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Abstract

Population growth and development result in increased generation of waste causing drinking water
sources to degrade. In Pakistan, poor water quality is one of the major environmental and health
concern. Human mindset, knowledge, attitude, and behavior substantially define the quality of
environment. This study was therefore aimed at examining human dimensions of water quality
issues and constraint that human attitudes place on water quality management, in Gahkuch, Gilgit-
Baltistan. This study made use of the quantitative survey questionnaires and semi-structured
interviews to collect primary data. Recent literature on the water quality management and human
attitudes was employed in the interpretation of the data. The results from this research include
limitations in knowledge of environmental and health risks, community-based management, and
insufficient implementation of water quality legislation. Local people are unaware of the
consequences of their degrading behavior on the water sources and on their own health. The study
suggests that to achieve effective water quality management, awareness campaigns, environmental
education, active community participation and increased enforcement of legal measures can play

major role.
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Table of Contents

Chapter 1 INTRODUCTION......coiiiiiieiieie ettt sttt sbe b neenneeneeenee e 1
IO R = - Tox 1 | (01U o PP ORTR 1
1.2 Problem STatemMEeNt ..o e 3
1.3 ODJeCtiVes Of the STUAY .........coiiiiiiieee s 5
1.4 ReSEArCh QUESTIONS ....ciuviiiieiie ettt ettt ettt e s ebe e s e e be e s beeebeesaeesbeesaneereeas 5
1.5  SIgnificanCe OF STUAY .......oiieiiiiie et 6
1.6 OULHING OF TNESIS ...ecveeiieiecee ettt ens 7

CHAPTER 2: LITERATURE REVIEW ..ottt 8
p R I 1 (< - L] (- PSSP P TP 8

2.1.1  Social NOrms and ATHITUAES ......ccveieeeeiieseeie e 8
2.1.2  Mindset and BENAVIOL .........ccooiiiiiiee et 10
2.1.3  Water quality Management .........cccooeiiiiiiniiieeee s 11
2.1.4  Public Perception of Water Quality RISKS .........cccccoiiiiiiiiiiiicee e 12
2.1.5  Environmental Education and Community Participation ............ccccccvvvevveieinenne. 12
2.2 EMPIFICAl HIEEIAtUIE........oiiieie ettt ste e nas 13
2.3 Theoretical FrameWOIKS. .......couoiiiiiii e ene s 15
2.3.1  Norm Activation Model (NAM) ......ccooiiiiiiece e 16
2.3.2  Reasoned/Responsible Action THEOIY .........cooeiiiiiiiieiseeeee s 18
2.3.3  Health Delief tNEOTY........coiiiiee s 19

3 CHAPTER 3: RESEARCH METHODOLOGY ....cccoviiiiiee et 22
3.1 Overview Of MEthOdOIOgY ........coviriiiiiriiiiii e 22
KT 2 oY ol a0 (TS o | o SRRSO 23
3.3 Study area and population Of StUAY .........cccecveiieiiiie e 23
3.4 Sampling procedure and SAMPIE SIZE .........cccuveiiiiiiieiii e 25
3.5 Data COMBCHION. .....eieeeeiie et 25
3.6 DAtA ANAIYSIS ..ottt ettt 27
3.7  Validity and reliability of data COlleCted ............cooeiiiiiiiiiiii 28
3.8 Ethical COMPIANCE ..o 28
3.9  Limitations and Challenges Of the StUY ...........coeeiiiiiiniiieee e 29

4  CHAPTER 4: RESULTS AND DISCUSSION .....cccoiiiiiiiieiieie e 30



4.1 PART A: Questionnaire Analysis and Interpretation..............cccooveveiieiieerinsiesecseenenns 30

4.1.1  Section A: Demographic characteristics of respondents ............cccocvevvvieiienecnenn, 30
4.1.2  Primary water quality and management ...........c.cccevveveiiieieene s 33
4.2  PART B: INterview INterpretation ...........coooviiiiieieiieieese s 50
4.2.1  Section A: Reasons behind human related water quality ISSUES..........cccoeervrirnnne 51

4.2.2  Section B: Human attitudes, mindset and behaviors pertaining to water pollution 55
4.2.3  Section C: Barriers and enablers for improvement of water quality management. 58

CHAPTER 5 CONCLUSION AND RECOMMNEDATIONS......ccccoiiiiiieeesieieesie e 62

TR A o] o [od 1] o] o RO TSP PP 62
5.2 RECOMMENTALIONS ....cveiiiiiieiieiieieie ettt sttt st et sbesbeeneenean 63
RO O ONICES. .. oo 65

F N 0] 1S5 416 (oL O 1



List of Figures

Figure 1 Norm Activation Model (SChwartz, 1977) .......cccoovieiieieie e 16
Figure 2 Theory of Reasoned/Responsible Action (Ajzen and Fishbein 1980) ..............cccceeue. 19
Figure 3 Health Belief Model (Janz and Becker, 1984) .........ccccoviieiieieiieceece e 20
Figure 4 Theoretical Framework for the StUdY ............ccooiiiiiiiic e 21
Figure 5 Map of study area; Gahkuch, Gilgit-Baltistan................cccccovveviiiiiiiiisie e 24
Figure 6 Age Of RESPONUENTS.........cviiiiiie ettt re e e e e 30
Figure 7 Education of RESPONAENLS .........ccviiiiiiiiic e 31
Figure 8 Number of Family Members per Household...............cccoovviiiiiciiccicic e 32
Figure 9 Number of Children per HOUSENOId .............ccooiiiiiiiie e 33
Figure 10 Main sources of Water Supply to Households ..o 34
Figure 11 How often is water treated before consumption?..........ccccceveiieiieic s 35
Figure 12 Perceived Quality of Drinking Water by the Respondents............cccccooevveveiieieennns 36
Figure 13 Shortage of water faced by the population ................cccooviiiiiiiccc e 37
Figure 14 Perceived Contamination of Drinking Water by the Respondents.............ccccccevenen. 38
Figure 15 Health of Household Effected due to Water Contamination................cccccevveieieennnns 39
Figure 16 Common Water-borne Diseases of the Respondents ............ccccoevvvevviieviccccicieenns 40
Figure 17 Type of Toilet in the Household of the Respondents.............ccccoecveveiciiecc e 42
Figure 18 Reasons for Open Dumping of Household Waste Materials..............cccccceeveiiiiinnnn 43
Figure 19 Correlation of Level of Education with Waste Dumping Practice.............cccccvevnnnnne. 44
Figure 20 Correlation of Level of Education with the Practice of Polluting Water Sources....... 45
Figure 21 Municipal Solid Waste Dumped near the RIVEr .............cccooiiiiiiiiicie e 47

Figure 22 Water Tank for Drinking Water SUPPIY .......coveiiiiiiiiie e 53



Figure 23 Water Tank Contaminated with Solid Waste Materials ............c.ccccoocvieeiiieiicieinennns 53

Figure 24 Washing of Utensils by a Roadside Restaurant..............cccccoeoviieieeieiieiiesc e 54

Figure 25 Cloth Washing in Water STtream...........c.ccoveiiiiiiieieeic e 54
List of Tables

Table 1 Constraints on Water Quality Management...........ocoieiiiiiniiinesiseeeeese s 46

Table 2 Social, Technological and ECONOMIC CONSEIAINTS........cccevierieiieiieieeieseee e 47

Table 3 Options to Change People's Attitudes and BEhaVIOrS..........ccocvvivereiieieene e 49



AC

AKRSP

AR

DALYs

EE

NAM

PEPC

WASEP

WHO

List of Abbreviations

Awareness of Consequences

Aga Khan Rural Support Program
Ascription of Responsibility

Disability Adjusted Life Years
Environmental Education

Norm Activation Model

Pakistan Environmental Protection Agency
Water and Sanitation Extension Program

World Health Organization



Chapter 1 INTRODUCTION

This chapter provides background to the study, problem statement, research questions that are
addressed in this study, and the identified objectives would be discussed. The significance of study

and an overview of the thesis would be stated.
1.1 Background

Safe drinking water is an integral right of humans to ensure good health and well-being. In most
parts of the world, freshwater resources are gradually decreasing and expected to decline in
availability mainly due to increase in population, urbanization and changing climate (Jackson et
al., 2001). Recent estimates as reported by Mohsin et al., (2013) showed that the quantity of water
is greatly decreasing in the developing countries of South Asia, Middle East, and Africa. The
quality of fresh water is deteriorating rapidly due deforestation, soil erosion, rapid urbanization,
and other physical, chemical, and biological degradation of land. Developing countries such as,
Pakistan, is increasingly experiencing contamination of drinking water. Most likely due to
industrial expansion, increased wastewater, and chemical effluent disposal into the freshwater
resources. All are contributing to the poor quality of drinking water, and thus becoming hazardous

for human use with increased heavy metal contents (Khan and Hanjra, 2008; Baig et al., 2019).

Waterborne diseases cause a substantial damage to human well-being, In Pakistan, one of the main
environmental and health concerns is related to poor water quality (PCRWR, 2019). Biological
and chemical wastes pollute both the surface and groundwater resources of the country (Nabeela
et al., 2014). A majority of the population is deprived of clean drinking water sources as shown by
National statistics, only 56% of the population of Pakistan has access to safe drinking water. While

rural areas of the country have even less access, hardly reaching to 45% of the population (Farooq
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et al., 2008). When people do not have access to safe drinking water, they have higher risk and
vulnerability to water-related health issues. In Pakistan, waterborne diseases mainly result from
anthropogenic activities, constituting to 80% of the total diseases and 33% of deaths (Daud et al.,

2017).

Pakistan is more seemingly is experiencing the issue of municipal waste from last two decades.
Solid waste management has continued to be a major challenge for the country (Guerrero et al.,
2013). The unhealthy conditions created due to improper disposal and treatment of solid waste
make people more vulnerable to health-related risks. The problem appears to worsen with each
passing year (Hussain et al., 2016). In Gilgit, solid waste is openly dumped, with no proper
covering. Due to the lack of sufficient waste treatment facilities, it is openly burnt leading to air
and water pollution (GB-EPA, 2013). Improper disposal of waste without the proper preventive
measures may have resulted in spread of various disease-causing agents. This has and important

implication for vector borne diseases and environmental degradation (Hussain et al., 2016).

Some studies have been conducted on assessment of drinking water quality in Gilgit. Such as fecal
and total coliform count assessment by Ali et al. (2014), physical and chemical assessment by
Begum et al. (2014), physico-chemical analysis by Sohail et al. (2019) biological water assessment
(Daud etal., 2017) and bacteriological water assessment (Nafees et al., 2014). Findings of all these
studies indicated that numerous surface water sources of Gilgit-Baltistan including Gilgit river,
Ghizer river, streams, springs, and wells are contaminated and unsafe for human consumption.
However, there us paucity of information on human dimension of the problem as a deeply rooted

causal factor.

