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Abstract: For many years in the past, drought and famine instigated food crisis was the fundamental focus of debate among
scholars, politicians and the general public in Ethiopia. More recently; however, accessing freshwater becomes the
headache of urban households due to rapid and unplanned urbanization in the country. This study describes the
encroaching water crisis in an emerging town in northwest Ethiopia. Concurrent mixed method research was followed
in data generation and analysis. Results indicated that many households did not get sufficient, sustainable and
equitable freshwater. The daily per capita freshwater collected by the households was lower than the universally
recommended minimum threshold and happened to significantly vary with demographic and socioeconomic variables.
Households observed wasting much time in search of water and face health hazards due to lack of freshwater.
Moreover, freshwater supply in the town was reaching a crisis level and not given attention by the government. It is
recommended that the government and public agencies work hard to overcome the freshwater supply crisis, develop
sustainable schemes, and respect the universal water right of citizens.
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1. INTRODUCTION

Potable freshwater is a fundamental requirement for human health and survival. It is the basis for
all forms of life and sustainable development (UN-WATER 2018) and cannot be replaced by
another Earth resource (Koehler 2008). However, its amount in areas settled by humans is very
limited due to inadequate supply from water sources, limited access and improper use. Proper
freshwater use activities are violated by poor access, inadequate delivery, low quality and quantity.

When availability, accessibility and proper utilization of freshwater are violated, the continued
existence of humanity will be in danger. For instance, when there is lack of freshwater and people
do not have good hygiene practices in an area, fatal infections may easily occur from polluted water
and then spoiled food items may cause severe sickness and many deaths, particularly in children
and infants (Sobsey et al. 2008). Gelamo (2014) argues that insufficient access to potable freshwater
supply is exacerbating sanitation and hygiene problems and the incidence of poverty in many
developing countries. Shortage of adequate and clean potable freshwater, thus, jeopardizes food
security, human nutrition and health in the developing areas of Africa and Asia (Koehler 2008). The
shortage can trigger conflict among users at village or community levels (Ostrom 1990; Gleitsmann
et al. 2007).

Sobsey et al. (2008) indicated that around 1.1 billion people throughout the world were forced to
use risky water from underground and open sources due to shortage of access to clean drinking
water. Recent studies have also indicated that over 2 billion people are now suffering from severe
water stress globally (Mwangi 2014; UN 2017; Bain et al. 2018). Other studies also indicated that a
large number of countries are reaching frightening stages of freshwater shortage and scarcity. For
instance, countries in the middle-east, sub-Saharan Africa (SSA) and South Asia suffer from severe
water shortage and stress. In SSA, the water-stressed countries are experiencing extreme population
growth rates, but diminishing rates of per capita water (UNDP 2006). Less developed areas, such as
Ethiopia, suffer from the scarcity of safe potable freshwater for home consumption and sanitation
due to rapid population growth rates. The freshwater supplies in these countries are expected to be
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scarcer and scarcer in the coming decades owing to the rapidly increasing populations, growing
demands, wetland alterations and climatic changes (Wintgens et al. 2008; Wiek and Larson, 2012).

Cities and towns, which are supporting 54% of the world population by now and supposed to
host 66% of the world population by 2050 (UN 2014), are the most hit by potable freshwater crisis
throughout the world. Those urban areas in the developing countries are among the most affected by
the crisis in recent decades. However, most of the world urban population concentration by 2050 is
expected to grow in these countries which are equipped with inadequate facilities (UNWWDR
2015; Majer 2016). The concern of freshwater supply, access and sustainability is thus nowadays
emerging to be one among the many challenges of urban areas, particularly, in developing
countries.

People living in cities and towns of the developing countries access water from springs, bore-
holes, streams, rivers, ponds, lakes, hand-dug wells and from trapped rainfalls. The water from
these sources can be made available for household consumption through fetching using human and
animal labour, from private standing pipes or from public taps (Fridah 2015). Yet, potable
freshwater supply for household consumption from reliable source is rare. Due to this, households
are forced to collect it from defective sources. Accessing it from unreliable sources is possible only
through paying higher prices and the sources are often unsustainable, inadequate and unsafe.
Freshwater from such unreliable sources are frequently contaminated by urban wastes, and hence
expose urban dwellers to various diseases (Bahri 2012; Otti and Ezenwaji 2019).

