the kind of permeability existing between the
domains (Rincy and Panchanatham 2014).

This study adopted the human capital theory to explain how the development of water resource
projects, such as RWH facilities impacts the work-life balance. The theory opines that people can
make informed decisions by prioritising their time and making choices about how to spend
resources (Shaffer et al. 2001). It posits that time and energy are finite exhaustible commodities;
therefore, once spent they are not available for other tasks. Thus, the theory provides insights
into understanding how the interaction of family- and work-based inputs drive work-life balance.
Struggles to maintain a balance between the two can trigger inter-role conflict when one domain
interferes with the other one. According to Greenhaus and Beutell (1985), there is often a struggle
between work and family in terms of resource allocation, i.e. time and energy. Here, it is argued that
water stress can heighten inter-role conflict between work and family domains of working women.
Therefore, intervention programmes such as the 1V1D project aimed at improving households’ avail-
ability and accessibility to water can save women time and energy. The positive outcomes from both
domains, in the context of this study, time and energy saved by women provide rewards like positive
impact on how one feels and acts in the other domain (Rincy and Panchanatham 2014) and associ-
ated livelihood opportunities for sustenance. The integrated framework (Figure 1) was also used to
explore the extent to which RWH can enhance or otherwise the synergies between livelihood activi-
ties and work-life balance.

3. Methodology
3.1. Study area

The study was conducted in the Savelugu Municipality in the Northern Region of Ghana located at 9°
37/26.4"N 0°49'40.8"W, (Figure 2). It covers an area of 1550 km?. The municipality has a population of
122,888 people (Ghana Statistical Service 2021). The main economic activity in the municipality is
agriculture. The Savelugu Municipality is in the interior Guinea Savannah woodland agroecological
zone which coincides with the Aw climate under the Koppen’s classification of climates (Owusu
2018). Like other areas in northern Ghana, the average annual rainfall is about 1000 mm and is
restricted to the summer months. The single rainfall which peaks in October is followed by a
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Figure 2. A map of the Savelugu Municipality showing the study sites.

prolonged dry season when the Tropical continental airmass dominates the interior of the West
African sub-region. The associated dry, cold and dusty winds from the Sahara Desert known as
the “harmattan” are characterised by no rainfall and low humidity that results in high evapotranspira-
tion. Many open water sources like ponds, streams and even rivers dry up during the Boreal winter,
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which creates water stress for both domestic and agricultural water needs. The uni-modal rainy
season coupled with a lack of irrigation supports one cropping season under rain-fed agriculture
which is widely practised in the municipality. The lack of water for all-year-round cultivation is a
major hindrance hampering agricultural development, household income and food security. It is,
therefore, a welcome relief for the municipality to be able to store rainwater under the 1V1D
project for animal watering, domestic water uses and dry season agriculture as intended under
the initiative.

3.2. Data collection and analysis

The study used an exploratory qualitative design to explore the experiences of the research partici-
pants and to address the conceptual question of whether the implementation of RWH technologies
like the 1V1D project can improve livelihoods and work-life balance, especially of women who are
culturally responsible for providing the water needs of their households in many Ghanaian settings,
including the study communities. The data collection for this study involved sequentially designed
steps to ease fieldwork protocols and to ensure that high-quality data were gathered. First, a prelimi-
nary interaction was held with key informants before the fieldwork to help map out the study com-
munities and the sites of the dams. The key informant interaction revealed that the Savelugu
Municipality is delineated into four geographical zones, namely, Savelugu, Moglaa, Pong-Tamale
and Diare. Most of the communities in the different zones had communal and/or private-owned
dams (dugouts for water storage) before the implementation of the 1V1D project. At the time of
the fieldwork, the project had been implemented in Savelugu and Diare zones, while Pong-
Tamale and Moglaa were yet to benefit. Based on the preliminary information gathered, Savelugu
and Diare zones were selected for the study. The study communities were Savelugu New Town, Tote-
nyili and Zaachitansi in the Savelugu zone and Dinga, Gbanga and Tigla in the Diare zone.