It is generally reported by researchers and environmental activists that people can significantly

contribute to the improvement of quality of environment by properly disposing off the garbage
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(Abdul-Muhmim, 2007). The knowledge, attitudes and practices of consumers largely define the
quality of environment (Mansaray and Abijoye, 1998). The level of involvement of people in
environmental protection processes governs their engagement in environmentally friendly
activities such as recycling. These activities are also influenced by the feeling of moral obligation
that people have towards protection of environment. These environmental behaviors can be
characterized as morally demanding, which makes the consumer protect the environment and save

natural resources of the earth that are already limited (Chen, 2010).

A fundamentally new approach is needed for securing water resources and human development.
As the great scientist Albert Einstein said: “You cannot solve a problem within the same mindset
that created it”. The human mindset that has dominated over the use of water resources in the past
two centuries. This is because water bodies such as, lakes, rivers, and associated watersheds are
important sources of human and economic development. With a utilitarian mindset, humans have
been degrading water resources for their own benefits. This mindset have served us well when
there was abundant of water on the planet, but now as the water resources are depleting and quality
of leftover water is degrading, if this mindset persists, it will no longer provide benefits but harm

to human well-being (Postel, 2003).

1.2 Problem Statement

Wherever a human civilization and development continues over time, increasing quantities of
waste will be generated. Societies adopt different methods of waste management, but due to
rapidly increasing population in the developing countries, poorly managed waste generation is also
increasing, and current solid waste management methods are no more effective (Guerrero et al.,
2013). Various diseases are transmitted by the use of contaminated water (Nabeela et al., 2014).

Water contaminated by pathogenic microbes and parasitic organisms transmits water-borne
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diseases such as, diarrhea, malaria, vomiting, dysentery, and kidney problems (Butt and Igbal,
2007; Baig et al., 2019). These infectious pathogens are spread and sustained in environment
largely due to human activities. Children and other vulnerable group of people are majorly affected
by these water-borne diseases by the use of contaminated water. Every year in Pakistan, 53,000
children under the age of 5 die due to diarrheal diseases (Unicef and WHO, 2009). To reduce these
water-borne diseases, availability of clean water and safe disposal of waste need to go together

through proper management principles including human dimensions.

When people believe themselves to be an owner of nature and that they have a right on nature,
they treat the environment as they wish. This becomes worse, as long as there is no strong
legislation and law enforcement established and assessed over regular intervals. Otherwise their
taken for granted assumptions become a mindset of people which drives their attitudes and
behaviors leading this to become a social norm (Schwartz, 1977). A prevalent attitude of people
in some developing countries leads them to throw garbage and solid waste openly. This fairly
common practice of people from many developing countries, including Pakistan that potentially
cause environmental deterioration. This is obvious that the unmanaged waste materials by one or
another way ends up into water bodies, polluting them and causing harm to human health. When
water upstream is polluted, it takes the contaminants along its flow to downstream. A study by Ali
et al. (2014) about water quality assessment of Gilgit river presented that the downstream water

samples showed the highest concentration of biological waste

Water quality in Gilgit-Baltistan is deteriorating due to chemical and biological pollutants and
sediment concentration (Begum et al., 2014; Sohail et al., 2019). Human activities in the
surroundings of water system are the main cause of water quality degradation (Shedayi et al.,

2015). It is hypothesized that human dimensions of water quality issues could be rooted in the



paucity of knowledge and awareness, which may motivate people to adopt degrading
environmental behaviors. If these challenges are not resolved, they will result in great
environmental crisis. However, if in combination to effective policy framework, education,
knowledge, and awareness of the population may result in decreased degradation of water
resources. Such integrated approach including human dimension is required to effectively manage
water resources. As human activities contribute mainly to the water quality issues, identifying the
potential barriers and enablers in changing human attitude and behavior will go a long way in

ensuring water quality management.
1.3 Objectives of the study

This study seeks to achieve following objective:

1. To review and analyze existing literature on human dimensions of water quality issues.

2. To investigate existing water quality issues related to human health in the study area.

3. To explore the attitudes and behaviors of local population relevant to water quality
management in the study area.

4. To investigate the barriers and enablers for improving water quality and the need for

transformative thinking.
1.4 Research Questions

With the aim of addressing the above objectives, the research activities are

guided by the following research questions:

1. What are the sources of drinking water contamination in the study area?

2. What are the human dimensions that contribute to drinking water quality issues?



3. What kind of public attitudes, mindset, and behaviors are making constraints to
mitigate water pollution problems?
4. What are the potential ways to influence public attitude change for improvement of

water quality of the study area?
1.5 Significance of study

The challenges of waste disposal and its linkage to the degrading water quality is an important
issue that needs to be examined at their root causes. The situation is even more catastrophic in
many developing countries where technologies, education, and knowledge to ensure better

management of water quality at their source are still lacking (Postel, 2003).

In this case study, we have chosen a semi-urban town of Gahkuch, in the developing state of Gilgit-
Baltistan. The town of Gahkuch is having population of 12,500 and expected to increase at a rate
of 1.9%, is experiencing water quality issues (District Health Office, 2019). This study is

significant because it would provide an empirical framework for determining the various enablers.

The study aims to identify the barriers in adoption of effective water management in Gahkuch
town, therefore, and would prove to be relevant for other areas. The information generated from
this study could prove to be a source of valuable information for decisionmakers and policy
designers who are involved in formulation and implementation of holistic water quality
management. The study is also relevant as a base line or research reference point by providing
insights of other researches for water management options in terms of education, knowledge, and

awareness.



1.6 Outline of thesis

This study is organized into five chapters in order to present a structure and logical flow of
concepts. The 1st chapter provides an introduction to the study, the background to the study,
problem statement, research questions, objectives of study and significance of the study. Chapter
2 provides a review of relevant literature and a theoretical framework used to develop research
questions and to analyze data. Chapter 3 describes the research methodology of the study which
influences the results. Chapter 4 presents the research results and discusses the important research

findings. Chapter 5 provides conclusions with summarizing findings and recommendations.



CHAPTER 2: LITERATURE REVIEW

This chapter provides an insight of the state of the art and the various concepts necessary for
studying the water quality management and related human attitudes in the study area. To achieve
the objective of understanding human mindset, attitudes and behavior relating to water quality
management, the concept of social norms and attitudes will be examined. The constraints on
water quality management due to human activities and public perceptions of risks in developing
countries will be reviewed. A review of health effects from degraded water and related beliefs of
people in developing countries and a review of global advances in water quality management will

be presented. A review of relevant theories and previous empirical literature will also be presented.

2.1 Literature

2.1.1 Social norms and Attitudes

In the context of individual social responsibilities relevant for water quality management, both
social norms and attitudes play an important role. Norms as defined by Schwartz (1977:130), are
‘social specifications of desirable behavior in particular situations that provide the actor with
potential directions for his or her action to take’. While Vatn (2005:7) defined norms as,
‘responses to questions regarding what is considered the right or appropriate behavior’. Norms
are centered around the values which they support and thus, internalized through life processes.
Norms guide to differentiate what is the right behavior and what is the wrong behavior. Since

norms are based on values, so when norms are followed, they support certain values.

At times, when people fail to adhere to norms, there can be some recognized social or legal
sanctions. When such is the case, norms are not internalized in the individuals. However, even
when legal regulations are present to constraint a behavior, social norms may still exist. Kinzig et
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al. (2013) explains that the likelihood of being legally sanctioned for throwing a candy wrapper in
a park is almost non-existent but people probably still resist from throwing around trash, not
because of the fear of state regulations but because of social norms (e.g., “I wouldn’t want others
to think I am the kind of person who litters”) or personal norms (e.g., “I’m not the kind of person

who litters”).

Vatn (2005:123) states, ‘If norms are fully internalized, they are followed independently of whether
others know and can punish those breaking the norm’. However, when internalized norms are not
followed which leads to a feeling of guilt of not behaving in a desirable manner. External sanctions
are not needed when the feeling of guilt occurs, because then the individual would most likely
behave as what is desirable. Furthermore, when norms are internalized, they eventually become
habits of the individuals. When behaviors become habits, one no longer needs to make a decision,
rather it becomes an automated act and the reasoning behind it is lost. Verplanken & Orbell, (2003)
explainthat, ‘by satisfactory repetition, behavior may become automatic in the sense that a specific

response gets triggered by a specific cue in the environment’.

The concept of attitude has been defined in a number of ways, mostly understood as the tendency
to act in a certain manner, to a particular situation influenced by the values that a person holds.
According to Allport (1935) attitude is defined as: ‘A mental and neural state of readiness, which
exerts a directing, influence upon the individual’s response to all objects and situations with which
it is related’. Values are intrinsically present within a person or a group and are something that
directs a person to behave in a certain way. Values influence attitudes and behaviors and it is
assumed that there is a strong link between attitude and behavior because typically people’s
behavior is consistent with their attitudes. The environmental quality management depends upon

some critical factors such as, level of knowledge, attitudes, and values. Schultz and Zelezny (2000)



explain, ‘attitudes of environmental concern are rooted in a person’s concept of self and the degree
to which an individual perceives him or herself to be an integral part of the natural environment’.
However, contrary to that, Vandenbergh (2004) stresses that the greatest issue faced by theorists
and regulators is the effort of how to persuade people to act in a certain way that does not
substantially benefit them and are not subject to any legal sanctions. The challenge is to unleash

human potential to commit and care by breaking the habit of wrongdoing.

2.1.2 Mindset and Behavior

Human mindset, as studied by psychologists is a set of beliefs of a human that build his personality
(Dweck, 2012). Dweck’s theory of implicit belief describes two types of human mindsets: growth
mindset (incremental belief) and fixed mindset (entity belief). People with fixed mindset belief
that an individual’s characteristics and beliefs are unchangeable while people with growth mindset
hold a believe that human attributes are changeable and can be improved (Dweck and Leggett,

1988).

Human mindset can also depict how people view their surrounding environment (Swim et al.,
2009). A fixed mindset would consider the environment to be static and unchangeable, hence it is
negatively associated with individual’s willingness to adopt pro-environmental behavior. While a
growth mindset views environment to be malleable and can be improved, hence the probability of
adopting pro-environmental behaviors increases (Soliman and Wilson, 2017). By extending
Soliman and Wilson’s (2017) research, Duchi et al. (2020) explain that a growth mindset is
associated with pro-social attitudes, beliefs and positive intentions toward environmental
mitigations and exhibit a major behavioral inclination. While holding a fixed mindset exhibit
negative behavioral inclinations. However, there is still a paucity of studies on link between human
mindset and pro-environmental behavior.