The task of helping urban residents to access useable water, thus, requires active planning, good
governance, community participation and suitable infrastructural schemes (Adams et al. 2018). The
process involves the production and storing of water at the sources, conveying it to treatment plants
and reservoirs and then distributing it to consumers via the use of pipelines. Deficiencies associated
with these procedures significantly influence the urban freshwater access efforts and processes.
Scarcity of adequate water sources, unsustainable supplies, costly pipe-water installation systems,
ill-equipped technical facilities, repeated power interruptions, inequitable water allocation dealings,
poor water storage capacities, weak user participation, financial constraints and absence of good
governance greatly impact urban water access functions (Mekonnen 2014; Kebede 2015). Rapid
population and urban growth rates and insufficient infrastructure are other factors affecting access,
supply and delivery of potable freshwater systems in poor communities. Coupled with this, the
unsustainable development policies in poor countries greatly impact the quality, access and
sustainability of freshwater supplies.

Getting clean and affordable water to satisfy basic needs (drinking, food preparation, bathing,
laundry and related household sanitations) is a universal human right (Gleick 1996). According to
World Health Organization (WHO 2003) standards, the minimum water requirement to satisfy the
mentioned needs is 20 liters per person per day (I p” d™). Gleick (1996) recommended 50 1 p” d”' to
satisfy the basic needs. He proposed three 1 p' d' for drinking in normal temperate climatic
settings. He, then, suggested an increased threshold of approximately five 1 p' d' with
consideration of both temperate and tropical climatic conditions. He proposes 20 1 p” d' for
sanitation. For bathing he suggests approximately 70 1 p”' d™' (a range of 45-100 1 p"' d for
developed countries and 15 1 p' d” or between 15-25 1 p"' d' for developing regions). Average
amount of freshwater required for food preparation reported in Gleick (1996) is 10 1 p* d™ to
achieve basic requirement (or approximately 10-20 1p™' d') to meet regional levels.

Household freshwater supply access and use in Ethiopia is one of the lowest in the world. For
instance, the per capita freshwater use (1 p"'d™") in 1990 was only 13.3 for the country (Gleick 1996).
This water is below the minimum absolute amount of freshwater (20 1 p” d™') recommended by the
WHO (2003) for basic human needs. In 2014, only 55% of the households all over the country were
getting access to improved potable freshwater supply. This is much higher compared to the 25.6%
household access to water in the year 2000. Nonetheless, access to piped water supply is still very
low — only 33% in 2014 (UN 2015). For Amhara Region, where the current study is conducted, the
potable household freshwater coverage does not exceed 60%, meaning 40% of the households do
not have access to clean potable freshwater (Wonduante 2013).
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Several studies assessed household water access, supply and use in different parts of Ethiopia in
the near past. For instance, Mekonnen (2014) explored the urban water supply and use in Asayta
town, northeastern Ethiopia. Gelamo (2014) assessed the urban household water supply in
Gimbichu town, southern Ethiopia. Majer (2016) evaluated the Welkite town water supply system,
in the Gurahge Zone, central Ethiopia. The paper of Kumessa (2016) also examined the causes and
impacts of water shortage on urban households in Burayyu town in central Ethiopia. All these
studies described the water access and supply systems. This study focuses on describing the amount
of freshwater collected and used at home alongside household demographic and socioeconomic
variables to show the scenario of the alarming freshwater crisis in urban areas of Ethiopia with a
focus on Agew-Gimjabeht town. It tries also to appreciate the water sources, distribution systems,
storage facilities and water use variations among different categories of household groups.

2. MATERIAL AND METHODS

2.1 Description of the study area

The study area, Agew-Gimjabeht town, is found in Awi Zone in the northwestern highlands of
Ethiopia. It is located 420 km northwest of Addis Ababa at 10°51" N and 36°54 E (Figure 1). The
town covers 627 ha land at an altitude of 2320 m asl on a basaltic plateau in Ankesha-Gugusa
Woreda (District). The entire size of the domicile woreda measures 1029.24 km® area between
1800-2900 m asl elevation ranges. Around 70% of the landscape is plain, 27% mountainous, 2.2%
rough and 0.8% wetland terrain. The main climate is Woina Dega (sub-tropical). The average
yearly temperature and rainfall range between 15-20 °C and 1000-2000 mm, respectively. Three
discrete rainfall periods (summer, autumn and spring) are experienced in the area. The summer has
high rainfall spells whilst autumns and springs are characterized by modest and slight rainfall
events, respectively (ANGWFEDO 2017).
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Figure 1. Map of the study town

The town was established in 1673, during the reign of Atsie Yohannes I (Tsadiku Yohannes,
1667-1682 AD). The size of the town expanded and got a municipal status in 1938. From 1961
onwards, the town has served as administrative and market-service center for different district
arrangements named Ankesha Woreda, Ankesha-Banja Woreda and Ankesha-Gugusa Woreda,
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respectively. The town now is inhabited by 17,898 people (8,488 males and 9,410 females) in two
Urban Kebele Administrations (UKAs are lower urban administration units in Ethiopia). Afan
Oromo, Amharic, Awigna, Guraghegna and Tigriegna are spoken by different number of people.
Christianity and Islam are the major faiths of the dwellers of the town (ANGWFEDO 2017). Schools,
health centers and financial institutions are among the main public institutions found in the town.

