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Abstract Understanding the influence of socio-de-
mographic factors on attitudes towards water pollution
mitigation measures could help provide good pointers
in the design of effective water resources management
policies. Yet, very few studies have examined this in
the developing country context. Using quantitative
methods to analyse survey data from Ghana, the main
goal of the current study was to determine whether
socio-demographic groups report different attitudes
towards water resource management. Results show
that females reported higher pro-environmental atti-
tudes than men (and these differences were statisti-
cally significant). Additionally, the employed were
found to have reported higher pro-environmental
attitudes than students and the unemployed, however,
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we do not find evidence to support the influence of age
and educational attainment. Notwithstanding the rel-
atively limited sample, this work offers valuable
insights into the different factors that could influence
environmental attitudes. Further research is needed on
how sociodemographic variables interact with other
psychosocial factors to determine environmental atti-
tudes. This could advance our understanding on how
different social groups may respond to policies
designed to promote pro-environmental behaviour
and reduce water pollution.
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Introduction

Water pollution remains a major global problem, with
impacts on human health, ecosystems and costs of
water treatment (United Nations Environment Pro-
gramme 2017; OECD 2012; United Nations World
Water Assessment Programme 2015). This poses a
major challenge to all stakeholders interested in water
quality, such as governments, intergovernmental
organisations, and communities (OECD 2012). The
Sustainable Development Goals (SDGs) provide, at
the international level, the policy framework for
responding to the problem. Indeed, SDG 6 specifically
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aims at ensuring the availability and sustainable
management of water and sanitation for all (United
Nations 2016a, b). The realisation of this goal requires
far-reaching policy actions from national govern-
ments. Importantly, the success of national water
policies depends on public awareness and environ-
mental attitudes.

Understanding people’s attitudes is therefore cru-
cial to promoting behaviours that reduce water pollu-
tion. There is a considerable volume of research that
explores environmental attitudes (e.g., Okumabh et al.
2018,2020; Okumah et al. 2019a, b), but fewer studies
have investigated the underlying factors of such
attitudes (Beiser-Mcgrath and Huber 2018). Further-
more, only a limited volume of research explore the
role of socio-demographic factors in attitude forma-
tion and prediction. The limited research on socio-
demographic factors have shown that relatively
younger persons, females, well-educated, and people
who are economically well positioned are more pro-
environmentally inclined (Blocker and Eckberg
1989, 1997; Mensah 2012; Franzen and Vogl 2013).

While these findings offer useful insights into the
drivers of environmental attitudes, their applicability
may be affected to a large extent, by the political,
cultural and socio-economic circumstances of differ-
ent places—raising questions about transferability
(Bryman 2008). Phenomena, attitudes and behaviours
are not easily understood on their own; they need to be
examined and explained in context, to help us arrive at
valid interpretations. This, in turn, provides a good
foundation for sound comparisons across different
levels of environmental governance. Therefore, the
potential influence of socio-demographic factors need
to be examined within the developing country context.
Understanding the influence of these variables may
provide good pointers in the design of context-specific
policies needed to promote sustainable water
resources management (Okumah and Yeboah
2019; Okumabh et al. 2019a, b).

Following this, the present study seeks to address
the question; do socio-demographic groups report
different attitudes towards water resource manage-
ment? In answering this question, we apply quantita-
tive methods to analyse survey data from Ghana.
Specifically, we rely on survey data from coastal
communities in the Greater Accra Region, Ghana to
explore whether there are statistically significant
differences between environmental attitudes reported
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by different groups (based on age, gender, employ-
ment status and educational attainment).

The remainder of the paper is structured as follows:
In the next section, we provide an overview of the
literature on environmental attitudes and factors
driving attitudes. Next, we discuss the materials and
methods applied in the study. This is followed by a
presentation of results and discussion of key findings.
Section “Limitations and future research” covers
limitations of the paper, followed by concluding
remarks.

Overview of the literature

Understanding environmental attitudes
and the need to study attitudes

Environmental attitudes are relatively permanent
positive or negative feelings an individual hold about
an environmental issue (Schultz et al. 2004). It is
argued that environmental attitudes are key drivers of
behavioural intentions and pro-environmental beha-
viour. That is, people with positive environmental
attitudes are more likely to have intentions to act pro-
environmentally, and these intentions could translate
into adoption of environmentally responsible practices
(e.g., Ajzen and Fishbein 1980). This hypothesis has
been confirmed in many empirical studies (e.g.,
Okumah et al. 2019a, b; Erdogan et al. 2013; Bogner
2000).

