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ABSTRACT

Provisioning of water and sanitation services has become one of the key determinants of SDGs. This review focuses on the
trends in water and sanitation services and reforms in India and Ghana over the last two decades. The findings reveal that
access to water has improved in India and Ghana at 81.5 and 92.7%, respectively. However, access to sanitation continues
to be a challenge in both countries, with the currently reported coverage being 59.5% and 18.5%, respectively. The index of
sustainable development goal (SDG) performance of Ghana and India stands at 65.4 and 61.9 with global rankings of 100
and 117, respectively. The adverse impacts of poor access to sanitation increasingly reflect on rising numbers of population
suffering from water-borne diseases. From the policy perspective, the paper highlights the need for framing pro-poor water
and sanitation policies; focusing on women and girls’ education; promoting affordable water and sanitation services; promoting
collaboration of stakeholders involved in the rural water and sanitation sectors; and increasing budgetary allocations by local
governments.
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HIGHLIGHTS

® The review compares the water and sanitation situation in India and Ghana. The urban-rural situation in the two countries is
compared to ascertain the similarities and differences.

® The review also compares the various reforms in the two countries in the water and sanitation sectors and the lessons
learned.

® Policy implications and recommendations have been made to enhance the achievement of SDGé targets by 2030.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence (CC BY 4.0), which permits copying,
adaptation and redistribution, provided the original work is properly cited (http://creativecommons.org/licenses/by/4.0/).
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GRAPHICAL ABSTRACT
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I \
Reform - 1928 — 2017 2021 - Government Funding Reform - 1951 -2012 2021 - Government Funding
NWSP Policy Reform Framework GHC 561 million NRDWP Guidelines Revised & updated GHC 21.518 Rs. crores

1. INTRODUCTION

Water and sanitation are critical for the sustenance of life, and their contamination and scarcity or absence has
adverse implications on health and livelihood outcomes (Omotayo ef al., 2021). UN data show that freshwater on
the planet is abundant and sufficient to meet human needs (WHO/UN, 2017; United Nations, 2018). Yet, access
to water resources continues to be a global challenge (WHO/UN, 2017; United Nations, 2018). One of the factors
accounting for the crisis in water access is the global climate change, which has increased the demand for water
manifold and also made it difficult for farmers to predict weather patterns for farming purposes. This has led to
overexploitation of underground water resources (Liu et al., 2017; Tfwala et al., 2021) and subsequent shortage or
deterioration in the quality of available water. The implications of these are that many children and vulnerable
people consume contaminated water and eventually die due to water-borne diseases, especially in sustainable
areas. Hence, availability and access to water has a direct bearing on sanitation with positive outcomes on
health and livelihoods (UN, 2017). Also, reliable, sufficient, and sustainable supply of drinking water is one of
the keys to global sustainable development (Sinha & Chaudhry, 2019). Therefore, the global community has com-
mitted time and resources to meet water and sanitation targets by 2030 (UNCG & CSO, 2017).

Globally, it is estimated that access to drinking water and sanitation services has doubled. It increased from 315
million in 2017 to 700 million in 2020. More than 23 countries have witnessed a reduction in open defecation
rates below 1% during the same period (WHO/UNICEF, 2019). Despite these positive outcomes, many
people, especially in developing countries, continue to die of water-borne diseases (Priiss-Ustiin et al., 2014). A
majority of the victims live in rural areas, while most urban centers are provided with better water and sanitation
facilities (Baur & Woodhouse, 2009; WHO/UN, 2017; United Nations, 2018).
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1.1. Context of the study

There is ample evidence from research on the impact of an efficient water and sanitation delivery system on sus-
tainable development, as revealed by several studies carried out assessing water and sanitation services across
countries. Studies have also focused on the performance of water and sanitation services at the national, regional,
as well as local contexts in many countries. However, there is a dearth of research in terms of international com-
parisons of key indicators of water and sanitation, including levels of service delivery, types of services available,
funding, and policy reforms. In this regard, this review assesses the approaches that India and Ghana have
adopted over past decades in their efforts to achieve sustainable water and sanitation services targets in a com-
parative perspective. As the two countries are from different continents, Asia and Africa respectively, where water
and sanitation services need significant improvements, the findings, lessons, and policy implications emerging
from the study are very crucial for both, besides helping the other developing nations design appropriate strategies
and actions toward achieving the sustainable development goal (SDG)6 targets by 2030.

1.2. Objectives, data and methodology

This paper addresses the following objectives:

* To undertake an assessment of the rural water and sanitation situations in a historic context and health impli-
cations in India and Ghana in a comparative perspective;

* To attempt a review of the evolution of national water and sanitation policies and reforms in the two countries;

* To examine the status of national expenditure and investments in achieving improved quality of water and sani-
tation services and their alignment with SDGs in the two countries; and

* To discuss the key learnings and suggest policy imperatives emerging from the study.