Land use in the town is classified into suburban-residential, commercial, administration and
social amenity, transport terminal, agricultural, sport and recreational green areas. Crop-animal
farming is practiced by considerable number of the people living in the town to supplement their
income. Many people depend on small-scale enterprises and services for their livelihood. Small
business hotel services, milling, bakery, lumbering, brick-making, retail shopping of different
commodities including grain selling and electronics are important means of livelihood of the
people.

2.2 Research method and data
2.2.1 Research design

The study used the concurrent triangulation mixed method model which involves concomitant
gathering and analysis of quantitative and qualitative data. The approach employed manifold
information sources and techniques to generate both numerical and qualitative information using
several perspectives such as questionnaires, in-depth interviews, focus group discussions (FGDs)
and field observations.

2.2.2 Sampling and data generation

The study urban area, Agew-Gimjabeth town, is restructured into two UKAs for the sake of
governance. Scarcity of access to potable freshwater is a pervasive constraint of the households in
the two UKAs. Hence, both UKAs were considered in the study. A total of 357 sample
representative households were identified from 3,321 households, using systematic random
sampling technique for the questionnaire survey. Yamane (1967) sample size determination
procedure was followed to reach the 357 sample population. Because this method offers large
sample sizes to be compared to other models, it was used to determine the sample size of the
households in this study. Following the decision of the size of the sample population, 204 and 153
household respondents were identified from 01 and 02 UKAs, respectively, using the proportional-
to-size allocation method through systematic selection procedure. Sixteen knowledgeable household
heads (four women and four men in each UKA) for FGDs and six elders (one woman and two men
in each UKA) were also purposively selected for additional in-depth interviews on households’
perspectives, behaviours, attitudes and experiences.

Following identification of the study samples, both closed-ended and open-ended questions
pertaining to demographic, biophysical, socioeconomic, water supply access, use and sustainability
issues were designed for numerical data generation. The questions were first prepared in English
and then translated into the local language, Ambharic, to ease the barrier of communication. Then, a
preliminary survey was undertaken and data were collected from 20 residents met on various
occasions so as to check the relevance and validity of the questions. After that, the questionnaires
were improved by deleting irrelevant concepts and by adding new ones which were considered
important during the pretest. Finally, the questions were distributed to the 357 sample households
for final data gathering. During the survey, three university graduates were recruited, trained and
assigned to assist respondents who could not read and write. The questionnaires were completed
and returned from the beginning of March to the end of May of 2018, under close supervision of the
lead researcher.

Simultaneously, the in-depth interviews and FGDs were facilitated by the lead researcher. Pre-
designed guiding questions were used during the in-depth interviews and FGDs. Detailed field
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notes were also compiled in due process. Field observations were undertaken before, after and
during the questionnaire survey time by walking across the different corners of the town. This has
provided the opportunity to visualize the actual state of affairs in the field about the prevalent water
sources, the walking distances between water points and residential areas, the existing water
utilization conditions and about freshwater supply and sustainability issues. Additional background
data were gathered from books, office archives, reports, research articles and internet sources.

2.2.3 Methods of data analysis

The data collected through different methods in this study were analyzed using quantitative and
qualitative techniques. The quantitative data gathered from the questionnaire survey were first
edited, coded and entered into the computer using the Statistical Package of the Social Sciences
(SPSS Version 20) and then analyzed using descriptive and inferential statistics. The descriptive
statistical mean values were used to describe the amount of freshwater collected and consumed by
households against the demographic and socioeconomic variables. This has helped to clearly
demonstrate the scenario of the severe water crisis in the studied urban area. The mean water use
differences between households grouped under sex, marital status, education, employment, house
type and pipeline connection categories were analyzed using independent samples T-test. The
average water use variations among household age, family size and income groups were also
assessed using One-Way Analysis of Variance (ANOVA).

The qualitative information obtained from in-depth interviews, FGDs and field observation were
concurrently analyzed to augment the quantitative results in each section of the data analysis.

3. RESULTS AND DISCUSSION

3.1 Basic information on household characteristics and freshwater use

A total of 357 households were assessed to collect adequate information in this urban household
freshwater study. About 51% of the households were managed by women, while the rest 49% were
led by men (Table 1).