Because attitudes appear to be good predictors of
many environmental behaviours, a considerable vol-
ume of studies have focussed on understanding
environmental attitudes. Thompson and Barton
(1994) argue that environmental attitudes may be
embedded in people’s concern for humans or living
things (i.e., environmental consciousness), which may
be related to their knowledge of environmental issues.
For instance, some people could develop negative
environmental attitudes due to poor environmental
knowledge. Therefore, understanding attitudes and the
drivers of such attitudes could deepen policymakers’
knowledge on how to influence various attitudes in
relation to environmental issues (Morris and Potter
1995, Young et al. 1995).
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Factors influencing environmental attitudes

There is controversy regarding the drivers of many
environmental attitudes. Previous research has estab-
lished that economic factors could be potential pre-
dictors of environmental attitudes (e.g., Zelezny et al.
2000). For example, some studies have established
that rich nations are more likely to show greater
concerns for the environment. A possible reason for
this is that, relatively wealthy countries have moved
beyond fundamental economic needs and are therefore
more likely to consider the impact of their activities on
the environment. This suggests that income might
influence people’s attitudes towards the environment.
This conclusion suggests a deterministic view that if
one is poor, one is likely to have negative environ-
mental attitude. However, this might not be the case in
some circumstances because some poor people may be
environmentally concerned because they need to
protect environmental resources upon which they
depend for livelihoods (Chambers 1987). Second,
limiting wealth to income may not be applicable to
some rural areas in developing countries where people
often value wealth (and worth) by how much cattle
holdings and land a person holds (Gray and Moseley
2005). Therefore, while environmental attitudes may
be driven by income, this may differ in different
context, and needs to be investigated.

Zelezny et al. (2000) established a potential gender
dimension in their study as women reported stronger
positive environmental attitudes than their male
counterparts. This finding has been attributed to the
fact that most household and domestic roles are
undertaken by women, who in turn rely greatly on
environmental resources (e.g., water). This is because
while men and women depend on forest and water
resources as important livelihood sources, evidence
suggests that women exhibit positive environmental
attitudes than males essentially because women
depend greatly on the services provided by the
environment to undertake their household and domes-
tic activities, such as using forest products and water
resources for cooking. Moreover, in most rural areas in
developing countries, women are directly engaged in
fetching water from many surface waters (e.g.,
streams) and could observe the state of water
resources.

Similarly, some scholarly works have underscored
the influence of age in determining environmental

attitudes (e.g., Zeus and Reif 1990). Zeus and Reif
(1990) evidence suggests that environmental attitudes
appear to be positive among younger age cohorts. A
possible explanation for this is that young people are
more likely to have been exposed to environmental
education and are therefore more likely to be envi-
ronmentally conscious. Moreover, a study conducted
by Eagles and Demare (1999) found a strong positive
correlation between environment attitudes with dis-
cussing environmental issues at home, watching films
regarding nature and reading documents that are of
environmental concern. The authors argue that the
extent to which an individual would demonstrate
sound environmental attitude is contingent on his
long-term exposure to issues of environment, thus,
serving as a critical driver of environmental attitudes.

While some studies demonstrate the potential role
of education on attitude formation, further evidence
suggests that the influence of education might be
affected by other factors due to a potential interaction
between education and for example, income. These
studies (e.g., Zelezny et al. 2000; Karpiak and Baril
2008; Erdogan et al. 2013) provide evidence that
highly educated persons with substantial income
earnings appear to be more environmentally con-
scious. Further efforts are therefore required to
disentangle the true effect of education and income
and how the two interact (with other variables) to drive
environmental attitudes.

Yet, other studies show that values, norms and
beliefs system are important drivers of environmental
attitudes (e.g., Kasser 2011; Stern and Dietz 1994;
Schultz and Zelezny 1999) as well as world views
(Martin-Ortega et al. 2017). These authors make a
strong case for values and belief systems as instru-
mental drivers of environmental attitude, given that
the values, norms and beliefs of a given society
determines what is proper or improper in that society
and serves as principles that govern behaviours.
Therefore, whether people would have pro-environ-
mental attitudes or not depends largely on the
prevailing value systems and norms. For example, in
cultures where issues of environmental concern are
prominent and punitive sanctions are meted out where
appropriate, it is likely that people will develop a
strong concern for the environment.