The paper relies on secondary data from WHO/UNICEF JMP, Global Burden of Disease Collaborative Net-
work, UN Statistics, and Ghana Health Service. A literature analysis is also done by collating the appropriate
literature published in peer-reviewed journals and publications, including government reports and policy docu-
ments pertaining to the two countries.

An analysis of the literature was carried out using the scientific database (Scopus), Google scholar, and papers
published on the subject were gathered. The search focused on the theme, ‘safe water and sanitation services’
impact on health in rural communities in India and Ghana.” The keywords used for literature search included
‘water and sanitation services,” ‘water and sanitation effect on health,” ‘government reforms in water and sani-
tation services,” and ‘financing water and sanitation.” Some of the studies relied upon were documents that
contained information on the provision of water and sanitation services, especially in India and Ghana, govern-
mental progress on SDG6, and the impact on health. Furthermore, the analysis also involved reviewing the cross-
references of the articles relied upon in the analysis.

2. RURAL WATER AND SANITATION CONDITIONS IN GHANA AND INDIA: A COMPARISON
2.1. Key social indicators of India and Ghana

Even though India and Ghana differ in terms of geophysical features and population size, their socioeconomic
characteristics are similar. This forms the basis for selecting the two countries for the purposes of this review.

India’s total population is estimated to be 1,403 billion in 2022 with 65.53% being rural-based, most of whom
are poor and lack basic services to sustain their livelihood (Himanshu ef al., 2013; UN, 2022). Ghana, on the
other hand, has a total estimated population of 30.8 million, of which almost 43% are rural-based, and a vast
majority of them do not have access to basic water and sanitation services, leading to serious implications on
their livelihoods (Ghana Statistical Service, 2018).
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2.2. Water delivery services in India and Ghana

Access to improved sources of drinking water includes water provided directly in homes, yards, and plots through
the pipe system, community water points or standpipes, tube well, hand-dug wells, springs, and rainwater harvest-
ing. Water is considered to be safe and affordable when it is provided directly in homes, always available with an
acceptable quality (WHO/UNICEF JMP, 2019).

Generally, there has been an improvement in access to drinking water in the two countries over the last 5 years.
Access to basic and self-managed drinking water increased from 80.5 to 90.5% and 63.8 to 85.8% in India and
Ghana, respectively (WHO/UNICEF JMP (2020), washdata.org/data). The level of access within both countries
differs in terms of state/region, as shown in Figures 1 and 2.

2.2.1. State/regional situations of access to water and sanitation services in Ghana and India

Figure 2 shows that generally access to water in regions in Ghana is good, except in the Northern region, which
stands at 50%, and in the Volta region, which stands at 59%. However, the sanitation scenario in all regions is far
below SDG targets, with the Northern, Upper East, Upper West, and Volta presenting the worst situations. It is
worth noting that the least-performing regions for sanitation are the same for water as well.

In the case of India, as of today, all states are doing relatively better than before in terms of access to basic water
services. The sanitation situation is also good across states/union territories (UTs), except across Ladakh and Bihar,
with less than 50% of the population having access to sanitation. Among the various states, it is evident that sani-
tation service is higher than that of water in Meghalaya and Lakshadweep. Cultural factors contribute significantly
to this result. It is also important to note that the water supply figures reported refer to the formal Public Water Ser-
vices (PWS) and does not cover the self-provisioning by households in these states. Figures 3 and 4 further compare
the access to water services in rural and urban communities in Ghana and India, respectively.

Regional Access to Basic Water and Sanitation Services in
Ghana (2017-2018)

120
100
80
s
v
wu
5 60
Q
Q
<
40
20
0 Greater Brong Upper
Central Rcra Volta Eastern Ashanti Ahafo Northern = Upper East West
W Basic Drinking Water (%) 88 98 59 78 89 84 50 71 76
M Basic Sanitation (%) 19 25 14 30 23 20 12 8 15

Fig. 1 | Regional access to basic water and sanitation services in Ghana. Source: Ghana (GSS, 2018, MICS 2017-2018).
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Regional Access to Basic Water and Sanitation Services India (2017-2018)
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Fig. 2 | State access to basic water and sanitation services in India. Source: NFHS-5, 2019-2020.

2.2.2. Access to water services in rural Ghana and India

Apparently, the extent of improvement in water service delivery varies between urban and rural areas in Ghana
and India. In 2020, Ghana and India recorded 71.8 and 88.14% in rural areas and 96.13 and 93% in urban areas,
respectively. It is also notable that there was a reduction in the percentage of piped water as compared to non-
piped water in both countries. In India, for instance, non-piped water supply increased from 39% in 2000 to 51%
in 2020, while piped water supply declined marginally from 44.40 to 43.69% within the same period. In the case
of Ghana, while non-piped water supply increased from 33.29 to 57.67%, piped water supply reduced from 40.52
to 34.70% during the same period (WHO/UNICEF JMP (2020), washdata.org/data). This indicates that despite
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Fig. 3 | Rural and urban supply of water services in Ghana. Source: JMP (washdata.org).
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Fig. 4 | Rural and urban supply of water services in India. Source: JMP (washdata.org).

the increase in non-piped water supply, the level of investment in the sector in both countries has not matched the
level of water demand and supply.