Table 1. Basic freshwater use information by different category of households

Variables Ne & % of Mean family Water use T-test results
households size 1n'd! 1p'd! T-value P-value

Sex

Female 181(51) 4.06 41.77 10.30 0.39 0.70

Male 176(49) 4.44 42.50 9.58

Marital status

Single 56(16) 3.20 37.86 11.84 -0.85 0.40

Coupled 301(84) 4.40 42.92 9.67

Formal education

Attended 328(92) 4.20 41.89 9.99 -1.48 0.14

Not attended 29(8) 4.48 44.83 9.35

Employment

Employed 225(63) 4.16 41.07 9.88 1.96 0.05

Not employed 132(37) 4.39 43.94 10.00

House type

Rented 59 (17) 4.34 42.37 9.77 -0.12 0.91

Non-rented 298(83) 4.23 42.10 9.96

Pipeline connection

Connected 243(68) 4.21 43.62 10.36 2.33 0.02

Not connected 114 (32) 4.32 38.95 9.02

Note: Nes in brackets are percentiles; 1 h™' d! refers to water use in liters per household per day; the T-test values refer only to
mean water use (1h"' d™") comparisons.
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The mean age of the family unit leaders described was 34.5 years. The youngest head was 20
years old, whereas the eldest was aged 60 years (Table 2). Over 83% of the studied household heads
were married (coupled), whilst 15.7% were unmarried. On the other side, almost 92% of them had
passed through formal education and only 8% were not formally educated. Many of them (63%)
were workers of government institutions and some others (37%) were engaged in non-governmental
businesses such as trading, milling, shopping, carpentry and other small-scale enterprises (Table 1).

The total number of people residing within the 357 households was 1515 (Table 2). The average
was 4.24 persons per household (p”' h™"). The maximum family size for the considered households
was recorded eight, yet the minimum was one implying that there are heads without children. The
mean monthly income of the surveyed households reached Ethiopian Birr (ETB) 3472.49 (note that
one US Dollar was ETB 28 during the survey time). However, there appears a big gap between the
lowest (ETB 200) and the highest (ETB 13000) monthly incomes (Table 2).

Table 2. Basic information on households’ demography, income and freshwater use (N=357)

Variables Total Minimum Maximum Mean Standard Deviation
Age of the head (years) - 20 60 34.53 7.82

Family size (Ne) 1515 1 8 4.24 1.45

Household income (ETB) - 200 13000 3472.49 1944.32

Wateruse (1hdy 20 80 42.13 17.80

Wateruse (1p"d) 993

Total water use per day 15040 - e e e

Source: Computed from the household survey data (March - May, 2018)

3.2 Freshwater sources in Agew-Gimjabeht town

The field survey result (Table 3) indicates that the sources of water for 68.3% of the studied
households were private standpipes. For over 10% of the households, the sources of such water
were public standpipes; locally named Bono. Other 17.4, 12.6, 4.5 and 1.4% households reported
they used water collected from open springs, hand-dug wells, rainfall and rivers/streams,
respectively. Assefa (2006) reported similar freshwater sources for households with no pipeline
connections in Assosa town, Ethiopia.

Table 3. Households’ perceived water access and sources (N=357)

Responses Ne %
Access to sufficient & sustainable potable freshwater Yes 112 314
No 245 68.6
Potable freshwater sources Springs 62 17.4
(Multiple response) Rivers/streams 5 1.4
Hand-dug well 45 12.6
Rainwater 16 4.5
Public tap 37 10.4
Private tap 244 68.3
Perceived distance of water point from home (in meters) <200 252 70.6
201-400 59 16.5
401-600 21 5.9
>601 25 7.0
Perceived water interruption Yes 337 94
No 20 6
Availability of pipe water in a week Daily 21 6
(Multiple responses) Once in 2-3 days 253 71
Once in 4-5 days 38 11
Once in a week 45 13
Water cost per month (ETB) for 1 m® water <6 349 97.8
>6 8 2.2

According to Agew-Gimjabeht Town Water and Sewage Office (AGTWSO), improved pipe
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water for the town dwellers was delivered from two main sources. One of these sources was a deep
borehole developed at the southwestern part of the town in an area called Bitota Goti. This borehole
was developed in 1975 and had a capacity of producing 7-9 m’ water per hour. The water from the
borehole was channeled to the 58 m® reservoir located near the Kidist-Selassie Church at the
northern part of the town for treatment. The treated water from the reservoir was then made to reach
the households using pipelines (iron-tubes) connected with public and private standpipes. Water
was also provided from developed springs at a village named Mamasha Gebriel, at the western edge
of the town, eight kilometers away from the center of the town. This water source was developed in
2005 by joining three springs. It had a production capacity of 45 m’ water per hour. The water
produced here was stored in a separate reservoir which had the capacity of holding 530 m’. Water
was also channeled from this source into the homes of users with Ductile Iron Pipes. The end users
collected the water channeled from these two sources at public and private standpipes erected in the
town. However, water from the two production centers was not continuously pumped for 24 hours
as checked during the survey time.