10



2.1.3 Water quality management

Globally, most of the attention has been and is still currently given to water quantity management
and allocation of water resources (Biswas and Tortajada, 2011). Water quality continues to
deteriorate due to poor water quality management, both socially and politically, in developing
countries. Unfortunately, the government and the people of the developing countries are still
unaware of the consequences of contaminated water for human health and ecosystem. So, if water
crisis develops in future, it will not be because of water scarcity but because of rapidly deteriorating

water quality in developing countries (Biswas and Tortajada, 2011).

As Biswas & Seetharam (2008), stress upon that even today water “quality” management lacks
the due consideration as compared to water “quantity” management. However, water quality issues
are more complex now than ever before while institutionally and academically water quantity
issues are given more attention. The technical and management facilities that control water
pollution are not very well established as compared to the ones that ensure excessive water quantity

(Biswas, 2008).

There are various prominent problems related to uses of wastewater, particularly how it is
described at present and what monitoring and interpreting practices are being taken nationally and
internationally. One of the most prominent issue with water quality management is the amount of
data required to take necessary measures for quality assurance. For water quantity assessment,
only a few parameters are required, and they do not change with time. While, for water quality
assessment various parameters such as, geographical location, type of pollutant, its effects on
human health and the environment and the likelihood of continued discharge need to be calculated
before applying essential management measures (Biswas & Tortajada, 2011). In major developed
countries, drinking water quality and its impacts on human health are now being given due

11



diligence (Abbaspour, 2011). Developed countries with their higher capacities for research and
developed technical and managerial systems have been able to monitor water supply systems more

efficiently.

2.1.4 Public Perception of Water Quality Risks

In recent years, public perceptions have been growing about human health risks related to degraded
drinking water quality. This has resulted in increased understanding of determinants of public
perceptions and better ways to communicate these perceptions to the policymakers to encourage
water quality management (Canter et al., 2005). However, developing countries and rural areas
still lack awareness about water quality management and people’s perceptions about risks are
limited. As House (1996) argues, that general public judges quality of water resources primarily
by its aesthetic appearance such as, visual and odorous characteristics. The color of water, its odor,
presence of oil, litter, or other solid waste over the surface of water are the primary factors upon
which public’s perception towards freshwater and its use is based. However, the physical
appearance of water has little or no connection to the biological or physico-chemical composition
of water. Wisner et al. (2004) expresses that the motivation to manage the environment or mitigate
the risk is limited when presence of risks is ignored. However, with the awareness of risks, one

proactively takes action to protect oneself from the hazards.

2.1.5 Environmental Education and Community Participation

Due to the aggravating environmental problems, environmental education is being considered the
most desirable theme, with the main objective to encourage environmentally friendly attitudes and
behaviors (Alam, 2017). Environmental education can be defined as a process of understanding

the interconnectedness of humans, their culture, and their biophysical surroundings (Palmer,
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1998). However, this relationship is more complicated because some later studies showed that pro-
environmental behavior it not always ensured by acquiring environmental knowledge (Ballentyne

et al., 2000; Ajzen, 2002).

To change people’s behaviors, attitudes, and motivations, practical opportunities of community
participation play the most important role (Alam, 2017) and should not only be limited to schools
or colleges (Aminrad et al., 2013). To encourage people for community participation, NGOs focus
on understanding community’s perspectives and empowering them (Gomez and Nakat, 2002).
Communities interact with the environment and develop experience and knowledge, which makes

them best advocate for improvement of water resources (Chifamba, 2013).
2.2 Empirical literature

Freshwater is already a limiting resource in most parts of the world and is at a risk of being
exploited (Pradinaud, 2019). Unfortunately, in the developing countries due to rapid population
growth, expansion of industries, and associated dumping of solid waste, effluents and wastewater
into the freshwater resources has made these sources hazardous for human consumption. With the
continuous increase in global population, demands for freshwater are also increasing.
Socioeconomic development and lack of proper waste treatment facilities also put strain on the
availability of freshwater in developing countries. Degradation of water quality leads to water
scarce conditions for countries located in semi-arid and arid regions (Femiglietti, 2014). Water
scarcity causes critical reduction in availability of freshwater for industrial, potable, and
agricultural use. Thus, this shows the link of quantity of freshwater available to the quality of water

which may limit the use (Peters and Meybeck, 2000).
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Like other developing countries, Pakistan is also experiencing water pollution and critical water
shortages. The country in ranked water stressed (PCRWR, 2019) and in near future expected to be
water scarce, because its water resources are essentially exhausting (WWF, 2007). In Pakistan,
degrading water quality is the major threat to public health, while surface waters are continuously
poorly managed and monitored. Pakistan ranks at 80 out of 122 countries with degraded drinking
water quality. Both surface and groundwater are contaminated throughout the country by fecal
coliform, industrial effluents, and agricultural runoffs (Azizullah et al., 2011), however water

quality parameters of WHO are constantly violated.

Insufficient water quantity and poor sanitation cause various waterborne diseases such as, diarrhea,
malaria, intestinal worms, and typhoid etc. WWF (2007) reported that worldwide, an estimated
1.6 million DALYs (Disability Adjusted Life Years) are lost every year due to diarrheal diseases
and around 900,000 due to typhoid. The bulk of this sum includes children affected by diarrhea
and typhoid which explain the vulnerability of children of waterborne diseases. Due to the lack of
effective preventive measure and control, the situation keeps getting worse. Rosemann (2005)
reported that in Pakistan, diarrhea accounts for 14% of the illnesses in children under five years of
age and 7% of people of age five and older. An estimated 0.2 to 0.25 million children in the country
die due to waterborne diseases yet a number of hospital cases do not get recorded. According to
World Health Organization, 13.6% of total deaths in Pakistan are due to water quality, sanitation,

and hygiene issues.

Human activity is one of the major factors that effects the hydrology and quality of water.
Unsustainable water consumption practices by agricultural, industrial, and domestic purposes
impose immense stress on water resources. Large amounts of water are consumed by humans to

sustain a standard living, however, Azizullah et al. (2011) describes that measures of sustainability
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of the consumption practices is highly variable depending on how sustainability is interpreted.
Effects of human activities on small scale extends through all of the drainage basin. The
degradation of water quality in one region of the watershed can also cause effects to consumers
downstream of that watershed. Peters & Meybeck (2000) mentioned that any substance added to
the land, atmosphere or water take relatively longer time for removal. Effective resource
management should recognize cyclic and cascading effects of human activities to study the water

quality throughout the water pathway.

Water resources are polluted in a number of ways by humans; by direct dumping of solid waste
near or in freshwater resources, releasing chemical and biological waste, and washing cars, clothes,
or vessels in the freshwater. The absence of solid waste management systems in developing
countries leads to open dumping of waste. Due to such prolonged conditions, it becomes a common
habit of individuals to dump waste openly or near water resources. The unrelenting human
pressures on environment and particularly on water resources continuously degrades the quality of
freshwater, causing occurrence of waterborne diseases. Karanth et al., (2008) views that
individual’s behavior and attitude towards a particular problem are influenced by their beliefs.
Examining people’s attitudes is important to understand their response towards a potential

management or environment policy and to create public awareness.

2.3 Theoretical Frameworks

Theoretical frameworks are important to provide a paradigm with which a better understanding of
the scope of the topic can be achieved. For the purpose of this study, Norm activation model
(Schwartz and Howard, 1981), Theory of reasoned actions (Ajzen and Fishbein, 1980), and Health

belief frameworks (Janz and Becker, 1984) are adopted (shown in fig. 4). Frameworks help
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identify the general elements that any theory relevant to a similar phenomenon needs to incorporate

(Ostrom, 2011).

2.3.1 Norm Activation Model (NAM)

Popularized by Schwartz and Howard (1981), Norm Activation Model (hereafter NAM) explains
prosocial behaviors and how prosocial behaviors are followed in response to personal norms (PN),
reflecting ‘feelings of moral obligations to perform or refrain from specific actions’. Personal
norms are self-expectations for a particular behavior which are derived from the values and norms
concerning a specific behavior. When people are aware of the consequences (awareness of
consequences, AC) of their actions towards others or the environment and when they believe that
they have the power to reverse these consequences (ascription of responsibility, or AR beliefs),
then personal norms are activated. Steg and Gifford (2008) explain AC as when people are aware
of the negative consequences of their actions to the environment, or they see it as an opportunity
to help reduce these effects, they are more likely to take it as their responsibility to take the right
action (AR). However, when people are unaware of the consequences, they do not consider it a

moral obligation to perform prosocial actions. The figure (1) below illustrates this relationship.

Ascription of
Responsibility

Figure 1 Norm Activation Model (Schwartz, 1977)
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NAM primarily explains sacrificing one’s interests for the wellbeing of others, thus, this involves
altruistic behaviors related to concerns for others. The author continues by explaining the apparent
effectiveness of NAM regarding environmental behavior in terms of low behavioral cost. The
behavioral cost can be either in terms of money, time, or effort. This can be explained as, if an
environmentally friendly behavior, involves more time, money or effort, a person may get more
inclined to not adopt that behavior (Steg and Gifford, 2008). NAM is not effective in explaining
environmental behavior when the behavior in question is more costly, which then cause people to
neglect pro-environmental behaviors. Apparently, in such cases egoistic concerns prevail and
personal norms are pushed in the background. Moreover, people are very creative in giving
reasoning to their anti-environmental behavior because individual pro-environmental behavior
will be taken for granted or will not be significantly influential. This defense mechanism of giving
reasoning to anti-environmental behavior seems effective because environment as a whole is a
complex system and individual contributions may not be fruitful because of the large scale of most
environmental problems (such as tragedy of the commons). Authors (Steg and Gifford, 2008) also
states that people not only act out of environmental concern, but ease, comfort, status, convenience,

and safety also have a significant role in human decision making.

The implications of Norm Activation Model theory to a research study on water pollution relating
to human mindset lies in the fact that personal norms shape human behaviors which may or may
not result in pro-environmental behaviors. It is valuable knowledge to understand constraints and
barriers to desirable behavior and the need for transformative thinking which can lead to pro-

environmental behaviors.

Another relevance of the framework is that it provides structure to understanding the assertion of

an individual’s behavior towards water management and waste handling, which will indicate the
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success or failure of the system and may recognize the factors that stipulate this behavior. Also,
the framework indicates that awareness of the consequences and ascription of social and personal
responsibility influence people’s behaviors, as such if people are aware of the significant

consequences of their actions, they are more likely to act responsibly.

2.3.2 Reasoned/Responsible Action Theory

Theory of reasoned/responsible action proposed by Ajzen and Fishbein (1980), stipulates that
human behavior is grounded in the rational thoughts. The model predicts that attitudes reflect
behaviors only under the condition that these two refer to the same resulting outcome. The theory
explains that ‘intention of acting’ directly influences the behavior and can be predicted by attitudes.
Subjective norms and beliefs shape these attitudes. The relative importance of these variables can
be influenced by situational factors. Reasoned action theory rationalizes for the times when people
have an intention to act responsibly but their actions are hindered by either due to lack of
confidence or the perception that they do not have control over their behavior. Figure 2 is the

graphical illustration of this relationship.