According to Agapitova et al. (2017), access to potable water in rural India remains constrained, and Kumar
et al. (2021) identify these constraints as caused by three key factors, namely (a) the inability of households to
access water due to poverty; (b) the poor quality of water supplied, because it is untreated; and (c) the unreliability
of water sources throughout the year. Although the national government has taken several steps to address the
gap between demand and supply, the challenge still exists (Lalitha & Siromony, 2014). The lack of very strong
institutional frameworks and inadequate financing are seen as factors constraining the task of providing improved
access to water (Sridhar & Reddy, 2018). The overdependence on ground water for multiple uses, including for
irrigation and household use, is becoming unsustainable due to the high level of contamination by various chemi-
cal contaminants (Kumar ef al., 2021). Furthermore, there is evidence of depletion of underground water due to
over exploitation for irrigation, as was observed by Bahinipati & Viswanathan (2019) in the state of Gujarat as
well as others. Narendran ef al. (2017) note that apart from the fast depletion of underground water in India,
the increasing food requirements (local and outside) further aggravates the overextraction of groundwater for
agricultural purposes. One way to resolve the water scarcity situation for food production in particular, is by
using water saving technologies, such as sprinkler and drip irrigation, which help reduce drinking water shortage
or any other competing water demands (Bahinipati & Viswanathan, 2019).

There is also evidence that certain marginalized groups do not have equal access to potable water in India
(Singh, 2009). For instance, people of lower castes are often deprived of good water facilities and are prevented
from accessing them (Singh, 2009). Water quality is yet another challenge. It is estimated that, out of the 1.42
million villages in India, 195,813 villages rely on contaminated water sources, such as boreholes and wells, as
most of these sources are contaminated by fertilizers used by farmers, septic tanks, and sewage tanks (Lalitha
& Siromony, 2014, Ridzuan, 2021). Some of the states experiencing groundwater contamination include
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Maharashtra, Punjab, and Tamil Nadu, where water contains considerable traces of nitrates (Ministry of Water
Resources, India, 2014).

In 2011, the National Rural Drinking Water Program (NRDWP) was launched, which achieved a coverage of
78% households with a water supply of 40 liters per capita per day (LPCD). Through this program, communities
could access grants to construct water schemes, rainwater harvesting, and groundwater measures (MoF, 2018). In
2017, the NRDWP was restructured to fund water projects at advanced stages of completion (MoF, 2018). The
National Water Quality Sub Mission (NWQSM) was also constituted to tackle the problem of quality with a
special focus on marginalized groups such as low castes. Under this mission, 22% of the budget was allocated
to scheduled castes (SCs) and 10% to scheduled tribes (STs) (Ministry of Drinking Water & Sanitation, 2017).

In 2018, the Government of India launched the Swajal Project aimed at empowering village communities by invol-
ving women and other socially disadvantaged members of rural villages through water services provision and
management (MoF, 2018). However, Cronk & Bartram (2018a) notes that due to the unique cultural setting of
India, women participation in Rural Water Supply Services (RWSS) projects has not been feasible but rather toke-
nistic, which adversely affects the sustainability of such interventions as women are directly impacted by such
interventions. Transforming the RWSS system to be gender-responsive requires behavioral and cultural changes in
India, which needs to be supported by context-specific policy measures (Sinha & Chaudhry, 2019). Furthermore,
the NRDWP, a major initiative by the government, has been successful in raising the level of access to potable
water (40 LPCD) to rural households to the extent of 81.07%, with 16% having partial access by 2022. The govern-
ment also aims to ensure piped water connection to all by 2024 under the recently launched Jal Jeevan Mission (UN,
2020).

In Ghana, there exists a disparity between urban and rural access to water, even though much progress has
been achieved on this front (GSS, 2018). It is observed that if the current progress in the water sector is sustained,
Ghana will be well placed to achieve SDG6 by 2030 (Monney & Antwi-Agyei, 2018). However, challenges
remain in the water sector, unreliable supply, water losses due to damage of the pipe network, which is not
repaired on time, and low water pressure, thus making it difficult for water to reach all rural communities.
Other problems include poor water quality due to poor monitoring and high water tariffs due to technical
issues with water meters. In the light of these challenges, the government widened the scope of the operation
of the Community Water and Sanitation Agency (CWSA) to include the management of piped water systems.
This initiative was operationalized through the establishment of the National Community Water and Sanitation
Policy Reform Framework (NCWSPRF) in 2018. Through this initiative, 89 water systems in small towns are now
managed by the CWSA across the country, and the government has invested in these water systems to improve
their performance to achieve optimum operational efficiency (CWSA, 2018).