3.3 Pipe water distribution and use in the town
3.3.1 Pipe water distribution

The way how water is delivered and distributed to consumers influences the supply and quality
of freshwater reaching the end users and the efficiency of use of water at home. Water distribution
to the different users often begins from the sources. From use source locations, water is developed
and made ready for use. In the study urban area, water from the two sources (springs and boreholes)
was drawn off into the reservoirs using electric power for treatment. After treatment, the clean
water from the two reservoirs was pumped to the users by a network of pipelines (iron and rubber
tubes). Water to the consumers was pushed by the force of gravity or hydraulic pressure. At last, the
end-users collected the water from private or public standpipes.

Office sources indicated that the town had a total of 1662 pipe water users (1461 private and 201
commercial and government institutions). From the 357 households interviewed, 68% reported that
they had their own private standpipe connections (Table 1). However, repeated power interruptions
hindered the continuous delivery of water to the users in the study urban area as reported by over
76% of the households (Table 4). For instance, 68.6% of the studied households complained that
they did not get sufficient water on a sustainable basis (Table 3). Another 94% reported that they
faced frequent water interruptions. Due to this, 13, 11 and 71% of the households remarked that
they got pipe water once in a week, once within 4-5 days or once in 2-3 days, respectively.

Table 4. Factors influencing household water use (N=357)

Influencing factors (multiple response items) % of respondents
Power interruption 76.47
High rate of urbanization 66.11
Seasonal change 45.66
Rough micro-topography 17.93
Weak management capacity 83.75

Water supply in the town is also influenced by micro-topography, season, rate of urbanization,
management system, distance from the water point and payment. For instance, rough micro-
topography in the area was reported to delay the flow and discharge of water in the different parts of
the town by 18% households. Over 45% of the households perceived that the water reaching their
standpipes vary with the change in seasons. More than 66% complained that high rate of
urbanization led to water supply shortages in the town. Weak water management capacity at home
and outside home are also indicated as constraints by 84% of the households (Table 4). A
considerable number of households (some 7%) reported travelling more than 601 meters to reach at
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the pipe water points (Table 3). Few households (<3%) paid more than ETB 6 per month, on
average, for their water consumption.
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Figure. 2. Water queues in Agew-Gimjabeht town (April 2018)

Absence of sufficient pipe water connection in the different spatial corridors of the town, lower
financial capacity of households to pay for private connections and irregularity of the quantity of
water reaching increased number of users at a time were also identified as challenges during FGDs
and in-depth interviews. The increased water demand due to the rapid built area expansion reduced
the frequency and amount of water reaching the users. Related to this, absolute water poverty (total
absence of water) in the newly built-up peripheral areas emerged to be severe headache for many
people as observed in the field. In those areas, long queues were very common at the public
standpipes (Figure 2). The queues lasted longer minutes and even took hours and ended with
payment of higher prices (= ETB 3) to buy a jerrycan (20 liters) of freshwater. This happens
because of the higher demand and lower supply of water as learned in FGDs. Similar findings of
high demand and low supply of freshwater were reported in Gelamo (2014) and Kebede (2015) for
Gimbichu and Hossana towns, respectively in southern Ethiopia. FGDs proved that level of existing
piped water supply system in the town did not meet the required optimum standard with regard to
coverage, reliability, accessibility and sustainability.

3.3.2 Household water use

Water use here refers to the amount of potable water collected and consumed by the households
from different sources for various functions. The total amount of freshwater collected and used by
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the studied households per day was calculated to be 15040 liters (Table 2). The average potable
freshwater use reported by the respondent households was also 42.13 liters per household per day (1
h''d") with a minimum and maximum of 20 and 80 1 h™'d™", respectively. The mean per capita water
was also 9.93 1 p' d”'. However, this freshwater use appeared to vary with sex, age, marital status
and employment of the household heads and also with the family size, house type, pipeline
connection and monthly income of the households (see Tables 1, 2 and 5).

Table 5. Water use comparisons by age, sex and income of household groups

Variables Ne & % of Mean family Mean water use One-Way ANOVA
households size 1n'd! 1p'd! F-value P-value

Age (years)

20-35 245(68) 3.87 37.80 9.77 40.98 0.000

36-50 92(26) 5.07 48.04 9.48

>5l1 20 (6) 5.05 68.00 13.47

Family size (Ne)

1-3 106(30) 2.57 36.42 14.19 15.70 0.000

4-6 232(65) 4.73 43.36 9.16

=7 19(5) 7.63 58.94 7.72

Income (ETB)

<5000 289 (81) 4.13 42.31 9.99 1.59 0.205

5000-8000 64(18) 4.72 45.63 9.67

>8000 4(1) 4.50 45.00 10.00

Note: Nes in brackets are percentiles. The ANOVA values refer only to mean water use (1 h! d‘l) comparisons.