The evidence reviewed here seems to suggest the
potential role of socio-demographic variables as
drivers of environmental attitudes. However, some
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controversies exist regarding for example, the role of
income. Moreover, there are questions regarding the
role of education given that education interacts with
other variables (e.g., income). It is also important to
note that studies exploring drivers of environmental
attitudes tend to focus considerable attention on
developed nations and this may have limited contex-
tual relevance for developing countries. As discussed
earlier, the socio-cultural and economic differences
across regions implies that the explanatory power of
various variables may vary significantly across
regions, thus the need to investigate the role of these
variables in the developing country context.

Materials and methods
Materials

The data used in this paper were gathered through an
online survey conducted in Ghana in October 2018.
The participants were drawn from members of the
Ghanaian public located in coastal communities in
Accra, the country’s capital. A questionnaire was used
to operationalize the variables of interest: attitude and
socio-demographic characteristics—age, gender, edu-
cational level, and employment status of respondents.
Three statements were used to elicit attitudes of survey
participants towards water resources pollution, with a
focus on the intrinsic motivations for reducing water
pollution. These statements include: “I welcome the
idea of stopping illegal mining in order to reduce water
pollution”, “I support the cause to reduce the problem
of water pollution because it has an effect on our
health and other living organisms” and “I support the
cause to reduce the problem of water pollution because
it is bad for the environment and future generations.”
A five-point Likert scale was used to evaluate
attitudes: 1 (strongly disagree) to 5 (strongly agree).
Higher scores indicate strong pro-environmental atti-
tudes while lower scores point to weak pro- environ-
mental attitudes towards water resources
management.

Overall, 281 survey responses were obtained. We
applied the standard deviation technique of detecting
unengaged responses. From the standard deviations of
responses, we observed that three cases showed a
standard deviation of zero, indicative of non-engage-
ment and were deleted after close examination. Thus,
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two hundred and seventy-eight (278) responses
formed the basis of our analysis (additional informa-
tion on the data used in this study has been reported in
Okumah and Ankomah-Hackman 2020).

Analytical methods

The construct “attitude” was derived from a combi-
nation of three items, which are assumed to be
unidimensional (Babbie 1999). The assumption of
unidimensionality was tested using Cronbach’s Alpha.
An alpha of 0.70 or higher is strongly recommended,
suggesting that the items are internally consistent
(Cronbach 1951).

Next, we examined the data to check normality and
other conditions for performing one-way Analysis of
Variance (ANOVA) or the Welch test. We discovered
that the data showed a non-normal distribution. The
data was then transformed using the base 10 logarithm
function (LOG10) to improve distribution. Following
this, we performed the ANOVA test and the Welch
test. The Welsh test does not assume equality of
variances in the data, thus, making it robust and
statistically powerful where the assumption of equal-
ity of variances is violated. Attitude was classified as
the dependent variable while socio-demographic
variables were included as independent factors.
Socio-demographic variables were coded as: Male =

1, Female = 2; No university degree = 1, university
degree = 2, further degrees = 3; unemployed = 1,
student = 2, and employed = 3, for gender, education
and employment status respectively. The ANOVA test
and the Welch test were performed using SPSS IBM
version 23.

Results and discussion

Distribution of survey participants across socio-
demographic characteristics

The results in Table 1 show that the survey was
dominated by males. Survey participants were some-
what young, with a median age of 26." Approximately

' We report the median because the data was not normally
distributed: (Kolmogorov—Smirnov statistic = 0.328; df = 278;
p value < 0.001), thus making the median reliable than the
mean (26.5; SD 4.6).
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Table 1 Socio- o Variable Groups Percentage
demographic characteristic
of respondents Gender Male 67.8
Female 322
Educational attainment Without university degree 14.3
With university (first) degree 61.9
With a minimum of a second university degree 23.8
Employment status Unemployed 20.0
Student 38.8
Employed 41.7
Median = 26; N = 277, Age classification Group 1: Young (below median age) 45.1
N =278 for all variables; Group 2: Median age and above 54.9

N = 277 for age variables

Table 2 Descriptive results of respondents’ evaluation of survey item (n = 278)