2.3. Sanitation services in India and Ghana

Sanitation means different things to different people, but generally, it can be referred to as providing the facilities
and services that make it possible to safely dispose of human urine, feces, and waste (Fewtrell ef al., 2005).

The SDG Indicator 6.2 focuses on ending open defecation by 2030 by ensuring that women and girls especially
and other vulnerable groups get equitable access to better sanitation and hygiene (UN, 2017). In what follows, we
discuss some of the important aspects of safely managed sanitation services in India and Ghana.

Figure 5(a) shows that the southern regions of Ghana have better access to sanitation services, while open defe-
cation is more prevalent in the Northern regions. However, in India, access to basic sanitation is good in most
states, except in a number of districts that lag behind their state counterparts, including Gujarat, Karnataka,
Bihar, Northern and Western parts of Maharashtra, and West Bengal.
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Fig. 5 | Region/state-wise sanitation services coverage in India and Ghana. (a) Spatial distribution of basic sanitation coverage
and open defecation in Ghana (Source: adapted from GSS, 2018). (b) People living in households that use an improved sanitation
facility in the districts of India, 2019-2020 (%) NFHS-5 (Source: NFHS-5 Phase-l, 2019-2020).

2.3.1. Sanitation services in Ghana

The progress toward achieving sanitation targets as defined in SDG6 has been slow and limited in Ghana. The
percentage of self-managed sanitation services increased from 4.37 to 13.32%, while open defecation reduced
from 21.67 to 17.78% between 2000 and 2020. Access to basic sanitation increased from 3.04 to 10.38%.
There was no treatment of fecal waste in the country (WHO/UNICEF JMP, 2020, washdata.org/data). Figure 6
provides a comparative assessment of the urban and rural sanitation scenarios in Ghana.

On the other hand, India has a positive trajectory to show in the sanitation sector, even though rural areas are
still lagging behind the urban areas in this basic need. Nationally, the percentage of households with self-managed
sanitation services increased from 6.58 to 45.91%, while open defecation significantly reduced from 74 to 14.93%
between 2000 and 2020. In 2020, 3.69% of fecal waste was treated (WHO/UNICEF JMP, 2020, washdata.org/
data). Table 1 provides details of sanitation services in urban and rural India.

2.3.2. Sanitation services in India

While the percentage of rural dwellers practicing open defecation was 31% in Ghana in the 20-year period,
India’s rural population indulging in this practice dropped from 39 to 22% during the above period. The percen-
tage of rural dwellers relying on safely managed toilet facilities in Ghana increased over the review period from
11.2% in 2015 to 14.98% in 2020. India, on the other hand, experienced an increase from 30.82% in 2015 to
50.52% in 2020 in this aspect.

2.3.3. Types of sanitation facilities in India and Ghana

An improved sanitation service comprises a flush to a piped sewer system, a functioning septic tank, a pit latrine
fitted with a slab, and a composting toilet (World Health Organization and UNICEF, 2013). Accordingly, Figure 8
provides information on the types of facilities utilized in India and Ghana.
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Fig. 6 | Rural and urban sanitation services in Ghana. Source: JMP (washdata.org).

Table 1 | Performance of India and Ghana on SDGé-related sub-indicators.

SDG6 indicators LMIC Ghana India
Access to basic water services, 2017 (%) 88.1 81.5 92.7
Access to basic sanitation services, 2017 (%) 59.8 18.5 59.5
Percentage of available freshwater resources (LMICs - 2015, Ghana - 2015, India - 2010) 54.7 6.1 66.5
Anthropogenic wastewater treatment, 2018 (%) 3.6 0.0 22
Embodiment of scarce water consumption in import, 2013 (m>/capita) 2.1 0.7 29

Source: Sachs et al. (2020).

Generally, a majority of households in Ghana rely on public latrines, and this has remained so for the last two
decades. The use of septic tank facilities has, however, increased over the years in line with the government policy
of promoting household toilets. Even though Ghana has committed to achieving universal access to sanitation by
2030, open defecation is still on the higher side in the rural areas (GSS, 2018; Monney & Antwi-Agyei, 2018;
Water Aid, 2021). A recent study by Yeboah et al. (2022) on the quality of drinking water and health risk assess-
ment of intake and point-of-use water sources in Tano North Municipality in the Tano South district Ghana
revealed increased water contamination due to poor sanitation leading to incidence of water-borne diseases.
For Ghana to achieve SDG6, the government needs to be innovative in its approaches to resolving the sanitation
issue in the rural areas (Alhassan, 2018). In this regard, the government’s National Environmental Sanitation
Strategy and Action Plan (NESSAP, 2010-15) implemented the Community-Led Total Sanitation (CLTS) pro-
gram. Through this program, 212 out of 333 communities stopped practicing open defecation and constructed
household toilet facilities using local materials that were both accessible and cost-effective. The intervention
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led to a reduction of water-borne diseases in the communities (UNICEF, 2015; Ghana Statistical Service, 2017).
Figure 7 shows access to sanitation services in India between 2015 to 2020.