Table 1 indicates that the average freshwater collected and used by women and men-headed
households was 41.8 and 42.5 liters per day. Contrary to this, the per capita freshwater collected and
used by the respective households were 10.3 and 9.4 1h'd”". This indicates that the per capita water
(1 h''d™") collected and used by the households where men were heads of families was a little bit
more, compared to that collected and used by the households where women were heads of families.
Nevertheless, the per capita water (1 p”' d') was more in the households where women were heads
of families. As the households where men were heads of families supported more total and average
families than the households where women were heads of families, the statistical output is
somewhat correct. However, the mean water use difference (1 h d) between the two household
groups was not statistically significant (T=0.39; P=0.70; DF=355).

The freshwater consumption of the households was computed with the age distribution data of
households compiled during the field work (Table 5). Consequently, the mean freshwater use in the
studied households was found to be significantly different with the age group of the heads of the
households (F=40.98; P<0.001). Households led by heads aged 20-35 years were found collecting
and using the smallest amount of freshwater (37.8 1 h™" d™') compared to 48 and 68 1 h™' d”' collected
and consumed by families headed by older people, respectively. This is expected, because
households led by older people may support large families, own their private metered-tap
connections, have better incomes and higher demands of water; hence, they can collect and use
more water compared to those led by younger persons. The per capita freshwater collected and
consumed in households led by the older people (> 51 years), however, appears much higher (13.47
1 p' d"). This may be due to presence of few persons in the family as a result of more children
leaving home to start their own families. These households use more per capita freshwater
compared to the mean per capita freshwater (9.93 1 p' d') (see Table 1 and 5) collected and
consumed by all households of the town. Conversely, families led by heads aged 20-35 years and
36-50 years were found to use 9.8 and 9.5 liters of freshwater p”' d', respectively (Table 5).
Generally, as the age of the head of the household increases, the water demand and water access
capacity of the household grows, and hence, the amount of freshwater collected and utilized by the
household increases. The result is consistent with the works of Desalegn (2012) reported for the
town of Merawi, northwest Ethiopia.

As can be seen in Table 1, the average freshwater used (1 h'd™") was 42.9 and 37.86 for married
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and single-parent families, respectively. The amount of water collected and consumed per person
per day by single-parent families was 11.8 1 p" d"' compared to only 9.7 1 p" d”' for families where
both parents live together. These data indicate that in households where both parents live together
more water was collected, but the per capita water use in those households remained low for the
collected water was shared among the large number of household members (by 4.4 family members
on average compared to the only 3.2 family size in single-parent families).

There appears also a mean water use difference between households led by persons who had
formal education and those led by persons not attending formal education. Those households led by
persons who did not go through formal education were found to support large families (= 4.5
members on average) and collected more water (44.83 1 h”' d') compared to 41.89 1 h'' d’
freshwater collected and used by households led by persons who passed through formal education.
Conversely, the per capita water use (1 p”' d-1) reached 10 in the latter group compared to 9.35 1 p”
d”! in the former group. This indicates that households led by heads who did not go through formal
education collected more water h™ d™', but the per capita water use (1 p* d) in these households
appeared lower than that collected and used by households led by heads who passed through formal
education (Table 1).

The average freshwater collected and used in the area appeared also to significantly vary by
family size of the households (significant at P=0.000 level; Table 5). Households supporting large
families (> 7 members) consumed more water (58.94 1 h' d') and those with 4-6 family members
used 43.36 liters of water h™' d”' compared to 36.42 1 h™' d' collected by households that supported
small families (1-3 persons). The average water 1 h™' d' used by the larger families, in general,
appeared much larger than the 42.13 1 h™ d' average water use calculated by all households of the
town (Table 2). This finding indicates that there is higher water demand and consumption with an
increase in the number of family members in a household. However, the existence of many
members in a household increased the sharing of the limited amount freshwater available for the
family and it clearly reduced the per capita water used per day in the studied households with
different family sizes. For instance, the freshwater 1 p' d' collected and used in the assessed
households appeared decreasing with increasing family size. It is 14.19 1 p' d' in families
comprising 1-3 members, 9.16 in households with 4-6 people, and 7.72 in the lager families having
greater or equal to 7 members (Table 5). This result conforms to studies which reported increasing
water use and consumption with increasing family size in other urban areas of Ethiopia (e.g. see
Desalegn 2012; Hikma 2012; Tarekegn 2014; Meseret 2015).

It is possible to observe in Table 1 that households led by non-government employees collected
more water (44.83 1 h™' d") compared to those led by persons who were working in government
offices. These households collected only 41.07 liters per day. The evidence here clearly indicates
that there is a statistically significant water use difference between the two groups of households.
This is also confirmed in the T-test comparison (T=1.96; P=0.05). Conversely, the mean human
water consumption (I p”' d') appeared almost similar (10) for both households headed by persons
employed and not employed in government institutions.