Furthermore, due to different kinds of experiences people form their belief system and also get
motivated to act in a certain way, may or may not knowing the consequences of their belief and
resulting behaviors. These beliefs then formulate the attitudes and subjective norms which have a
direct impact on the intentions and the subsequent proceeding behavior. Subjective norms play an
important role, as they are the beliefs of an individual that the members of society believe whether

the individual should or should not take part in a certain behavior (Ajzen and Fishbein, 1980).
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Figure 2 Theory of Reasoned/Responsible Action (Ajzen and Fishbein 1980)

This relationship may contribute to environmentally responsible attitudes when there is an
intention to act responsibly for the relevant issues. However, if the competence is developed
simultaneously, only then these intentions are turned into effective expression by specific actions.
This theory is relevant to the study because it provides foundation to understand the reason why
people do not act in environmentally responsible ways. With the fact that even when an individual
has good intentions, still the lack of confidence or the feeling of lack of control over their behaviors
can hinder in translating these good intentions into environmentally favorable actions. The
implications of this theory to the study lies in the fact that subjective norms and attitudes can help
shape the behavior. It is a beneficial knowledge to help explain which subjective norms and

attitudes lead to the observed behavior of the population of study.

2.3.3 Health belief theory

An individual’s beliefs help shape their behaviors. However, an individual’s beliefs are not fixed
characteristics, but they are acquired through primary socialization. The Health Belief model
(shown in fig. 3) emphasizes on two aspects of how an individual views health and belief (Janz
and Becker, 1984). These views involve threat perception and behavioral evaluation. Threat
perception is built on an individual’s perceived susceptibility to illness and the resulting severity

of the symptoms. This theory states that whenever there is an increased risk for an individual, the
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likelihood of them adopting a recommended preventive behavior also increases. Behavioral
evaluation is built on the benefits that the adoption of a certain behavior will bring to a person.
Behavior evaluation is linked with the availability of course of actions, that when followed will

turn out to be beneficial (Rosenstock et al, 1990).
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Figure 3 Health Belief Model (Janz and Becker, 1984)

Other than these two aspects, demographics, sociopsychological and ‘cues to action’ variables are
important components too. Here, cues to actions is explained by Zak-Place and Stern (2004), as a
stimulus that can trigger the desired healthy action. These cues of actions can be either in the form
of an awareness campaign, illness of a relative or a reminder note by a doctor. The implication of
this theory to our study is the cues of actions in terms of illnesses of the children and other family

members as indicator to take environmental action.

Principles of this theory can be applied in our study to predict behavior change, particularly
because this study interplays with health as a result of negative environmental practices that can
cause incidence of diseases. Another relevance of the Health Belief theory is that if the fear of
negative consequences of poor environmental behavior will propel the individuals to adopt pro-

environmental behavior prevails or not. As pro-environmental behavior is an amalgamation of
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personal interest, concern for people, next generations and the ecosystems, this theory can help

provide basis for a substantial understanding of the cause and action.
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Figure 4 Theoretical Framework for the study
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CHAPTER 3: RESEARCH METHODOLOGY

3.1 Overview of methodology

This chapter deals with the research methodology acquired for data collection and data analysis. It
covers the research design, underlaying philosophy and a description of the population of study.
The adopted sampling technique and sample size are presented with the reason for sampling. The
processes and designated instruments for data collection are also presented. In addition to this,
validity and reliability of the collected data and the related ethical compliance measures are

discussed.

This study employed mixed methods research methodology, which is a process of collection and
analyses of data by integrating both qualitative and quantitative methods in a single study (Bryman,
2016, p.635). As stated by Hughes and Sharrock (1997), the use of quantitative methods depends
on the need to collect measurable information on a phenomenon from different respondents. The
choice of qualitative method was based on the need to explore the subjective perception of various
respondents, regarding constraints on improvement of water quality management. The
combination of these two methods helps elaborate the phenomenon of interest. The mixed methods
research leads to greater validity, providing a better understanding of the information gathered and

broader explanation of the general study.

The choice of quantitative methods is informed by the purpose of the study and the underlying
research objectives. Information from respondents was collected through household survey in the
field. These households were selected through systematic sampling (Bryman, 2016, p.178). A
multi-part questionnaire covering the research questions served as a data collection instrument.

The choice of qualitative method was based on the need to review the human dimensions on water
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quality issues and constraints that human attitude puts on water management practices. An
interview schedule was formed to elicit this objective. The respondents for qualitative interviews

were selected through purposive sampling (Bryman, 2016, p.408).
3.2 Research design

The success of a research is based on how well the chosen research design fits with the objectives
and purpose of the study. A research design gives a framework for data collection and analysis
(Bryman, 2016, p.40). It refers to the entire study process, from conceptualizing the research
problem to data collection, analysis and describing the findings (Magilvy and Thomas, 2009). This
study adopted the cross-sectional research design, which entails collection of data from a number
of cases that are representative of the population of study, gathered at a single point in time. This
gives the possibility of analyzing relationship between various variables of interest (Bryman, 2016,
p.53). Some of the variables for this study include level of education, drinking water treatment,

perceived quality of drinking water, and polluting surface water sources.

The research design followed is termed ‘explanatory sequential design’, which involves the
collection of data quantitatively followed by qualitative data collection, that in a way explains the
quantitative analysis (Bryman, 2016, p.640). For this study, it was essential to follow this design

to find answers to the research questions under consideration.
3.3 Study area and population of study

This study was employed in Gahkuch town, Gilgit-Baltistan (Figure 5) which is in the northern
part of Pakistan. Gahkuch is located 72 kilometers northwest of Gilgit. Its geographical location
lies between 36°09’ N to 36°14’ N and 73°42' E to 73°49' E at an altitude of 7500 meters above sea

level. The population of this town is 12,500 in 1704 households as of May 2019 (District Health
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Office, 2019). Gilgit river passes by this town and people use water from this river for household
purposes. Other than that, drinking sources for the household and commercial purposes is provided
from the streams. Due to the recent increase in population in this town, the generation of waste has
been increasing and dumping of waste near and into the river and streams channels by households
has increased. Moreover, the hospital drainage, carwash and washing of clothes near the river and
stream channel is potentially contributing to water pollution. The quality of water in this area is
deteriorating due to chemical, biological, and solid waste dumping, which potentially cause serious

health effects to the population in question.

e

AN Gahkuch

Figure 5 Map of study area; Gahkuch, Gilgit-Baltistan
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3.4 Sampling procedure and sample size

For the selection of a representative sample of population and enhancing validity of the research,
a sampling procedure needs to be followed. The sampling procedure employed for this study was
systematic random sampling. This involves selection of samples in a systematic manner through
calculating the interval by dividing the population size with the desired sample size. The resulting
value would be the sampling interval or a fixed interval (Bryman, 2016, p.178). Following this
procedure, the first sample is randomly selected, and every corresponding sample is selected after
a gap of calculated sampling interval. For this study, the sample interval calculated was eight,
which meant that the first household from each direction - north, south, east, and west - was

selected randomly and after that every eighth household was surveyed.

Population Size
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For the qualitative part of the study, 6 interviews were conducted, and the interviewees were
selected based on purposive sampling (Bryman, 2016, p.408). Purposive sampling entails the
selection of samples in a strategic way, so that the respondents are relevant to the research

questions under consideration.

3.5 Data collection

For this study, the data was collected through questionnaires and interviews. Questionnaires and

interviews are survey research tools and assist in gathering multiple opinions from a sample
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population. Self-administered questionnaire was formulated to ensure an adequate percentage
response rate. From each selected household, a questionnaire survey was conducted, consisting of
27 questions. The questionnaire was formulated in English but was translated and respondents
were assisted by the researcher in their local language in filling up the questionnaire. Survey was
conducted from 200 households selected through systematic random sampling and 6 respondents
were selected by purposive sampling for qualitative interview. The return rate for survey
questionnaire was 100% because respondent households were administered by the surveyor and a
face-to-face questionnaire survey was filled. Response rate was considered ideal for the analysis

of the data collected.

The questionnaire survey was constructed keeping in view ‘WHO and UNICEF core
questionnaire’ and ‘Case questionnaire’ formats as data collection tool to find out the drinking
water and sanitation conditions and risk of poor-quality water on health of targeted population
(World Health Organization and UNICEF, 2006). The questionnaire was designed to gather
information on demographics, educational and socioeconomic status, hygiene, sanitary conditions,
health problems, their attitudes, and perceptions towards water quality issues. While visiting the
study areas, contamination sources, hygiene conditions, occurrence of open waste disposal were

also observed.

To study the barriers and enablers for improvement of water quality and need for transformative
thinking in the study area, interviews were conducted from key informants to help identify the
present constraints on treatment of drinking water. The future potentials for improvement of
drinking water in terms of protection from contamination and changing human behavior by

awareness of targeted population were also included in interview questions.
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3.6 Data analysis

Data analysis is the most important aspect of research study which is the process of uncovering
the trends and patterns in the collected data and dispensing interpretations which are in line with
the research objectives. Descriptive statistics was utilized, for the purpose of this study.
Descriptive statistics are the most elementary methods for quantitative data analysis. This is used
to lessen the complexity of data and form a structure out of the voluminous data from which
patterns can be determined (Bond and Fox, 2007). Descriptive statistics such as, mean, mode,
frequency counts, percentages and linear correlation were applied to measure the responses and

relation of waste disposal, water quality and mindset of people.

The perceptions of respondents need to be grouped based on similarities and differences (Kumar,
2005). For every variable studied, different responses were coded with numerals (1,2,3...5). These
numerals served the purpose of coding the responses into the statistics software SPSS for data

analysis. After this purpose, the required analyses were run for each variable studied.

As a descriptive statistic tool, the mean of some variable such as the constraints and possible
options for management were calculated by comparing the mean to the midpoint mean. The result
for each variable was considered significant when the mean value was higher than the midpoint
mean value, and vice versa. This indicates that any variable whose mean value was greater than 3
was considered significant while variables with mean value less than 3 were considered not-

significant.

To calculate the midpoint mean, the responses were scaled i.e. Strongly Agree = 5, Agree = 4,

Neutral = 3, Disagree = 2 and Strongly Disagree = 1.
Midpoint Mean = Total sum of response scale/number of responses
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) ) 5+4+3+2+1
Midpoint Mean = z =3

3.7 Validity and reliability of data collected

Validity and reliability are measures which ensure that whether the data collection tools reflect the
research questions and objectives, or some revision is required. Validity is “referring to credibility
of a description, explanation, interpretation and conclusion of the research” (Maxwell, 2012,
p.122). The questionnaire and interview questions were devised with guidelines from WHO and
UNICEF questionnaires while review of literature also served as a measure to ensure validity and
reliability. The questionnaire used as a data collection instrument was at first tested for its validity
and reliability and a pilot survey was conducted before deployment to the field. The pilot survey
helped to gauge the responses for relevance to the study and provided feedback for finalizing the
questionnaire. This test measured the ease of use of the questionnaire by the respondents in terms

of clarity, understandability, and comprehensiveness.