The next step after mapping out the study communities was the actual fieldwork, which took
place in December 2021 just after the onset of the harmattan season. The dry season was a suitable
period to allow the study participants to remember and share their current experiences and obser-
vations on the dams. Also, the timing of the fieldwork offered the researchers an opportunity to
observe the state, performance and possible sustainability of the dams. Because the objectives of
the study were to understand the implementation status of the 1V1D and investigate its impact
on the livelihoods of the local people and the work-life balance of women, the participants included
household heads of both genders engaged in different economic activities. Involving women with
diverse livelihood activities was useful to obtain a holistic picture of the impact of the 1V1D project.

Data collection involved the use of focus group discussions (FGDs), key informant interviews (Klls),
informal conversations and field observations. A separate FGD was conducted with a male group and
a female group in each of the study communities. There was an average of 11 people in each group.
The average age of the participants was 45 years. To select the focus group participants, assistance
was sought from local contact persons identified in the communities. The participants were then
selected using a convenience sampling technique based on the willingness of the individual to par-
ticipate in the discussion. The FGDs and KllIs revolved around the following themes: livelihood activi-
ties, source of water and water scarcity/stress, water supply and the role of gender, effect of water
scarcity/stress on the livelihoods and work-life balance of women. Questions were also asked on the
impacts the 1V1D project implementation has had on livelihood activities and the work-life balance
of women in the communities (See details of the interview guide in the Appendix). Although the
study examined the perspectives of both men and women, regarding work-life balance, we primarily
focused on women, because a previous study in northern Ghana by Jeil, Abass, and Ganle (2020) and
the preliminary interactions revealed that women disproportionately are responsible for fetching
water for domestic use. A total of 12 FGDs (six male and six female groups, Table 1) and seven
Klls (Table 2) were conducted in the study communities. Interviews were conducted in the local
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Table 1. Demographic characteristics of the study communities and an overview of the focus group discussions conducted.

Approx. population of the Number of Main livelihood activities of

Community community* Group§ participants§ participants

Savelugu New-Town 10,000 MG1? 1 Farming, trading, teaching, and
FG1° 10 nursing.

Tigla 250 MG2 12 Farming, trading, and teaching
FG2 12

Gbanga 500 MG3 15 Farming, trading, and teaching
FG3 10

Zaachitansi 1000 MG4 1 Farming and trading
FG4 9

Totenyili 230 MG5 13 Farming and trading
FG5 13

Dinga 1000 MG6 13 Farming and trading
FG6 14

*MG (Male Group), and bFG (Female Group).

* Population data were based on information provided by key informants in the communities because of challenges in accessing
official population data for the communities.

§ Data reported in Owusu and Obour (2023).

Table 2. Overview of key informant interviews conducted.

Level Occupation Category

Institutional level

Municipal Assembly Municipal Planning Officer K1
Municipal Budget Officer K12

Municipal Agriculture Directorate Agriculture Extension Officer KI3

Community level

Savelugu New-Town Assembly Member K14

Adayili Assembly Member KI5

Zaachitansi Assembly Member Kle

Totenyili Assembly Member K17

Note: Kl indicates Key Informant.
Source: Data reported in Owusu and Obour (2023).

dialect (Dagbani) with the assistance of local field assistants. Written notes and audio recordings
were taken during the discussions. The recording was done using a digital recorder.

3.3. Data processing and analysis

The study adopted content analysis of the views of the participants in the Kll and FGD. First, the
recorded interviews were listened to and transcribed into English. Guided by the study objectives,
the varied views expressed by the participants were synthesised. Concepts and themes were
extracted from the transcriptions guided by the theoretical/conceptual framework underpinning
the study. The main thematic areas obtained included the state of water stress, V1D implemen-
tation status and drawbacks, the 1V1D project and livelihoods and the 1V1D project and the
work-life balance. The themes shaped the write-up of the findings and discussion sections. Verbatim
quotations were extracted from the transcripts to support descriptions and narratives in the discus-
sions section, whenever necessary.