People living in rented houses collected and consumed a relatively more average water (42.37 1
h™' d") compared to 42.10 1 h™" d' freshwater collected and used by those people who owned homes
(Table 1). The per capita freshwater (1 p” d™) collected and used in the two household groups was
found almost similar (= 10 1 p'1 dh.

Comparison of freshwater collection and consumption between households having access to tap
water and those without access to tap water (Table 1) indicates almost a similar picture. Those
families with access to tap water collected and used 43.62 1 h' d"' and 10.36 1 p" d"' water
compared to 38.95 1 h™' d”' and 9.02 1 p"' d' collected and used by households with access to tap
water. Here, the average water (I h™' d™') collected and used by the households appeared to be
statistically significantly different across the family groups (T=2.33; P<0.05).

One more factor that makes freshwater collection and consumption different is the monthly
income of the households. Families with lower monthly incomes (< ETB 5000) collected and used
the least amount of average freshwater (only 42.04 1 h™' d™' ) compared to less than or equal to 45 1
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h'' d"' water collected and consumed by households with higher income (Table 5), although the
difference was found to be non-significant in the ANOVA result (Table 1). The per capita
freshwater use (1 p' d') appeared almost similar (= 10 liters) for both income groups of the
households.

The above reported water uses were attributed to the average amount of water households
consumed for domestic purposes. During the field observation it was observed that almost all
households used the water they collected from the different sources for drinking, food preparation,
bathing, washing clothes and dishes, and for house sanitation. Some households were also observed
using freshwater for watering gardens and domestic animals and for construction. Key informants
confirmed that households used tap water for all purposes when they failed to access additional
water from alternative sources. These water uses are consistent with the uses identified in three
towns in Ethiopia; Asayta, Gimbichu and Hawassa (e.g. see Gelamo 2014; Mekonnen 2014;
Tarekegn 2014). However, the mean 9.9 1p' d”' (Table 2) freshwater use was generally very low to
satisfy the above mentioned basic human needs and to sustain human well-being. This is far lower
than the lowest absolute threshold (20 1 p' d) set by the WHO (2003). Compared to local
circumstances in Ethiopia, it is the lowest compared to the 25 1 p”' d”! water consumption reported
for Wolkitie town, Central Ethiopia (Birhanie 2010) and 14.22 1 p' d”' freshwater use identified for
Mekelle, northern Ethiopia (Hikma 2012).

3.3.3 Water storage at home

The type of container that the households used to collect and store water was expected to
influence the quality of freshwater use and also the frequency of going to the source for collecting
the freshwater required at household level. As noticed during field observations, main containers
used by the households for collecting and storing water included jerrycans, water tanks, traditional
pots (insira) and plastic buckets. The jerrycans had the capacity of storing 20 liters of water at a
time. Water tanks are plastic containers like jerrycans, but are much bigger than the jerrycans.
Traditional pots (insira) are locally made clay containers of varying sizes. The plastic buckets are
very common in the area and have the capacity of storing up to 20 liters of water. During the field
observations, it was observed that most of the households in the town collected and kept their water
using jerrycans. There were also few households who depended on pots/insira for their collection
and storage of water. From this finding, it is possible to generalize that the households in the town
use different materials to collect and store the water they use for different purposes.

3.4 Impacts and the scenario of the freshwater supply crisis

Armstrong (2006) argues that water, as the basis of life on the planet Earth, must be an ethical
necessity to all who needs it. This author further adds that sustainability of water supply should not
be considered as a subsidiary right but need be an ‘ethical imperative’. According to Gleick (1996),
every person must get at least 50 1 d™' of freshwater to satisfy basic needs and to lead a healthy life.
He argues that every person has the right to get this amount of freshwater and governments ought to
take the duty of providing this basic water to their citizens. This is in fact the minimum requirement
for survival, excluding what is needed for improved sanitation, recreation, agriculture and other
purposes. The WHO (2003) recommends that every person has the right to get an absolute threshold
of 20 1 p' d™'. This, in fact, is set to address basic needs required for survival disregarding bathing
and sanitation requirements. The optimal level set by the WHO (2003) is 100 1 p" d”'. Based on the
above recommendations, freshwater must be physically, economically, safely, sustainably and
equitably accessible to all citizens on a daily basis within a radius of one kilometer or a 20-minute
walking distance. The reality on the ground in the study town is quite different from the proposed
threshold. It is less than 10 1 p™' d' (Table 2). With such shortage of water, citizens are exposed to
undesired health and livelihood hazards. It can have its own impact on the life of the local people
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and is part of a water crisis and poverty. Life cannot be fairly sustained without meeting the
minimum freshwater requirements.