3.8 Ethical compliance

According to Saunders et al (2016), ‘the nature of the research, the selection of participants,
information usage and storage, guaranteeing anonymity of participants and the effects of the study
are issues that must be addressed from the ethical perspective’. Considering the information
gathered through this research, | responsibly as a researcher informed all participants about the
need and use of data collected though questionnaires was merely for the research purposes. |

explained them about my research and took their verbal consent before taking the survey. Similar
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ethics were followed for the recording of qualitative interviews. It was also informed to them that
the participation in the survey was completely voluntary and the data contained will be processed
anonymously. They were also acknowledged that they can at any stage of this research elect to be

disconnected from the study.

3.9 Limitations and Challenges of the study

This study is limited to the data collected through questionnaires and semi-structed interviews and
to existing literature on water quality management. People in Pakistan are usually politically
oriented. Sometimes they are reluctant to speak because they think that government will collect
this information and use it against them or will impose restriction on them. | found that some
people were hesitant to talk because they thought it was some kind of test and with their limited
knowledge they might not be able to answer the questions. Some of the respondent’s answers may
have contributed to bias because sometimes people answer what they think is expected or wanted
from them. Generally, people were welcoming but sometimes some of the female respondents

were distracted by their chores, making it difficult to get their attention back on the questionnaire.

There were some challenges that | faced during my travel to the study area. Gilgit is a mountainous
region and the roads are narrow and two-way. Due to limited time for research, | had to travel in
summer and it was a rainy season. Occurrence of landslides is very phenomena in that time of the
year and | had to be stuck on road for 9 hours due to one such landslide. However, despite all these

challenges | was able to collect data for this study.
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CHAPTER 4: RESULTS AND DISCUSSION

This chapter presents results from the fieldwork and discusses the findings. The results are based
on both quantitative and qualitative data collection. The first section (Part A) of this chapter
includes analysis of the demographics and perceptions of the study population. Second section
(Part B) includes analysis and interpretation of the qualitative interviews and mainly focuses on
the attitudes, behaviors, and mindset of people that cause barriers in improvement of water
management. Furthermore, secondary data is included to support and enrich the findings and to

better describe the existing perceptions.
4.1 PART A: Questionnaire Analysis and Interpretation

4.1.1 Section A: Demographic characteristics of respondents

The number of respondents was determined before the fieldwork and the goal was to reach 200
households. Out of 200 representative respondents of a household, 128 were males and 72 were
females.
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Figure 6 Age of Respondents
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The above figure (6) represents the age of respondents, categorized in six groups. There were 11
respondents under the age of 20 which makes only 5.5% of the total respondents. Most respondents
(77) were aged between 20 to 30, representing 38.5% of total respondents, while 26.5%

respondents were aged between 31 to 40.

The figure 7 below shows demographics in terms of level of education of respondents. The
majority of respondents at 23.5% have had intermediate level of education, which accounts for 47
responses. Second highest responses falling at 19.5% had studied bachelors, while very close to
that, 18% respondents reported illiteracy making it the third highest representation by 36

respondents.
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Figure 14 Education of Respondents

The minority representation in this category is made up by those who studied at middle school
level, making it only 4% of the responses. The level of education attained by the respondents are
questioned for whether or not the education levels determine the behavioral tendencies of
population towards water quality management. A study by Alam (2017), showed that an

environmental education (EE) and awareness intervention conducted over a period of six months
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in a secondary school in Gilgit city resulted in active involvement of students, teachers, and
community members in sustainable environmental practices and positive attitude towards

environmental management.
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Figure 8 Number of Family Members per Household

The figure 8 illustrates number of family members per household. The graph shows the highest
representation at 63% which falls at 126 out of 200 households having family members between
6 to 10. While, 17% respondent household had family members between 11-15, represented by 34
households. Whereas, only 15% of responses account for the 1-5 members category. This
demographic category was studied to estimate the population distribution per household. It can be
learned from this observation that the households in the study area have relatively larger family

sizes, resulting in population growth.
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Figure 9 Number of Children per Household

The last category studied under the demographic characteristics of the population was number of
children under the age of 14 per household. Figure 9 shows that 46 of the respondent households
do not have any children under the age of 14, making it to 23% of the responses. 42 and 43 of the
respondent households had 2 and 3 children respectively, making it to 21% and 21.5%. While 3 of

the households reported 7,8, and 9 children per household, respectively.

4.1.2 Primary water quality and management

This section intends to address the objective of studying human perspectives of water quality
management and human health effects relevant to degraded drinking water quality in Gahkuch

town, Gilgit-Baltistan.
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Figure 10 Main sources of Water Supply to Households

Since, the study area does not have a single government regulated water supply system, there are
several sources of water supply opted by the community for their household water usage. Figure
10 represents the distribution of main water source among the population under study. 35.7% of
the respondent households get water for their consumption from the community tap, while 29.5%
respondent households get water directly from either stream, river, or spring. This shows a
substantial number of people are consuming degraded quality water as demonstrated by several
water quality assessment studies conducted in Gilgit (Ali et al., 2014; Begum et al., 2014; Daud et
al., 2017 and Sohail et al., 2019). Therefore, the population under study is subject to various water-
borne health effects. Ground water is the primary water source for 20.2% of the respondents while,

only 5% of them receive water from public supply systems.
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Figure 11 How often is water treated before consumption?

The results on views and perceptions related to water quality will help to elaborate people’s
understanding of water pollution and the need to change their attitudes. The figure 4.6 indicates
that 63% of the respondent households, which is 126 out of 200 never treat water in any way before
consumption. 21% responses treat water sometimes while 7% treat the water often before
consumption. The fig. 11 show that only 3.5% respondent households, which is 7 out of 200 always
treat water before usage. These statistics represent that even though the water is consumed mainly
from the streams and community tap, people still do not apply any household water treatment prior

to consumption.

Water assessment report by Gilgit-Baltistan Environmental Protection Agency (GB-EPA, 2019)
from towns in the province showed that 78% of water sources fall in the categories of low to high
risk for human consumption, while only 22% of the sources comply with WHO standards of

drinking water quality.
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Figure 242 Perceived Quality of Drinking Water by the Respondents

The figure 12 represents the perceptions of population under study related to how they perceive
the quality of water that they are consuming. It illustrates that 58.5% of the respondents perceive
the water quality of their household as ‘good’ which falls at 117 out of 200 responses. While only
10 of the respondents, making 5% of the total, perceive that the quality of water they consume
ranks at ‘very good’. The 22% of the respondents perceive the water quality to be ‘poor” while 8%
of the responses showed the water quality was perceived to be ‘very poor’. As majority of the
respondents perceive the water quality to be either good or very good, it contradicts with the actual
water quality state of the surface water sources of the study area as presented in a report by
PCRWR (2016). The report shows that 100% of the tested water samples from multiple locations
in Gilgit had bacterial contamination and unfit for human consumption. Since the area has a rocky
topography, the surface water sources present accumulation of metals such as, Boron (B) and

Manganese (Mn) above permissible limits (GB-EPA, 2019).
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As stated by House (1996), people generally judge water quality by its aesthetic appearance, be it
its color, taste, and odor. The perceptions of local population that the quality of water they consume
is good, is majorly because the water from springs flows in a crystal-clear state. As reported by
GB-EPA (2019), similar status exists in the study area where water flowing from the springs
visibly appears crystal-clear but 78% of the tested samples showed low to high risks for human

health.
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Figure 13 Shortage of water faced by the population

The next parameter studied was about the shortage of drinking water faced by the citizens.
Evidently, as shown in figure 13, 139 out of 200 respondent households experience shortage of
water on regular basis, making it to 69.5% of the sample, while 30.5% responses did not experience
water shortages. These digits show that even though this population has a couple of water sources,
they still face shortages of quality water for their consumption. These results align with those
presented in Pakistan Council of Research in Water Resources report, which shows that due to the
rocky strata of this area access to ground water is extremely difficult. Therefore, glacier and snow

melting are likely the main sources of water. In winter due to reduced snow melting water supply
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reduces even more, causing water shortage for the population residing in these areas (PCRWR,

2015).
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Figure 14 Perceived Contamination of Drinking Water by the
Respondents

The figure 14 showed that if the population under study perceive that the water they consume is
contaminated with waste material or not. Most of the respondents (75 out of 200) think that the
water is not contaminated with any waste material, representing 37.5% of the responses. 55 out of
200 respondents representing 27.5%, perceive the water they consume to be contaminated while,
70 out of 200, making 35% respondents were uncertain and thought maybe the water is
contaminated. These results indicate a variation of view among the population that majority of the
respondents are either uncertain about the quality of their water supply or they perceive it to be

contaminated with waste materials.

These perceptions possibly stem from the lack of information and awareness among the population
about the water quality of the area. Since the general public do not have access to scientific
information about the quality of water they consume, they can rely on the myth of spring water

being the purest form of naturally occurring water source. Another possible reason behind these
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perceptions could be that the people distinctly regard water as contaminated only when it is turbid
or has some odor. However, aesthetic characteristics do not have any relation to the physico-

chemical composition of the water (House, 1996).
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Figure 15 Health of Household Effected due to Water Contamination

Th next aspect studied was if the degraded quality drinking water causes health effects in the
households of the respondents. The figure 15 shows that enough though some people are either
uncertain about the quality of water or perceive it to be uncontaminated, they still face health
effects due to water-borne diseases. 93 out of 200 respondent households making it to 46.5%
evidently shows that their family members face health issues due to consumption of degraded
quality water. 38% of the results represent that they are not affected by the contaminated water
while 31 out of 200 (15.5%) responses show that the respondents are uncertain about the effects.
This perception can be explained in relation to Health Belief theory (Janz and Becker, 1984) which
states that people’s behaviors are driven by their threat perception. Since our results show that
around 53.5% respondents do not perceive contaminated water to cause any risk to their

household’s health, it is less likely for them to adopt preventive behavior.
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Figure 16 Common Water-borne Diseases of the Respondents

The figure 16 illustrates the occurrence of water-borne diseases in the study population. Majority
of the respondents mentioned the incidence of more than one water-borne disease. The above graph
represents the cumulative percentages for the incidences. The 26% of the responses reported that
their families have been affected by diarrhea, while 25% responses have experienced abdominal
pain. The 21% respondent households have suffered from vomiting and 16% have been ill due to
malaria. Typhoid, dengue fever and cholera were reported by 6%,4%, and 2% of the households,
respectively. However, 25.5% of the respondents reported that they do not have access to the

required healthcare services (Appendix 3).