4. Findings
4.1. implementation of 1VID project in Savelugu Municipality

Although the 1V1D project initiative was launched in 2017, the Kil and FGDs indicated that the con-
struction phase of the dams in the Savelugu Municipality began in 2018 as emphasised in the follow-
ing statement by a participant from the Salelugu Municipal Assembly:
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The project (1V1D) involved constructing dams for rainwater harvesting in the northern regions of Ghana where
water scarcity is a perennial problem. | have to say that Savelugu Municipality is very lucky to be a beneficiary.
Construction of the dams started in 2018, just about a year after the project was launched. (Male respondent,
Savelugu Municipal Assembly)

Implementation of the project in the municipality involved the construction of new dams and/or
rehabilitation of existing communal dams. A total of six dams were constructed at the time of the
fieldwork in 2021. The distance from the communities to the dams ranged from 1 km in Zaachitansi
to about 2 km in Dinga (Table 3).

Management strategies adopted by the communities to ensure the sustainability of the dams
included by-laws on the use of the water and periodic communal labour around the dam site to
protect the banks from erosion. The main implementation challenges faced by the communities
are the pollution of the dams’ water by a herd of Fulanis and early dry out due to engineering
flaws, especially shallowness and poor design. A 50-year-old farmer in Zaachitansi lamented:

We told the contractor that the dam he constructed was too shallow and poorly designed in terms of its size and
catchment area to collect runoff, but he did not mind us. He told us that we were not the one who awarded him
the contract so we cannot tell him what to do so we kept quiet. Now we are the victims of all the shoddy work
the contractor did!

4.2. Impact of the 1V1D project

As stated earlier, the 1V1D project was intended to enhance the livelihoods of the local people by
improving access to water for livestock watering, domestic activities and all-year-round farming to
help alleviate poverty and reduce inequalities, with a particular focus on rural and disadvantaged
communities. For the conceptual analytical tool adopted, first, findings on the impact of the
project on the livelihood of the local people are presented followed by a presentation of the
impacts of the project on the work-life balance of women, especially working women.

4.2.1. Local livelihood activities

Rainfed agriculture is the main source of sustenance in the study communities and there was high
hope that the implementation of the 1V1D project was going to enhance irrigation crop production
as intended by the project objective. Unfortunately, the dams have not met that expectation due to
engineering flaws resulting in rapid siltation and early dry-out. According to a 51-year-old female
FGD participant in Totenyili, “because of the small nature of the dam, we (people in the community)
are unable to use the dams’ water for farming activities because there is not enough water for that
purpose”.

For animal watering, even though the communities were not formally using the dams’ water for
animal watering, it was reported that the Fulani herdsmen were using the dams’ water for that
purpose. Further probes indicated that the herdsmen often flouted the by-laws forbidding animal
entry into the dams and instead allowed their herd to drink directly from the water, which was
undermining the communities’ efforts at preserving the dams. For instance, at the time of the

Table 3. Overview of the 1V1D project implementation and characteristics.

Status of the Approximate distance (km) between the community and Year of
Community dam the dam implementation§
Savelugu New- Existing dam 13 2020
Town
Tigla Existing dam 1.2 2020
Gbanga Existing dam 2.5 2018
Zaachitansi New dam 1.0 2019
Totenyili Existing dam 14 2018
Dinga Existing dam 2.0 2020

§ Data reported in Owusu and Obour (2023).



LOCAL ENVIRONMENT (&) 9

fieldwork, water in the dams at Savelugu New Town and Dinga, highly settled by Fulani herdsmen,
was visibly muddy due to pollution by animals. As a result, households in communities settled by
Fulani herdsmen were not using the dams’ water for household chores as intended. The water
was only used for washing and construction as highlighted by the Assembly member of Savelugu
New Town:

The main problem we (the community members) face is competition for water by Fulani herdsmen. In fact, they
allow their herd to drink directly from the dams, polluting the water to the extent that people can only use the
water for construction. This is something the entire community is working on to find a lasting solution.