Items Mean SD

I welcome the idea of stopping illegal mining in order to reduce water pollution 4.80 0.62

I support the cause to reduce the problem of water pollution because it has an effect on our health and other living 4.90  0.49
organisms

I support the cause to reduce the problem of water pollution because it is bad for the environment and future 491 047
generations

Overall mean = 4.87; overall standard deviation = 0.47; Cronbach’s Alpha = 0.87

I support the cause to reduce the problem of water
pollution because it is bad for the environment and future I7_
generations (N=278)
I support the cause to reduce the problem of water 9
pollution because it has an effect on our health and other I _
living organisms (N=278)
I welcome the idea of stopping illegal mining in order to ”
reduce water pollution (N=278)

0 50 100 150 200 250 300
® Completely disagree ™ Somewhat disagree = Neutral Somewhat agree ~ ® Completely agree
Fig. 1 Respondent’s views regarding water pollution
85% had a university degree or higher qualifications, Overview of survey responses

with about 40% of total participants being employed.
The results in Table 2 show that generally, respon-
dents reported high pro-environmental attitudes,
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suggesting that survey participants have a positive
attitude towards water resources management (see
also Fig. 1). The lowest mean score (4.80) was
recorded for the attitudinal statement on stopping
illegal mining. This may suggest that while people feel
positive about protecting water resources, economic
motivations may reduce their desire to protect water
resources. Cronbach’s Alpha (0.87) is well above the
recommended threshold of 0.7., indicating a high
internal consistency among scale items.

Do socio-demographic groups report different
attitudes towards water resource management?

The first variable explored was gender. Levene’s test
of equality of variances showed that the variances in
reported attitudes within groups were not equal:
F(1, 274y = 4.907, p = 0.028. The results of Welch test
showed that there was a statistically significant
difference between group means:
F(1, 260.952) = 3.197, p < 0.1, with females reporting
higher pro-environmental attitudes (Fig. 2).

Our results are consistent with those of Mostafa
(2007) and Mensah (2012) who found that women
reported stronger concern for the environment. The

higher emotional attachment and environmental con-
cern has been linked to their gender socialization
(Mostafa 2007) and value systems (Hunter et al.
2004). If cultural systems are such that females engage
more in household activities that are directly linked to
water management, they are more likely to be
conscious of the links between human activities, water
wastage and pollution (Okumah et al. 2019a, b).

The link between gender and environmental atti-
tudes is complex. People’s motivations and other
factors (e.g., moral norms) influence the complex
interactions between gender and environmental atti-
tudes (e.g., Okumah et al. 2019a, b). The extent of the
influence of motivations on the gender-attitude link
could determine the influence of gender on environ-
mental attitudes: where these elements have a high
influence, the gender-attitude link may be non-existent
or weak at best. This could explain why some studies
(e.g., Tindall et al. 2003) found results that are
contradictory to our findings.

For employment status, Levene’s test showed that
the variances for environmental attitudes were not
equal, F 261)=6.507, p =0.002. The results of
Welch test show that there were statistically signifi-
cant  differences  between  group  means,

692+
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Fig. 2 Group means for gender categories. Note: Male = 1; Female = 2
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Fig. 3 Group means for employment categories. Note: Unemployed = 1; Student = 2; Employed = 3

F(2, 94.639) = 2683, p < 0.1. People who were
employed reported the highest environmental atti-
tudes, followed by students, with the unemployed
reporting the lowest (Fig. 3). As other studies have
shown, people who are economically well positioned
are more likely to be more environmentally concerned
and willing to support environmental management
efforts because such individuals have less economic
challenges to worry about (e.g., Franzen and Vogl
2013). Indeed unemployed people are likely to be less
concerned about the environment even when they
know the consequences of environmental degradation.
Such relatively weak pro-environmental attitudes may
be due to the need for a source of livelihood, which
could ‘push’ the unemployed into economic activities
that have potential environmental impacts. This may
explain why among the three attitudinal statements,
‘stopping illegal mining for water protection’ scored
the least.