The spread of waterborne diseases is not only the issue of this area but as highlighted in literature
review, whole country experiences health related problems due to water quality issues (Rosemann,
2005). In a study by Nabeela et al., (2014), a review of microbial contamination of multiple
drinking water sources throughout the country, was presented. This issue is not only due to the
lack of knowledge among people about water quality problems but also involves the major issue

of access to safe drinking water throughout the country (PCRWR, 2019). The increased incidences
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of waterborne diseases in the respondent population could also be because of low level of public
awareness about household water treatment methods. It was also observed in our study that 68%
of respondent households do not boil water before drinking while only 21% of respondents
sometimes boil water before consumption (Appendix 4). These results align with the study by
Saleem and Salman, (2011), which reported that low-cost household water treatment methods such

as boiling, filtration, disinfection are widely accessible in the country but rarely adopted.

Even though, through the analysis of above parameters, it was shown that a significant number of
respondents do not perceive that degraded quality water cause health effects. However, a
substantial number of respondents reported the above-mentioned water-borne diseases to
commonly occur in their households. It can be learned from this observation that a significant
number of people in the study area are not aware of water quality issue being the cause of their
health problems. These findings make it necessary to initiate an awareness campaign as a ‘cue to
action’, explained by Zak-Place and Stern (2004), that could result in change of perception of water
quality risks. If households would be aware of the health effects caused due to contamination of
drinking water sources, they would possibly act more responsible towards managing these sources

and taking informed actions.

The recent water assessment report of Gilgit-Baltistan Environmental Protection Agency (GB-
EPA, 2019), indicated absence of effective sewerage system in the district. This facilitates the
direct release of sewage waste and waste effluents into the surface water sources from where the
drinking water is sourced. This finding made it necessary to study what type of toilets are present

in the households of the study area.
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Figure 17 Type of Toilet in the Household of the Respondents

The figure 17 correspond with the report of Gilgit-Baltistan Environmental Protection Agency,
showing that none of the households in the study area have access to toilets build on sewerage line
system. 3 out of 200 households reported to have directed their toilet waste to the water channel.
7% of the responses reported to have open pit toilets in their houses while majority of the
respondents falling at 183 out of 200, making it to 91.5% have ground pit toilets in their

households.

A study by Uddin et al., (2014) reported that there are a number of drawbacks of pit toilets which
include spread of diseases, security issues for children and women, the complexity for emptying
the ground pit when it gets filled, short life cycle of pit toilets, pollution of surface and ground

water sources. The study population is also vulnerable to these potential risks.
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Figure 18 Reasons for Open Dumping of Household Waste Materials

As 44% of the responses showed that piles of solid waste are normally found outside their houses,
it was made essential to study the reasons behind this common attitude of waste dumping in the
study area. The figure 18 illustrates the few reasons due to which people openly dump waste
materials. 103 out of 200 respondents, making it to 51.5%, reported that the absence of accessible
trashcans in the main reason that they dump waste openly. 74 out of 200 respondents said that they
throw waste because of a habit, while 21 out of 200 claimed that they do it because everyone does
the same. This shows that around 47.5% of the respondent population represent waste dumping

practice as a social norm in the study area.

These findings can be explained in relation to Reasoned Action Theory (Ajzen and Fishbein,
1980), that certain experiences drive people to form beliefs and act in a particular way. They may
or may not know the consequences of their actions. When open dumping of waste becomes a
subjective norm in an area, it becomes a common behavior of the people out of ignorance. This
could also be due to other external factors, such as, lack of access to relevant knowledge (Levine

and Strube, 2012) and ineffective environmental legislation (Azizullah et al., 2011).
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Figure 19 Correlation of Level of Education with Waste Dumping Practice

When comparing the level of education with how often the already existing waste influences the
study participants to dump waste openly, a correlation presented in the figure 19 was depicted.
This graph shows that people with no education to people with education to intermediate level
responded that they sometimes throw waste materials openly. It can be observed from the
illustration that very few people with no education and with only primary and middle level
education responded that they do not practice this behavior. Moreover, the respondents with
highest levels of education i.e. bachelors and masters, showed more responses for that they either

rarely or not at all dump waste openly.

A study by Khalid et al. (2018) conducted in district VVehari, Punjab showed similar results, which
confirmed that education and income strongly influence a person’s motivation to pollute water
sources and adoption of water methods. However, it cannot be generalized that with the increase

in level of education, the waste dumping behavior gets restricted. The reason being that the access
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to knowledge and information relating to environment and health is not only limited to formal
educational institutional settings. Effective environmental interventions not only focus on students,
but also the whole community to influence attitude change resulting in environmentally friendly

behavior (Levine and Strube, 2012).
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Figure 20 Correlation of Level of Education with the Practice of
Polluting Water Sources

The next relation as presented in the figure 20 shows that does level of education depicts any
relationship with the practice of polluting water resources. A significant correlation can be
observed in the above figure that the highest positive responses of waste dumping behavior in
water resources was exhibited by illiterate respondents and then by the people with low level of
education, i.e. primary, middle and matriculation. People with higher education, such as, bachelors
and masters responded as a rejection to such behavior. This correlation shows that the high level
of education makes people aware of the consequences of polluting water resources and makes

them responsible towards their actions. These findings can be explained in relation to Reasoned
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Action Theory (Ajzen and Fishbein, 1980), that when people develop the ability to rationalize a

situation, they develop intentions to act responsibly and in a way that is ethically right.

Table 1 Constraints on Water Quality Management

SIN Constraints SA | A N |D | SD | Mean(X) | STD
1.| Insufficient waste collection points 53 | 106 |24 |16 |1 |3.97 0.86
2.| Far distance to collection points 43 1120129 |3 |5 3.96 0.80
3.| Lack of public water supply systems 78 | 108 |12 |2 |0 4.31 0.62
4.| Lack of private companies 120 |71 |2 |3 |4 4.50 0.77
5.| Lack of treatment technology 136 |56 |3 |1 |4 4.59 0.73

Note: SA denotes Strongly Agree, A denotes Agree, N denotes Neutral, D denotes Disagree, SD Strongly
Disagree

Source: Author’s survey, 2020

The table (2) above shows the respondent’s opinions on the significance of some of the pre-
determined constraints on water management by the local residents on the study area. All the
constraints are found to be significant as the mean value (X) of all the recorded constraints is higher
than the midpoint mean (3). Insufficient waste collection points (X=3.97) and Far distance to
collection points (X=3.96) were the constraints identified by the respondents. This finding aligns
with an earlier one by Hussain et al. (2016), which presents that due to the improper municipal
solid waste collection system a number of environmental problems had become common in Gilgit
city. However, in a qualitative interview for this study, an official of newly established Waste

Management Department in Gahkuch, reported that an initiative is under development for door to
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door collection of household waste. Also, it can be observed in the figure 21 that municipal solid

waste is being openly dumped and burnt near the river that flows through the town.

Lack of private companies (X=4.50) and lack of treatment technology (4.59) were evidently
identified as the most significant constraints. Plappally and Lienhard (2013), showed in their study
that this lack is mainly due to the concerns of cost and access. Water treatment technology is highly

dependent on the funding, which developing countries are majorly unable to support.

Figure 37 Municipal Solid Waste Dumped near the River

Table 2 Social, Technological and Economic Constraints

SIN Constraints SA | A N | D | SD | Mean(X) | STD

1.| Waste management is perceived as a dirty | 44 |82 |9 |43 |22 |341 133
profession

2.| Low funding of water management operations | 53 |99 |43 |5 |0 |4.00 0.76

3.| Inadequate technical know-how 64 | 109 (216 |0 4.15 0.72

4.| Poor water quality legislation 69 |111 |17 |2 |1 |4.22 0.68
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5.| Costly water treatment technology 68 |90 |30|12 |0 |4.07 0.85

6.| Restricted access to treated water 61 |93 (28 |1 |1 3.98 0.91

7.] Low level of public awareness 57 | 12116 |6 |0 |4.14 0.68

Note: SA denotes Strongly Agree, A denotes Agree, N denotes Neutral, D denotes Disagree, SD Strongly
Disagree

Source: Author’s survey, 2020

The above table (3) represents that the pre-identified social, technological, and economic
constraints on water quality management are significant. Inadequate technical know-how, low
funding of water management operations, and costly water treatment technology were quite
significant at means of 4.15, 4.00, and 4.07, respectively. Advanced management techniques often
require specialist knowledge and high economic input, which is not always available in this part
of the world. Water treatment becomes rigorous, energy intensive and expensive (Plappally and
Lienhard, 2013). Poor water quality legislation is also an important constraint with the highest
significance at the mean of 4.22. It is evident from the fact that the first meeting of Pakistan
Environmental Protection Council (PEPC) was held 10 years after the council’s establishment.
National Drinking Water policy was approved in 2009 and after that a number of policies and acts

have been formulated occasionally but no clear strategy has been executed (Azizullah et al., 2011).

The low level of public awareness (X=4.14) is also a significant constraint on the improvement of
water quality management. The field survey revealed that people are not well aware of the health
effects that are caused due to pollution of drinking water sources. Public awareness plays an
important role in adoption of preventive measures and in influencing pro-environmental behaviors.

To aware people about the link between water quality, proper sanitary practices, and disease
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development, it is essential to ensure public awareness through knowledge (Khalid et al., 2018).
Public awareness remains a major gap to be fulfilled if water management is to be improved in the

study area.

Restricted access to treated water (X=3.98) also pose a constraint on the appropriate management
of water resources. This constraint turns out to be significant because the only compliance agency
WASEP (Water and Sanitation Extension Program) in the study area treats stream water for
drinking water supply to the study area but it was revealed in the survey that not everyone in the

area has access to that treated water.

The perception that waste management is perceived as a dirty profession also presented
significance (X=3.41). This pose limitation of the waste handling and the adoption of improved
waste management technology. Such cultural biases play a major role to restrict effective waste
management and in limiting the necessary workforce required for development of the sector

(Aderogba, 2014).

Table 3 Options to Change People’s Attitudes and Behaviors

SIN Options SA | A N | D | SD | Mean(X) | STD
1.| Awareness campaigns 122 |61 |13 |4 |0 |450 0.70
2.| Enforcement of sanctions 121167 |5 |7 |0 |451 0.71
3.| Ensuring high literacy rate 127 |57 |7 |8 |1 |450 0.78

Note: SA denotes Strongly Agree, A denotes Agree, N denotes Neutral, D denotes Disagree, SD Strongly
Disagree

Source: Author’s survey, 2020
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The table 4 shows respondent’s perception on the realistic options for successfully changing
resident’s behavior and attitudes towards open waste dumping and polluting water resources.
Enforcement of sanctions was considered the most realistic option to create a visible change in
people’s attitudes and it was significant at the mean of 4.51. As polluting the water sources appears
to have become a social norm in the study area, this makes it necessary for the establishment of
social or legal sanctions. Only if the cleanliness norms could be internalized by awareness, then

the need of implementing formal sanctions would be disregarded.