In India, the usage of sewer, latrines, and septic tanks increased over the years, with septic tank being the domi-
nant. One of the government programs that has made a significant impact in recent years is the Swachh Bharat
Mission (SBM). Under the SBM (Gramin), over 102 million toilets have been built in the rural areas across 36
states/UTs. During the first phase of the program, a total of 603,175 villages were declared open defecation-
free (ODF). The program incorporated the aspect of behavioral change as one of its major strategies, and over
300 million people benefited from the ‘behavior change’ campaigns. (Ministry of Jal Shakti, 2021). Phase II of
the program was launched in 2020 to sustain the gains of the first phase and also ensure that villages have
access to solid and liquid waste management (SLWM) arrangements. Awareness was also created in all villages
on hygiene behavior and waste management (SBM Management Information System, 2019).

2.4. SDG6 performance scenario in India and Ghana

Over past decades, both countries have undertaken a number of interventions, including projects and reforms, to
improve water access and quality. These measures have led towards meeting various milestones as defined by the
millennium development goals (MDGs) and SDGs. It is observed that the overall SDG6 index score for Ghana
stands at 61.9 today as compared to 65.4 for India (Sachs ef al., 2020). To understand the status of the two
countries with respect to SDG6, we have examined its sub-indicators in comparison with that of the lower
middle-income countries (LMICs).

Just like LMICs, both countries have challenges with sanitation and wastewater treatment, with Ghana’s situ-
ation being worse. Freshwater withdrawal is higher in India than in Ghana and LMICs, and its availability is
abysmally low in Ghana, reflecting an acute water scarcity situation. A detailed discussion of the status quo
and its implications will be attempted in Section 3.
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Fig. 7 | Rural and urban sanitation services in India. Source: JMP (washdata.org).
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Type of Toilet Facility in Rural India and Ghana
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Fig. 8 | Type of toilet facility in India and Ghana. Source: WHO/UNICEF JMP (2020), washdata.org/data.

2.5. Funding of water and sanitation programs in India and Ghana
2.5.1. Overseas development assistance to the water and sanitation sectors
Both countries have relied historically on external support to fund the water and sanitation sectors, as shown in
Figure 9.

As evident from Figure 9, Ghana has relied consistently on support from Official Development Assistance
(ODA) of an annual average of $50 million from the year 2000 to 2017. This raises concerns about the
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Fig. 9 | Overseas development assistance to the water and sanitation sectors in India and Ghana, 2000-2017. Source:
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sustainability of the associated water and sanitation infrastructure, especially in the context of the decline or a
withdrawal in aid to the sectors over the years (Ojomo ef al., 2015; ADB/OECD/UNDP, 2016).

India’s reliance on ODA support has risen significantly and consistently from about $172 million to over $600
million over the review period. This can be attributed to the increasing population, which puts pressure on the
limited government resources to meet the burgeoning water and sanitation sector requirements.

2.5.2. Government budgetary allocation in water and sanitation in Ghana and India

As evident from Figures 10, both countries continue to allocate significant financial resources to build the water
and sanitation sectors, which have consistently grown since 2019.

The water and sanitation sectors are currently the fastest growing sectors in the Ghanaian economy. Govern-
ment allocation to the Water and Sanitation ministry increased by over 55% from GHS361 million in 2020 to
GHS561 million in 2021. The government has invested in various water supply projects in major towns, construc-
tion of hand pump-fitted wells, and mechanized water schemes under the Rural Communities and Small Towns
Water Supply Project (RCSTWSP). Ghana’s expenditures on water account for more than 80% of the total Water,
Sanitation, and Hygiene (WASH), with only 20% on sanitation. It is estimated that only 39% of the total expen-
diture on WASH is spent on rural areas as compared to urban areas, and this has contributed to a high incidence
of water-borne diseases in the rural areas (WWAP, 2015).

In India, the increasing budgetary allocation to the water sector by the government can be attributed to the
increasing demand for water as a result of the increasing population. As evident from Figure 8, budgetary allo-
cation increased from Rs. 12.019 crores in 2015 to Rs. 21.518 crores in 2021. For instance, in 2021, the
budgetary allocation to the Ministry of Jal Shakti increased by 17% from the previous year’s allocation. Also, allo-
cation to the Jal Jeevan Mission saw an increase of 14.9% in 2020-2021 compared with that in the previous year
(Government of India, 2020-21). With budgetary allocation set to increase in future years, it is expected that the
financial gap in the water and sanitation sectors will be reduced to make SDG6 target achievement possible by
2030.
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Fig. 10 | Government Budgetary Allocation to WATSAN in India and Ghana. Source: Ghana Statistical Service (GSS) and Centre
for Budget and Governance Accountability (CBGA) from Union Budget documents, various years.
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2.6. National water and sanitation policy reforms in India and Ghana

Several reforms in the water and sanitation sectors aimed at improving access have been undertaken over the past
decade in both countries. Details are presented Figure 11.