With respect to the theoretical/conceptual framework underlying the study, it could be argued that
the implementation of the project has not considerably changed the primary livelihood activities of
the beneficiary communities. Consequently, the communities remained vulnerable to severe seaso-
nal water shortages which pose an imminent threat to household water and food security. Water
stress also has an adverse impact on human health because sometimes people depend on non-
potable water for domestic chores. In the opinion of a 45-year-old man in Gbanga:

Seasonal water scarcity/stress has become a ritual affecting the people in the community (Gbanga). The limited
number of boreholes compared to the number of people in the community, means there is so much pressure on
it during the dry season. Often the boreholes break down due to excessive use. When that happens, people are
forced to depend on any source of water, clean and unclean but the health consequences of using unhygienic
water can be huge.

Despite the inability of the project to achieve irrigation farming and animal watering, some unin-
tended benefits have emerged in the communities. Paramount among them was reported to be
water commercialisation, especially in Totenyili, Zaachintasi and Savelugu New Town due to the
proximity of the communities to the Savelugu township. The commercial vendors fetched water
from the dams and delivered it to their customers in Savelugu, as shown in Figure 3.

The sale of water was reported to have created a source of economic sustenance for the vendors
thus, enhancing their income security. However, some concerns were raised regarding booming
water commercialisation. The KIl and FGD highlighted that the activity put pressure on the dams,
contributing to early dry out as pointed out by a 68-year-old male key informant in Zaachitansi
pointed out that: ... the construction of the dams has created sources of economic sustenance for
water vendors ... the vendors come to the dam using tricycles to fetch water for sale to customers in
and outside the community ... thus they fetch the water for commercial purposes ...

S

> S :
‘.'4_ 4 2
B - e

Figure 3. Water vendors fetching water from the 1V1D dam in (a) Zaachitansi and (b)Totenyili to supply to residents in Savelugu.
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The above observation was reiterated by a 35-year-old female FGD participant in Totenyili, who
said:

... the dam in this community has been made open for the public. Even people from other communities are
allowed to come and fetch the water, and because of that, people come in to fetch the little water and go to
sell it to others who want the water to be delivered at their door-steps ... the vendors just keep selling the
water and if the dam dries out we really suffer ... in fact, high demand for water contributes to early dry out
of the dam during the dry season when the dams’ water is needed most ...

In Savelugu New Town, fish reared in the dams are sold to generate income to support community
activities. In Zaachitansi and Totenyili, levies collected from water vendors are equally used to
support activities like communal labour and festivals.

4.2.2. Work-life balance
The Kl and FGDs revealed that the responsibility to fetch water for household use is primarily the
work of women and children. For example, only about one-third of the males interviewed assisted
their households in collecting water from the dams often on bicycles and motorbikes. Unlike the
males, only a quarter of the females interviewed reported that they fetched water using bikes/motor-
bikes. The majority of the females interviewed (70%) collected water from the dams on foot, as
shown in Figure 4. A trip to fetch water from dams can take an average of 40 min on foot, 25 min
by bicycle and 15 min by motorbike. During periods when the dams have dried up, the time
spent in search of water can be as much as 3 h or more per trip.

The time spent by the women in search of water combined with their family responsibilities such
as cooking, washing and running the house at large put a huge pressure on them. A 29-year-old
female at Tigla expressed the burden of water stress on women:

If the government cannot construct an additional dam, they should drill a borehole for the community to take
care of the growing population ... because women in the community cannot be walking for long hours before
getting water during the dry season ... how can we, women prepare food for our families if we use all our time to
search for water?

Despite the benefits reported, challenges like pollution of water in the dam by cattle and drying out
of the dams during the peak of the dry season when households need the water most are major con-
straints to meeting water demand for household consumption. Overall, it was reported that the
implementation of the project has only slightly shifted the period of water shortage to about a

Figure 4. Women carrying water on the head from a dam site in Savelugu Municipality.
Source: Appiah (2021).
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month later than it used to be. Households still faced severe water shortages during the peak of the
long dry season, around mid-January to February. During this period, households relied largely on
the few boreholes within and outside their communities which can be time-consuming and
adversely affect the work-life balance of especially women.