Respondents also favor ensuring higher literacy rate (X=4.50) in the study area will bring a
significant change in people’s behaviors to guarantee protection of water resources. Field survey
revealed that residents perceive that regular awareness campaigns will help make people more
responsible and educated about the consequences of their attitudes and behaviors. Majority of the
respondents showed agreement with the option to conduct awareness campaigns making it a
significant response with the mean of 4.50. In Sri Lanka, a study by Nauges and Berg (2009)
confirms that households aware of the risks of consuming untreated water are more likely to treat
water before consumption to lower the health risks. They also concluded that better educated and

aware households had higher probability of treating water.
4.2 PART B: Interview interpretation

To study the human attitude towards water pollution and the barriers for improvement of water
quality in the study area, qualitative interviews were conducted. Interviews also focused on the
present constraints on treatment of drinking water and the future potentials for protection of
drinking water sources and the prospective enablers to change human behavior. Interviews were
conducted from officials from water management department, waste management department,

education department, health department, district health officer, and from a community volunteer.
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This section mainly focuses on the objective of studying the mindset, attitudes, and behaviors of
local population of Gahkuch relevant to drinking water quality and to explore the barriers and

enablers for improving water quality.

4.2.1 Section A: Reasons behind human related water quality issues

Question 1: What are the human activities that contribute to poor water quality?

Respondent /: ‘It varies according to the location and circumstances, but basically people throw
shopping bags and other plastic wrappings into the water sources and it doesn't get removed, so
plastic waste gets accumulated into the water, which degrades water quality and causes different
illnesses. This practice is increasing day by day and people throw plastic wrappers everywhere
which is causing a lot of problems. Natural beauty of the water system and the water from springs
which is our source of drinking water is being destroyed. The tourists who visit these places for
the sake of recreation also dump waste into this water or leave it openly in these locations rather
than bringing it back with them. Even inside the town, the problem persists due to excessive use
and dumping of plastic materials. Even the water tanks built by WASEP are being contaminated

by people’

Respondent 2: ‘People wash clothes in the water channels that comes from the springs and flows
throughout the town. Due to which the detergents and soap get into the water channel and all
those chemicals get mixed in the drinking water sources. Also, there are chances of contamination
because the water in the channels is muddy due to glacier melting and some soil and sediments
get dissolved in this water while flowing down to the channels. Riverside is very polluted with solid
waste. Even dirty diapers are thrown in the river. The river takes all the solid waste with it and

people still need to use this water’
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Respondent 4: ‘I think most water quality issues are due to lack of sanitary system in Gahkuch.
There is no proper sewerage system here. The river is so close here, if we dig two to three feet in-
ground, the water table becomes accessible. So, due to the lack of sewerage system, people dig in
the ground to make ground pit toilets, which can easily get its way into the river water. So, most
of the water quality issues are related to sanitary problems. River water is being used for drinking
purpose which makes health problems very common here. This is a developing area and
development is taking place very rapidly, many construction projects are also going on, which is

also contributing to pollution of water’

Respondent 6: ‘People here very commonly wash clothes, utensils, and cars near the river.
Detergents and washing chemicals enter the water, which affects the aquatic life as well as humans
who directly consume river or channel water. Agriculture is a common practice in this area and
the fertilizer that is being used in upstream agricultural areas also gets its way to the drinking
water. Also, people dig ground pits for their toilets and some of them secretively dig the pits all
the way to river water table. So, the wastewater from toilets and the kitchen also leads there. This

is not known to everyone, because people do this as a hidden practice’

The outlook of these responses reflects the lack of knowledge of the local population about the
consequences of their actions, which leads to water contamination. It also indicates the disparities
in water management system which is dependent on the socio-economic characteristics of the
study area. Absence of sewerage system in the study area worsens the conditions and drives
humans to opt the limited options they have and that too at the stake of their own health. The above
findings corroborate with those of an earlier study by Azizullah et al. (2011), which stresses that

in rural areas where water table is low, by leakage or from unauthorized connections sewerage
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disposal systems cause bacterial contamination of water distribution systems, making population

prone to water-borne diseases like diarrhea, nausea, typhoid, dysentery and other health problems.

Figure 23 Water Tank Contaminated with Solid Waste Materials

It was also observed (as shown in the figures 22 and 23) that the water tanks built up by WASEP
(Water and Sanitation Extension Program) also have various waste materials in them. One of the
reasons being that these tanks do not have roofs which makes them an easy target of contamination

by the local population.
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Figure 25 Cloth Washing in Water Stream

Figure 24 and 25 show people washing utensils and clothes in the water streams that run
downstream. As stream water channels run outside the houses and the commercial region in the
study area, it becomes the most accessible and easily exploited surface water source by the public.
Also, because these channels capture water from the springs which continuously flow in the

summer season, people might consider this water source to be infinitely available.
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4.2.2 Section B: Human attitudes, mindset and behaviors pertaining to water pollution

Question 2: In your opinion, what are the reasons that people dispose waste openly?

Respondent 1: ‘People are not aware of the consequences of throwing waste in the water channels,
which causes blockage at some points. People throw shopper bags on the roads and others can
easily see them, but no one would come forward and pick it up. People do not have the awareness

to remove their solid waste’

Respondent 2: ‘Actually, people do not bother because there have not been any evidences of an
epidemic due to a waterborne disease. If there was one, then people would have established a
mindset that such disease in being caused due to water quality issues but there has been no
evidence of such an epidemic situation in Gahkuch. There is one project in Gilgit-Baltistan on
provincial level, which is a hepatitis program, but the program is not properly working. They have
not disseminated this information to the people of Gahkuch, so people are not very conscious of

their behavior’

Respondent 4: ‘The awareness through media and the internet which is more accessible to people
these days lacks here. When the population increases, development occurs and people migrate
from outside. So, the people who come from other districts are less aware. Those people are
illiterate and unaware of the importance of the use of toilets, so open defecation happens because
of them. This area has faced a fairly recent development, within past four to five years. I think if
there was a holistic development planning, before initiating the development then it would have
resulted in better management. If the issues of water and waste management would have been

considered beforehand, then a lot of problems could be better managed’
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From interaction with the respondents, it becomes evident that there are several reasons due to
which people dispose of waste materials and pollute water resources. Most highlighted reasons
behind such human behavior were, unawareness of the consequences, the ‘who-cares’ attitude,
lack of press and news media, and lack of town planning. As explained by Schultz and Zeleny
(2000), people possess attitudes of environmental concern majorly when they consider themselves
to be a part of the natural environment they could otherwise potentially pollute. However, such
attitude may be developed by awareness and knowledge, otherwise inadequate understanding of
the value of environmental and sustainable actions influence people to adopt degrading behaviors
(Imran et al., 2014). A study by Soliman and Wilson (2017) relate pro-environmental behavior to
possessing growth mindset, however, more research is required to study if fixed mindset can be

changed into growth mindset or not (Duchi et al., 2020).

Question 3: What typical mindset and attitudes of people put constraints on mitigation of water

quality problems?

Respondent 1: ‘People lack a sense of responsibility. We eat and throw wrappers everywhere
thinking that the waste collection workers will come and collect it. People here depend on
government or NGOs to come and take initiatives for us. They have become used to of the concept
that someone from either the government or an NGO will come and help them. They do not

contribute themselves to manage at the community level’

Respondent 2: ‘People here have developed a mindset from 20 or 50 years that the solid waste
should be just thrown anywhere. So now if one goes and suddenly tells them to throw the trash in
the bin then they would not easily develop the habit. This is such a small town but still, it is hard
to reach every person and force them to throw the waste in the bin. People pollute the water

sources out of habit. They need to be made aware of the consequences, of polluting water and
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wasting water by leaving the taps open. Everyone needs to be made aware of it but in Gahkuch

due to the rapid increase in population this issue is not being properly dealt with’

Respondent 6: ‘It has become our habit; we do not care about cleanliness and we do not care
about others. We do what we feel like without thinking of others or the environment. This town has
very limited channel water and the only source is through springs. People clean their houses but
throw all the waste outside their houses. Most of the times people are not even ready to listen or
understand the situation. No one is ready to take their individual responsibility here. Everyone
thinks that it would not cause any problem if I threw waste openly, but then this thought of everyone

collectively causes a huge issue’

The qualitative interviews revealed that there is a general mindset of the population under study
that it is not their responsibility to keep the town and water resources clean. The most salient
response was that people lack the sense of responsibility and consider it to be a job of the municipal
workers to care about the cleanliness. Also, due to the lack of awareness, it has become a habit of
people to throw solid waste anywhere they want, without considering the consequences it could
cause. Norm Activation Model (NAM) (Schwartz and Howard, 1980) explains, when people are
aware of the consequences of their actions, they are more likely to avert their behaviors. Awareness
instills the ascription of responsibility (AR) in people, making them to consider it a moral

obligation to take the right action.
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4.2.3 Section C: Barriers and enablers for improvement of water quality management

Question 4: What are the barriers at institutional level for improvement of water quality

management?

Respondent 1: ‘There is not enough funding to solve these problems. Only WASEP operates based
on the limited funding that is provided to our area. There are no other institutions or organizations
working for this issue at a remarkable level. The government does its limited part but there is a
lack of other non-governmental organizations and private companies. There is no special team for
health education so it is impossible to reach every house for individual awareness. People here
know about cleanliness because they keep their houses clean but environmental management lacks

in this region’

Respondent 2: ‘At some places, it is easy to supply water from the channels but at some remote
locations it is not possible to provide water through the channels. Then either some organizations

help provide water or people fill up water themselves from the river’

Respondent 4. ‘Media is weak here; print media and electronic media is not present. Even if the
government arranges any awareness activities, the newspaper reaches us after two days after
being printed in Rawalpindi. We get the news from the newspaper after two days then how would

we know about such campaigns if the news does not even reach local people timely’

Respondent 5: The policy of the government is not that strong for areas like ours. It is not designed
or implemented properly. Funds get supplied but they are not enough to provide any quality work.
If government provides some drinking water scheme then there is no community participation in
it. Government and contractor do the installation with no community share, so it does not provide

some quality outcome’

58



Respondent 6: ‘The literacy rate is quite high here in Ghizer district but education still lacks a
standard. Children are reading books but they are not getting the awareness from the syllabus.
Training of children does not take place here. Even the students from the best schools do not have
awareness about health issues and waste disposal. There are only one or two institutes which are

better but they still lack training in environmental aspects’

This discussion addresses the third objective of investigating the barriers and enablers in
improvement of water quality. Respondents mainly consider the lack of effective policy and lack
of funding to be the barriers at legal levels for water quality improvement. This issue was also
presented in a study by Azizullah et al. (2011), which showed that a number of policies and acts
have been formulated but due to the lack of a clear implementation strategy, only a little effective

management efforts are established.