While unemployment may affect people’s environ-
mental attitudes, we acknowledge the complexity of
factors that account for environmental attitudes and
therefore reject the deterministic view that ‘if you’re
poor, you degrade’. This is because some poor people
may be environmentally conscious due to the need to

protect environmental resources upon which they
depend for livelihoods (Chambers 1987). Moreover, in
some jurisdictions in developing countries, people’s
economic status depends on how much cattle holdings
and land a person holds, not necessarily being
employed and earning income (Gray and Moseley
2005). Therefore, while environmental attitudes may
be driven by employment and by extension income,
this may differ in different context. Further research
on how employment interacts with socio-cultural
conditions to drive environmental attitudes will be
needed. This is particularly important because our
study was unable to unpack the nature of the occupa-
tions or professions of survey participants, as well as
their income—which are potential explanatory factors
(e.g., Franzen and Vogl 2013).

Our results further show that there were no
statistically significant differences between group
means for both age: F(; 275 = 0.639, p = 0.425, and
educational attainment: F» 272 = 0.639, p = 0.930.
This finding contradicts the claim that younger and
better educated people are more environmentally
concerned due to higher levels of environmental
awareness.
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Limitations and future research

The data analysed in this study was based on a survey
that targeted only people who: (1) had internet access,
(2) are literate in the English language. This excludes
non-internet users as well as those who are not literate
in the English language. Given that a significant
proportion of the Ghanaian public falls within the
brackets excluded, we do not intend to generalise our
results. Readers should therefore consider this draw-
back when interpreting our findings.

The data used in this study were gathered through
self-stated environmental attitudes. Evidence suggests
that the accuracy of such results may be affected by
social desirability bias and limited memory of survey
participants. Again, the inherently subjective nature of
the approach means that participants’ rating of
attitudes depends on their environmental knowledge
and beliefs, which may vary across the population
(Kormos and Gifford 2014). Moreover, the statistical
analysis applied in this study, the ANOVA, is unable
to account for the influence of confounding variables,
as well as the complex interaction between socio-
demographic factors and other psychosocial variables
(such as norms). The complexity of environmental
attitudes requires an application of multivariate ana-
lytical techniques (e.g., structural equation modelling,
conditional process modelling) to explore the mech-
anisms through which different factors affect one
another and the conditions under which such relation-
ships occur.

Concluding remark

The present study was designed to determine whether
socio-demographic groups report different attitudes
towards water resource management in coastal com-
munities in the Greater Accra Region of Ghana. We
found that females reported higher pro-environmental
attitudes than men, and these differences were statis-
tically significant. Additionally, the employed were
found to have reported higher environmental attitudes
than students and the unemployed, however, we do not
find evidence to support the influence of age and
educational attainment on environmental attitudes.
The implications of our findings are that, socio-
demographic factors are likely to moderate the effects
of policies designed to promote positive
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environmental attitudes and sustainable water
resource management. For instance, how people
receive such policies, whether they are willing and
able to support the implementation of policies or not,
may depend on their employment status, all things
being equal. An unemployed person may resist a ban
on illegal mining—a potential cause of water pollution
in Ghana—due to the need for a source of livelihood.
This may not be limited to a binary categorisation of
employment (i.e., employed vs. unemployed) but
extends to other economic motivations; some
employed people (e.g., wealthy businessmen/women)
may not welcome such policies due to selfish inclina-
tions and the desire to amass wealth. Further research
is needed to unpack the complex interaction between
socio-demographic variables and other psychosocial
variables. This could advance our understanding of
contextual factors influencing water policies.
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Appendix 1: Normality test results

Kolmogorov—Smirnov Shapiro—Wilk

Statistic df Sig. Statistic df Sig.

0.458 278 0.000 0.289 278 0.000
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Appendix 2: ANOVA and test of equality 4. Employment
of variances
1. Age N Mean SD SE
1 53 0.6701 0.10261 0.01409
N Mean SD SE
2 101 0.6781 0.09227 0.00918
1 125 0.6798 0.08574 0.00767 3 110 0.6936 0.01699 0.00162
2 152 0.6868 0.05992 0.00486 Total 264 0.6830 0.07435 0.00458
Total 277 0.6836 0.07266 0.00437
Test of homogeneity of variances
Test of homogeneity of variances Levene statistic dfl an Sig.
Levene statistic dfl dj Sig.
& 72 £ 6.507 2 261 0.002
2.599 1 275 0.108
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2. Gender
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1 39 06875 004198  0.00672 sion Paper 240, Brighton: IDS.
Cronbach, L. J. (1951). Coefficient alpha and internal structure
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