In India, the RWSS had to a large extent contributed toward achieving a number of SDG targets like poverty
eradication (SDG1), food/nutritional security (SDG2), and health security (SDG3) (Jiménez & Pérez-Foguet,
2010; Jonah ef al., 2015; Chaudhuri & Roy, 2016; Kabir ef al., 2016). Sampat (2007) notes that the Swajaldhara
program has not been very effective as it is affected by income inequalities and socio-cultural differences. For
instance, the marginalized groups including the lower castes are yet to realize the full benefit of the RWSS
(Srivastava, 2012). It is estimated that 30% of the RWSS experience scheme failure/abandonment due to econ-
omic constraints. As per 2017-2018 estimates, a little over 10% RWSS schemes were planned but never took
off, 17% remained incomplete, and 23% lacked status reports. The RWSS is also constrained by increasing oper-
ation and management weaknesses in the various government agencies at various levels and the lack of effective
coordination of agencies in the sector (Chaudhuri et al., 2020). WaterAid (2021), reporting on the challenges of
drinking water in India, indicates that the fragmentated nature of institutions in the water sector at both national
and state levels makes it difficult to achieve effective coordination between the relevant agencies. This has led to a
duplication of certain key functions and neglect of other important responsibilities.

Ghana, on the other hand, has embarked on many reforms aimed at improving water and sanitation services, as
illustrated in Figure 12.

Reforms in the water and sanitation sectors in Ghana started in 1965 when the Ghana Water and Sewerage
Corporation (GWSC) was set up as a legal entity to provide water services as well as managing sewerage systems.
In 1986, under the structural adjustment program, the operational subsidy on water supply was removed. Since
the 1990s to date, a number of reforms have been introduced with more attention on rural water and sanitation,
while ensuring operational efficiency in urban areas. Reforms have also led to the creation of independent
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Fig. 11 | Key RWSS policy reforms in India, 1951-2014. Source: Chaudhuri & Roy, (2016).
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Fig. 12 | Major reforms in the water and sanitation sectors in Ghana, 1928-2017. Source: Ghana News Agency (2011), CWSA
(2020).

agencies to regulate the two sectors and promote private sector participation to meet the national and inter-
national targets such as the MDGs and SDGs.

One of the major reforms was in 1999, when the Ghana Water Company Limited (GWCL), a publicly owned
entity, was established to replace the GWSC as Metropolitan, Municipal and District Assemblies (MMDAs) took
responsibility for sanitation. MMDAs and district assemblies were mandated to manage rural water and sanitation.
Furthermore, for the purposes of regulation of water services, the Public Utilities Regulatory Commission (PURC)
and the Water Resources Commission (WRC) were established in 1997. In 2008, due to problems of lack of coordi-
nation between the various agencies, the government launched the National Water Policy (NWP), which focused
on efficient management of water resources, reliable urban water supply, and community water and sanitation.

By 2018, significant progress had been achieved, including the formulation of the NCWSPRF, which guides the
implementation of the reform program. Under this new framework, the CWSA assumes direct management of 89
small town water systems. Also, the government invested in water systems that relied on their performance to
optimize operational efficiency, and the outstanding electricity bills on water systems were paid by the CWSA
(GLAAS, 2016; CWSA, 2018, 2020).

Nevertheless, the several reforms to remedy the water and sanitation situation in Ghana have not significantly
yielded the expected health outcomes (Obeng ef al., 2015). In the case of rural water, one of the major challenges
confronting the effective implementation of reform is the erratic power supply to run pumps used to operate com-
munity-based water systems. Another issue is the inability to pay for water due to the high level of poverty in the
rural areas. The third constraining factor is the poor maintenance culture, which often leads to a breakdown of
water infrastructure in the rural areas (Kheni & Braimah, 2014).
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In the case of sanitation, one of the major constraints is the lack of affordability of sanitation technologies and
increasing dependence on public latrines, which have contributed to the continuous high incidence of open defe-
cation, especially in the rural areas (Duku, 2017; WSUP, 2017). Sijbesma (2011) notes that households are
expected to take care of their sanitation in Ghana. Also, under the National Environmental Sanitation Policy
(NESP), households are made responsible for financing household facilities (MLGRD, 2010). Households
have also been responsible for most of the spends in the water and sanitation sectors between 2010 and 2014
(GLAAS, 2016; WHO, 2017).

Furthermore, the lack of clarity of guidelines for sanitation service delivery has resulted in poor coordination
between the relevant implementing agencies (Appiah-Effah et al., 2019). Even though the government has set out
the NESP and strategy that set ambitious guidelines for the management of water and sanitation services, it fails
to clarify how liquid waste or fecal sludge is to be managed (WSUP, 2017). This has resulted in MMDAs and dis-
trict assemblies focusing only on solid waste management services (Appiah-Effah ef al., 2019).