Discussion

Water is a major limiting resource for house consumption and rainfed crop production in dryland
areas. Rainwater harvesting (RWH) can reduce the socio-economic impacts of water scarcity and
restrictions on irrigation in dry years to build community resilience (Adhikari, Timsina, and Lamich-
hane 2018). Sharma et al. (2009) reported that the use of RWH for supplemental irrigation considered
increased crop yields by 100% in Sukhomajri village in India, and by 20-40% in Yongjing County.
Tamagnone et al. (2020) and Vohland and Barry (2009) posited that in dryland areas of Africa,
high dependency on rain-fed agriculture makes the areas susceptible to increasing climate
change and variability, which can adversely affect household food and human security. Biazin
et al. (2012) argued that in sub-Saharan Africa, RWH technologies hold important potential for sus-
taining rain-fed agriculture, and it is a key component in the drive for green revolution and adap-
tation to increased temperature and rainfall variability caused by climate change.

Rain-fed agriculture is a major livelihood activity of about 90% of the inhabitants in the Savelugu
Municipality (Jarawura 2014). Therefore, the implementation of the 1V1D project to improve water
security and make water available for supplemental irrigation was expected to strengthen climate
change adaptation for resilient agricultural production and enhance local livelihoods. However, at
the time of the fieldwork in 2021, none of the water harvesting dams in the study communities sup-
ported irrigation farming because of early dry out during the dry season. Ghansah et al. (2022) argued
that in addition to rainfall patterns affecting water availability in small dams, the rate of drying out of
small dams in the Upper East region in northern Ghana highly depended on the location where the
dams were sited (whether up-, middle - or downstream) and size. In the present study, the respon-
dents’ narration and the researchers’ observation of the dam site showed that early dry-out of the
dams in the study communities is strongly attributed to the small and shallow nature of the dams.
The engineering flaws have indeed, undermined the potential of the dams to salvage water scarcity
issues faced by households, particularly during the peak of the dry season. Thus, during the dry
season, households still hugely depended on a limited number of boreholes within and around
their communities. Also, agriculture in the study communities remained rainfed which restricted pro-
duction only to the rainy season. However, water commercialisation that has emerged from the con-
struction of the dams was reported to have provided a source of economic sustenance for many of the
youth. But again, water vending is a short-lived activity because of the early dry-out of the dams
during the dry season. The findings consolidated the observation by Akuffobea-Essilfie et al. (2020)
who pointed out that besides the potential of RWH to address water stress and water insecurity pro-
blems in Ghana, the adoption of the technology can create job opportunities to improve the econ-
omic livelihoods of people. The present study revealed that the dams have additional benefits like
income generation from the sale of fish kept in the dams in Savelugu New Town, and from levies col-
lected from water vendors in Totenyili. The income generated was used to support communal activi-
ties like providing refreshments during communal cleaning and other events.

Previous studies in the Volta region by Arku (2010) and Arku and Arku (2010), and in the Northern
Region of Ghana by Jeil, Abass, and Ganle (2020) concluded that sporadic water shortage poses a
differential burden on female and males in rural Ghana. Evidence from the study communities
showed that compared to males, females bear a disproportionately heavy portion of the burden
during water stress because of their gender roles. The findings showed that all the women inter-
viewed collected from the dams and other sources for domestic use while only a small fraction of
the men (about 20%) reported that they did. Also, except for those who owned or had access to
bicycles and motorbikes, women tended to spend many hours and cover longer distances per
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trip in search of water compared to men who often fetched water on motorbikes. The results add to
previous findings indicating that longer distances are covered in search of water in periods of water
stress, which negatively affects the well-being of women in particular because of their cultural
responsibility in fetching water for their households (Arku 2010; UNICEF 2017).