Table 6. Impact of lack of sustainable and sufficient potable freshwater

Perceived impacts |N9 %

Walking longer distances to reach at water points 119 333
High cost of freshwater 43 12.0
Long waiting hours during water turns 49 13.7
Using unsafe water 146 40.9
Taking much time to fetch water 243 68.1
Availability of government focus on the problem 111 31.1
Feeling of water insecurity 313 87.7

During FGDs, participants remarked freshwater access in the town was not sufficient and
sustainable. They argued that access was repeatedly interrupted due to unreliable supply from the
sources, frequent power fluctuations, poor management practices and due to absence of good local
governance. These participants also complained about absence of equity between the different
villages in the town during water network installations and metered-tap connections. They also
complained about the absence of equity even between the different towns of the Region. They
mentioned that corruption, nepotism and embezzlement were very common in the town and in the
various urban centers of the country. This is actually the sign of the prevalence of bad governance.

Table 6 shows that most households (68.9%) believed that there was no due concern about the
problem among the different government offices and thus the water crisis was left unnoticed by the
different stakeholders. According to 41% of the households studied (Table 6), unsustainable
household water supply forced them to use unsafe water which was harmful to health. Using such
unclean water exposes people to different diseases and health hazards according to key informant
sources. One-third of the household respondents also indicated that lack of sufficient and
sustainable water forced them to travel longer distances for searching clean potable water. Other
14% of the households, on the other hand, reported that they were forced to stay for longer hours in
queuing to get water from public taps (see Figure 2). This is, in fact, a common practice observed in
many urban areas of Ethiopia. A considerable number of households (12%) also perceived that they
were made to pay higher prices for purchasing water. Many research participants (> 68%)
complained that they wasted much time to fetch water from unsustainable and unsafe sources. This
can have its own impact on using water for different purposes. When the time taken to fetch
freshwater from the sources to the homesteads gets longer, the frequency of collecting water
reduces and, thus, small amount will be available for family use. A similar result was reported in a
nearby district named Achefer, by Aschalew (2009). This author reported the existence of large
number of users and waiting long hours at the water sources. Taking much time to collect water, in
other words, means losing other opportunities for water.

FGDs confirmed that they were forced to travel longer distances to search for water from springs
and from illegal water retailers. They added that they were forced to pay higher prices, to use hand-
dug wells and to be exposed to health problems. UNDP (2006) suggests that people need to access
basic water within one kilometer distance or within 20 minutes of walking distance from home. The
above mentioned constraints, in general, forced over 87% of the households to feel water insecurity
(Table 6).

4. CONCLUSIONS

This study was conducted with the aim of unveiling the growing urban freshwater crisis scenario
in Ethiopia through assessment of the freshwater sources, distribution, use, storage, use variation
and impact of an exemplary small town in northwest Ethiopia. To capture the necessary
information, data were gathered from a questionnaire survey of 357 households, two FGDs, in-
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depth interviews with six key informants and repeated field observations from March to May 2018.

The results revealed that households accessed freshwater from public and private standing-pipes,
springs, streams, hand-dug wells and rainfalls. Over 68% of the studied households reported they
did not get sufficient and sustainable freshwater supply in the town. The average water collected
and consumed by the households in the town was 42.13 1h™" d”! or more than or equal to 10 1p™ d".
This water is less than by half from the absolute minimum threshold required for human survival.
Hence, it can be considered as a crisis although not recognized by the existing government and the
general public. The level of the existing freshwater supply in the town does not meet the required
optimum standards with regard to coverage, reliability, accessibility and sustainability. The limited
freshwater supply (1 h™" d™') collected and used by the households of the town observed to differ
with the age, family size, employment and pipeline connection household groups. Lack of sufficient
and adequate freshwater supply in the town forced households to travel longer distances and to
waste much time in search of freshwater. Some 12% of the households indicated that they pay
higher prices for the water accessed from unsafe sources. Over 40% of them also reported that they
were exposed to unexpected health hazards because of using unclean water from unprotected
sources.

Field evidence proved that the problem of water shortage in the town is left unnoticed by the
local government and other stakeholders as indicated by over 87% of the studied households. Many
households (= 69%) feel water insecurity. Freshwater supply and sustainability in the studied urban
area is in general encroaching to crisis and lacked focus from government and public agencies. It is
suggested that both the government and the general public better provide due focus on improving
the urban freshwater supply and averting the sustainability crisis. All governments and communities
in urban areas must develop sustainable freshwater supply schemes, uninterrupted power systems,
equitable distribution of freshwater resources, and provision of universal water rights to citizens.

The paper portrays a method to other researchers on how to analyze the freshwater sustainability
crisis and the freshwater use variations with demographic and socioeconomic household groups in
emerging towns of Ethiopia and elsewhere in the world using household opinion survey studies.
Furthermore, the study results can serve as lessons for urban managers and scholars worldwide to
retain equity during water distribution and respect the universal water rights of citizens.
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