The two sectors also lack the technical expertise to effectively manage the services required (Oduro-Kwarteng
et al., 2015). Oduro-Kwarteng et al. (2015) note that 75% of expertise in the water sector is engaged in water ser-
vices, while sanitation services are dominated by social development personnel with only 2% technical personnel.
Thus, the lack of the relevant technical expertise stands out as a major constraining factor even in achieving the
MDGs in low-income countries (Morgan et al., 2005).

Ampadu-Boakye ef al. (2011) note that government over-reliance on hygiene education and subsidies as a way
of promoting the patronage of household latrines under the Rural Water Supply Program IV (2005-2009) did not
meet the set targets due to poor response owing to a lack of understanding of the local context of the beneficiary
communities (Ampadu-Boakye et al., 2011).

3. DISCUSSION

3.1. Implications of water and sanitation on health in India and Ghana

The lack of access to potable water and sanitation has an adverse effect on the health of many people in devel-
oping countries (UN, 2017; Adelodun et al., 2020), including India and Ghana. The implication is that many
people, especially the rural poor living in these countries suffer from water-borne diseases (Binka et al., 2011;
Adelodun et al., 2020), and diarrhea accounts for 1.73 million deaths every year in them. Other water-related dis-
eases include trachoma, schistosomiasis, ascariasis, trichuriasis, hookworm disease, and malaria (Boschi-Pinto
et al., 2008; Adelodun et al., 2020). According to the United Nations (2018), the rural poor are the most affected
by the lack of adequate water and sanitation services and are prone to many water-borne diseases. Yang et al.
(2020) note a strong relationship between poor water quality and sanitation and the incidence of water-borne dis-
eases. Relying on data from various developing countries, a strong relationship was established between water
and sanitation and the incidence of water-borne diseases, especially among socially disadvantaged communities.

The impacts of improved water and sanitation services on health and their implication on mortality rates in
India and Ghana are illustrated in Figure 13.

Even though the mortality rate attributable to water and sanitation situation had consistently declined in both
countries between 2000 and 2017, the actual numbers are still very high and falls short of the SDG6 2030 targets.
While access to water and sanitation has improved in India vis a vis other developing countries, including Ghana,
the number of deaths of children aged 0-5 years caused by water-borne diseases, such as diarrhea, is still higher
than many others. For instance, in 2015, India recorded the highest percentage of deaths (20%) in the 0-5 year
age group, out of which 10% was attributed to diarrhea. This percentage was higher than that of other low-income
countries like Myanmar (by 7%) and 9% more than that of Kenya (UNICEF, 2015). According to Adichwal
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Mortality rate attributable to unsafe water and sanitation, 2000 to 2019
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Fig. 13 | Mortality rate attributable to unsafe water and sanitation, 2000-2019 (India and Ghana). Source: GBD (2019).

(2016), the high mortality rate among children aged 0-5 years in India is a reflection on the inefficiency of India’s
health system. An estimated 300,000 children in India die of diarrhea annually due to poor water and sanitation
services (Priiss-Ustiin ef al., 2014; Lakshminarayanan & Jayalakshmy R, 2015).

The current water and sanitation situation in India has significant implications for the health conditions of the
urban and rural poor, most of whom suffer from diarrhea and various skin ailments (Cunha, 2015). The World
Bank estimates that unsafe water usage accounts for 21% of communicable diseases in India (Reddy & Dev,
2006).

The water and sanitation reforms implemented in Ghana and India, the increasing budgetary allocation to the
two sectors, and the national programs launched over past decades, as analyzed in this review, clearly demon-
strate a positive impact on water and sanitation services delivery. However, the regional and urban/rural
disparities underscore the need for a more focused approach to deal with the challenges being faced by deprived
communities and regions to make the 2030 SDG6 target achievement a reality.

This review has further highlighted how socioeconomic conditions influence peoples’ choices of water and
sanitation services. Hirai ef al. (2018) note that factors such as literacy levels, income levels, number of children
aged under 5 years, and social classification of households play a key role in determining household choices of
sanitation services (Tiwari ef al., 2022). This is because, increased household income makes it possible for house-
holds to build their own toilets, as the high cost of construction acts as one of the impeding factors of household
toilet ownership (Sara & Graham, 2014). Also, literate households are more likely to acquire toilets due to their
social status and better appreciation of the implications of poor sanitation (Guiteras ef al., 2015; Hirai et al.,
2018). This review shows high ownership of household toilets in urban areas, where literacy and income
levels are high, as compared to low household toilet ownership in rural areas, where literacy and income
levels are low.