With regard to the work-life balance, the findings showed that the implementation of the 1V1D
project was reported to have reduced the hassle women and children go through in search of
water for household consumption, at least during the early parts of the dry season. The time saved
by women enabled them to fulfil the demands of family life and farming and trading, which were
the predominant economic activities of the women interviewed. From the point of view of working
women, the implementation has an enormous positive impact on their work-life balance because
the time spent in search of water has somehow reduced compared to before the implementation
of the 1V1D project. The main personal/family-related benefits reported include reduced stress
levels, enhanced flexibility of schedule and improved family/childcare. The benefits of the dams to
employers/workplaces include were reported to be reduced absenteeism, respect for working
times and increased productivity. Overall, the 1V1D has enhanced synergies between local livelihood
activities and the work-life balance of women. However, the sustainability of improved work-life
balance is threatened by early dry-out of the dams, sometimes before the peak of the dry season
when water in the dams is needed most to meet the communities’ water needs.

5. Conclusions and recommendations for policy

The study investigated the impacts of the Government of Ghana rainwater harvesting programme
popularly called One Village One Dam (1V1D) in dryland areas of northern Ghana on local livelihoods
and the work-life balance of women based on a case study of Savelugu Municipality. Evidence from
the study suggested that the implementation of the 1V1D project in the study communities has
minimal positive impact on household water security despite some reported benefits. The dams
have created a means of economic sustenance for water vendors. Availability and accessibility of
water in the dams have somehow reduced the distance and time spent by women in search of
water for domestic use, which was reported to have a positive impact on the work-life balance of
especially working women. However, the benefits of the 1V1D project in the study communities
are undermined by two key constraints: (i) pollution of the water in the dams by cattle which
made the water unwholesome for domestic use and (ii) early dry-out of the dams due to engineering
flaws, which hindered the potential of the dams to support irrigation agriculture during the harmat-
tan season. The study points out the need for the Government of Ghana to address the engineering
flaws identified by retrofitting the existing dams and mainstreaming future 1V1D projects. For
instance, the shallowness problem can be addressed by constructing deeper dams and raising the
dams’ banks to reduce siltation. In terms of competing use of the dams’ water leading to pollution
by animals, different dams should be constructed for specific uses. Also, there is an urgent need for
the government to supplement the 1V1D projects with alternative water sources like underground
boreholes to reduce pressure on the dams and ensure water availability during the peak of the dry
season to effectively tackle water stress in dryland areas in the country. Addressing the flaws ident-
ified will also be relevant to change public narratives and scepticism about the potential of the
project. The study made significant contributions to policy by outlining major drawbacks of the
project that are undermining its intended benefits. Also, the study has provided insights into the
conceptual and social question of whether the 1V1D project has improved local livelihoods and
work-life balance in the beneficiary communities.
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Appendix 1: Information collected during the fieldwork.

Main theme

Specific information collected

Background information

Consultation and construction of the dam

Challenges and management

Challenges related to dam usage and utilisation
competition

Impact on livelihood activities

Impacts on work-life/family balance

nhwn =

o o

N =

Now

> w

Name of community.
The approximate population of the community.
The main livelihood activities in the community.

When was the 1V1D project implemented in the community?
How/why was the community selected to receive the dam?
How many of such dams are in the district?
Does water stay in the dam throughout the year?
Which year did the dam dry out completely or did the level of
water reduce drastically?
Which month(s) in the year do dry-out occur?
Was the community consulted in terms of
a. Site selection
b. Design
¢. Ownership
d. Management
What form did the consultation take?
Who was consulted?
Who did the consultation?

What are the challenges the dam faces?

How are challenges associated with the dam resolved?
Are there any abuses in the usage of the dam?

What does the community do to maintain the dam? E.g.
communal labour, etc.

Who has the right to use the dam?

What was the dam or water intended for?

. What is the water being used for now?

. What are the main challenges with accessing and using water

from the dam for the following purpose?

[Irrigation farming, Animal watering, Domestic water needs, other
uses]

Is there competition/conflict among the different users of the
dam?

What are the main competing uses?

Does the competition occur throughout the year?

What period in the year does competition occur and why?

. What are the key socio-economic livelihood activities in the

community?
How has the project impacted the livelihood activities?

How does water availability or accessibility or the lack of it affect
work-life balance?

How has the project impacted the work-life balance of women,
particularly those who are working, in this community?
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