One of the participant drew attention to the absence of NGOs and news media as to be the barriers,
which could otherwise help disseminate information and awareness. WASEP (Water and
Sanitation Extension Program) by the AKRSP (Aga Khan Rural Support Program) is the only
initiative in the region who have built water tanks. However, it was revealed in the survey and by
participatory observation that these tanks are also being contaminated by the local people. This
situation makes it essential to encourage public participation by means of community mobilization

and awareness campaigns to ensure better water quality management of the study area.

Other participants highlighted that at institutional level, school curriculum should consist of
knowledge relating to importance of cleanliness and pro-environmental behavior. An action-based
study by Alam (2017) conducted in one of the community managed schools in Gilgit-Baltistan,
showed promising results by observing environmentally friendly attitude and motivation among

students. The students were involved in various environment related activities and were given
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knowledge of environmentally responsible attitude over a span of six months. After six months,
students were observed to be more sensitized towards improving their surrounding environment.

Therefore, it is likely that such interventions can also be beneficial in the study area.

Question 5: What changes can be made in institutional and legal policy that could result in mindset

shift?

Respondent 2: The education department must consider adding a curriculum about the
environment and its aspects from the school level. It will be easy to teach the children because
they learn quickly as compared to the elders. The community representative who is a notable

person and people listen to them should raise environmental awareness in the community’

Respondent 3: ‘There should be a policy or system of putting fines and sanctions on people who
throw waste openly. Only then, people here could actually feel that they need to change. Making
and implementing such a law is very difficult but maybe not impossible. There should be rules for
waste management and human generated water pollution following proper maintenance and check

and balance for those laws. Transgressor should be charged penalty’

Respondent 4: ‘Management alone cannot do anything. Mutual cooperation should exist between
management and the community. Otherwise, the situation cannot be changed. Even the highest
technology cannot help solving this issue, until the community becomes responsible and children
help us, nothing can change. Everything goes well in a balance so, after the implementation of a

law, check and balance play an important role’

Respondent 5: There should be proper campaigns to make people more environmentally aware.
Campaigns should be conducted at regular intervals to make a difference. Or there should be

advertisements on television and newspaper media. There should be a government institute which
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enforce people to collect solid waste at a specified location where it would be recycled. An

enforcing institute needs to be made’

Respondent 6: The education policy change is required and training should be done. We should
educate children from the school level. This will take time to create a visible difference but the
situation will be better. Also, if the community is allowed to participate then they would focus to

establish qualitative work and a better community can be built by responsible citizens’

The enablers for better water management mentioned by the respondents mainly involve,
educating the children to raise an informed generation, regular awareness campaigns, encouraging
community participation. It was also revealed that some respondents consider the study population
to be stubborn regarding water management issues and demand there to be a legal system to
implement sanction for transgressors. Theses recommended enablers align with the NAM theory
that when people develop intentions to act responsibly, their attitudes towards environment
become responsible too. Regular awareness campaigns can help build a social norm which in turn

would shape people’s attitudes and behaviors in favor to the water management.
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CHAPTER 5 CONCLUSION AND RECOMMNEDATIONS

5.1 Conclusion

The review and analysis of literature showed that throughout the history of mankind, humans have
generated waste and caused pollution of water resources. Solid waste has been majorly dealt by
either dumping or burning. Today, water pollution has become the most prevalent environmental
issue resulting in various health related effects through the outbreak of diseases. Gilgit-Baltistan
acts as the water tower of Pakistan, so water quantity is not an issue in Gahkuch, GB. However,
access to clean and safe water is the major issue of this region. Major factors giving rise to this

issue are rapid population growth, urbanization, lack of planning, and anthropogenic activities.

It is also reasonable to conclude from literature survey in this paper that due to the continued
population growth and waste generation, resulting water pollution will keep on rising.
Anthropogenic activities have been the main cause of water pollution in Gahkuch, Gilgit-Baltistan.
Either it be through direct dumping of solid waste or by directing sewage waste and industrial
effluents into the surface water sources. However, the behavioral tendencies of people could differ
in terms of how they value the water resources and their mindset relating to water conservation

determines their behavior.

Through the household survey, it can be concluded that the incidences of waterborne diseases are
prevalent. However, the population is majorly unaware of the causes of these diseases. The absence
of proper sewerage system and household water treatment methods could be the reason for the
spread of these health issues. People majorly exhibit negative environmental behaviors out of

habit, ignorance, or unawareness of the consequences.
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Regarding household perceptions of health risks related to consumption of degraded quality water
and the impact of these perceptions on household’s averting behavior. It was evidently concluded
that aesthetic characteristics of water (color, odor, and taste), primarily drive household’s
perception of health risks. Risk perceptions appear to be significantly influenced by household’s
education level and the access to essential information and knowledge regarding water quality

among the local community.

Regarding human attitudes behind negative environmental behavior, it was concluded that the
major reasons could be unawareness of the consequences, lack of access to essential information,
and not considering oneself as a part of their surrounding environment. The most significant
constraints on effective water management were evidently concluded to be poor water quality
legislation, low public awareness, expensive water treatment technology, and absence of specialist

technical and scientific knowledge.

The major barriers relating to human attitudes and behaviors in favor of sound water quality
management could be related to clearly lack of awareness campaigns and absence of social and
legal sanctions. There are challenges in the interaction between management staff and local
community members, which further puts constraints to the success of community participation in

water management practices.

5.2 Recommendations

Following are the major recommendations suggested based on the interviews and observations of

the study area:

e NGOs should be more proactive in the study area to conduct regular awareness campaigns

and to provide essential health related knowledge to the community. It was also extensively
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stated by the interviewees as they considered need for awareness campaigns that could act
as a greater enabler in terms of widespread management of water quality and human health.
The water management department officials should do more to properly protect the
available water tanks to avoid intrusion by humans, animals, and agriculture residues to
enter into water resources to minimize biological water contamination.

Local government and line agency are recommended to communicate and collaborate with
the educational institutions/academics to include curriculum relating to environmental
education and encourage students to practically involve in environment friendly activities
with social responsibility.

It is recommended that the local government provide the needed finances to strengthen
mass communication (print and tv media). This will create awareness on how to prevent
water contamination, protect the environment, and prevent waterborne diseases.

It is recommended to implement various activities for active community participation in
water management. Community involvement can help create a norm of social
responsibility and can result in common attitude, knowledge, behavior, and norms
regarding sound water management.

There is a greater need for increased enforcement of legal measures (in terms of fines for
the ones transgressing from the law) that can help encourage the correction of attitude in

favor of individual responsibility towards achieving better water quality.
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APPENDICES

Appendix 1 Survey Questionnaire

Section 1 Socio-demographic profile

1. Gender a) male b) female
Age of respondent
3. Marital status

a) Single

b) Married

N

4. Education level

a) Illiterate
b) Primary
c) Middle
d) Secondary
e) Bachelors
f) Masters

5. How many family members your household have?

6. How many children are there in your household under the age of 14?

Section 2: Water Source and Quality

7. What is the main source of water in your household?
a) Public supply from water tank

b) Direct from stream/river/spring

c) Community Tap

d) Ground water

e) Water tanker

f) Other

8. Does your household treat water before drinking?
a) Never
b) Rarely



10.

11.

12.

13.

14.

15.

c) Sometimes
d) Often
e) Always

Generally, what do you think the drinking quality of your household’s water is?

a) Very poor
b) Poor
c) Fair
d) Good
e) Very good

Do you have shortage of drinking water?
a) Yes
b) No

How does your drinking water taste?
a) Excellent

b) Good

c) Acceptable

d) Unacceptable

Do you have facility of toilet in your household?
a) Yes
b) No

If yes, what type of toilet is it?
a) Sewerage line

b) Ground pit

c) Open pit

d) Directed to water channel

Do you have stagnant water near your household?
a) Yes
b) No

Does unsafe water affect the health of your household?
a) Yes

b) No

c) Maybe



16. Does unsafe water cause waterborne diseases to any of your family members?
a) Yes
b) No
c) Maybe

17. If yes, select the diseases listed below

a) Diarrhea

b) Malaria

c) Dengue

d) Typhoid

e) Cholera

f) Vomiting

g) Abdominal pain

h) If any other

18. Do you have easy access to proper healthcare facility?
a) Yes
b) No

Section 3: Solid waste and health

19. How do you manage the solid waste generated in your household?
a) Recycling
b) Reuse
c) Converting waste to energy
d) Do not manage

20. Do you have solid waste piles near your house?
a) Yes
b) No

21. What is the reason of open dumping of waste?
a) No dustbins nearby
b) Because of habit
c) Because everyone does so
d) Ido not think it will cause a problem

22. Does already existing waste make you throw more waste in that place?
a) Always
b) Often
c) Sometimes



d) Rarely
e) Notatall

23. Do you openly dump waste around water resources?

a) Yes
b) No

24. Do you think dumping waste in water can be harmful?

a) Yes
b) No

Section 4: Constraints on waste management and water quality

25. Which of the following are constraints on proper water quality management?

S/N Strongl | Agree | Neutral | Disagre | Strongly
Constraints y Agree e Disagree
a) | Insufficient waste collection points
b) | Far distance to waste collection
points
c) | Lack of public water supply
systems
d) | Lack of private companies
e) | Lack of treatment technology

26. Which of the following do you think is a constraint on water pollution reduction?

SIN | Social/Technological/Economic Strongl | Agre | Neutra | Disagre | Strongl
constraints y Agree |e I e y
Disagre
e
a) | Waste management is perceived as a

dirty profession




Low funding of water management

operation
c) | Inadequate technical know-how
d) | Poor water quality management
legislation
e) | Costly water treatment technology
f) | Restricted access to treated water
h) | Low level of public awareness

27. Which of the following options do you think can help change people’s attitudes and

behaviors?
S/IN Strongly | Agree | Neutra | Disagree | Strongly
Options Agree I Disagree
a) | Awareness campaigns
b) | Enforcement of sanctions
c) | Ensuring high literacy rate




Appendix 2 Interview Questions
1. What are the human activities that contribute to poor water quality?
2. Inyour opinion what are the reasons that people dispose waste openly?
3. What typical mindset and attitudes of people put constraints on mitigation of

water quality problems?

4. What are the barriers at institutional level for improvement of water quality

management?

5. What changes can be made in institutional and legal policy that could result in

mindset shift?

Vi
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Access to health care facility
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