A relationship between access to water and household toilet ownership has also been established. Hirai et al.
(2018) note that where households have access to water, they are more likely to build their own toilets as water is
essential to run toilets (Tiwari et al., 2022). This review shows that even though access to water has improved in
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both India and Ghana, the rural areas in these countries rely on public water points (non-pipe) for household
purposes, whereas the urban areas rely mainly on pipe systems for their domestic consumption. Considering
the time people have to spend to fetch water to run household toilets, those with no access to household
piped water will rather prefer to use public toilets or resort to open defecation, a practice that is still widespread
in the rural areas (Guiteras ef al., 2015; Hirai ef al., 2018).

It is evident that the reforms implemented in the two countries over the past decades reflect a clear response to
the changing scenarios in the water and sanitation sectors. Both countries have been pragmatic and innovative in
their approaches to meet the challenges and changes in the socioeconomic situation. However, what is missing is
the lack of long-term plans for the two sectors to serve as a blue print for future reforms.

4. CONCLUSIONS AND POLICY IMPLICATIONS

This paper raises several policy issues that are worth considering for achieving clean water and sanitation (the
SDG6) targets in Ghana and India. There is a need for formulating water and sanitation policies that focus on
the poor and the marginalized sections of society and on deprived regions and states. In both countries, water
and sanitation policies need to be designed to bridge the resource gap between deprived rural communities
and more-resourced urban communities. One of the ways of doing this is providing support for techno-insti-
tutional support systems, whereby poor communities will have access to affordable appropriate technology to
access potable water and appropriate sanitation facilities.

The importance of formal education, especially of women and girls in rural areas, cannot be ignored anymore.
Although improved water and sanitation infrastructure facilities, such as piped water closets or private latrines,
contribute to reducing the incidence of water-borne diseases, the education of women and girls increases their
awareness and influences the choices that they make in terms of accessing appropriate sanitary toilet types
and water treatment options for achieving better health outcomes.

The high cost of providing sanitation facilities has been identified as a major constraining factor in achieving
sanitation targets in India and Ghana. There is a need to introduce polices that encourage the use of local build-
ing materials for the construction of household toilets using local artisans. This will significantly cut the cost of
providing household toilet facilities locally, while creating employment for local artisans. Local artisans also need
to be trained to maintain installed water systems in the communities and to read water meters within the com-
munities to ensure the efficient running and maintenance of these water systems. Also, training more technical
experts in the sanitation services sector is critical in ensuring efficiency in the sector.

The effective collaboration of local state institutions and other non-state actors involved in water and sanitation
services in the rural communities in the two countries is critical for achieving SDG6 targets through effective
planning and execution of reforms and thereby reducing the adverse impacts of the lack of potable water and
good sanitation. Some of these institutions, inter-alia includes the Water and Sanitation Committees, Water
Boards, and the District Water and Sanitation Agencies in Ghana and the Village Water and Sanitation Commit-
tee (VWSC), the Water & Sanitation Support Organization (WSSO), and the District Water Sanitation Mission
(DWSM) in India. It is, however, important to ensure that such local institutions are given a reasonable level of
autonomy to manage water and sanitation in villages so as to avoid undue interference from central regulatory
institutions and bureaucratic service agencies in their day-to-day operations. Furthermore, in India, the Mahatma
Gandhi National Employment Guarantee (MGNREG) scheme, which is a national employment guarantee pro-
gram, can be leveraged to train rural youth, including women, to engage in various activities related to water and
sanitation provision, as this will further enhance community ownership of local initiatives.

As the sanitation sector is not growing at the same pace as the water sector in India, the government needs to
adopt innovative economic policies aimed at incentivizing the construction of household toilets and community-
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based sewerage treatment systems by local authorities. These incentives can be in the form of granting edu-
cational incentives like scholarships to low-income households who construct household toilets. In Ghana,
district assemblies who commit a part of the locally generated funds for providing sewerage treatment plants
may benefit from higher budgetary allocation for education or health. Incentivizing household toilet ownership
will create an avenue for many, who for various reasons do not have toilets at home, to get one. The government
or other agencies, on the other hand, need to ensure that appropriate water infrastructure services are provided
for adequate and reliable supply of water, particularly in rural areas.

Finally, the need for adequate budgetary allocation to the water and sanitation sectors is crucial for the effective
functioning of local institutions for executing reforms. This will enable local institutions to invest in water-harnes-
sing projects and initiatives that help communities to create alternative and less capital-intensive sources of water
supply systems and reduce the overdependence on groundwater as a main source of water, especially in the case
of India. The continuous decline of ODA to the two sectors in the two countries highlights the need for mobiliz-
ing alternate local financial resources, including contributions from private as well as corporate sector entities
and civil society organizations, to support water and sanitation services. Furthermore, capital cost-sharing
between the government and the water users to promote community ownership and the maintenance and
upkeep of water and sanitation infrastructure is necessary and needs to be encouraged in both countries.

With the continuous prevalence of the COVID-19 pandemic over the last 2 years and its adverse impact on
government spend on the water and sanitation sectors, further research and empirical investigations on reforms
instituted in the pandemic era to achieve the SDG6 targets will help the government and other relevant stake-
holders better prepare for future pandemics.
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