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Abstract. This study examined knowledge of symbiotic relationship between man and natural
environment, climate change and their implications to sustainable environmental behaviour and
sustainable development among the urban/semi urban settlers in southeast Nigeria. The study was guided
by Environmentally Responsible Behaviour (ERB) model, to understand the extent of environmental and
ecological knowledge, and pro environmental sustainability behaviour among the citizens. 640
respondents (18+) from 16 settlements across the region were randomly selected for the study, while
survey design was adopted for the study with the aid of questionnaire instrument. The data collected were
analysed with aid of descriptive and inferential statistics tools for testing the relationship of substantive
variables in the study. From the findings of the study, positive predictors of knowledge of social ecology
included public media enlightenment on environment (p < .000), public institution quality (p <.000) and
environmental citizenship (p <.000). Knowledge of solid waste management (p <0.01) positively
correlate with pro environmental behaviour. Positive predictors of global climate change awareness
include knowledge of the natural environment, public media enlightenment on environment and duration
in the place of residence (p < .000).

Keywords: ecological harmony, environmental literacy, environmental sustainability, CO2 emission;
environmental policy

Introduction

From water pollution to the pollution of the lithosphere, to that of the atmospheric
pollutions and climate change, one thing is a common factor- the human knowledge and
behavioural disposition towards the natural environment. While environmental
degradation is subject to the level of consciousness and commitment to the natural
environment among the human inhabitants, environmental consciousness and
commitment to the protection of the natural environment is directly related to the level
of environmental/ecological knowledge among the human inhabitants of the natural
environment (Robins, 2012; Blankenberg and Alhusen, 2019; McGuire, 2015; Clayton
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et al., 2013). Although some studies have raised empirical questions about the positive
correlation between ecological knowledge and pro environmental behaviour (Tanner,
1999; Vining and Ebreo, 2006), the extraneous factors between social ecological
knowledge and pro environmental behaviour have been traced to the socioeconomic
conditions of the citizens (Grob, 1995; Huebner and Lipsey, 1981; Yoon et al., 2010;
Akintunde, 2017).

From pre-industrialization to the post-industrialization eras, human knowledge and
consciousness towards the natural environment has been observed in the socioeconomic
activities and urbanization patterns among the population (Malcolm, 2016; Wang et al.,
2020; Hayter and Patchell, 2019). For instance, beginning from colonial, through the
post-colonial era in Africa and Nigeria in particular, environmental behaviour at least,
from some historical evidences, has shown the dominant behaviour towards the natural
environment among the colonialists and the colonized as connected around the
prevailing socioeconomic life among the population (Rodney, 1972). While the pre-
colonial Africa and Nigeria in particular operated agrarian society, which was more or
less patterned to value every aspect of the relationship between man and the natural
environment, the post-colonial African society including Nigeria is operating on the
platform of capitalist and industrialist system, which had little or no regard for the
natural environment. In the postcolonial era among the colonized nations,
environmental behaviour seems to be following the trajectory of the colonialist era
legacies, which in any case, is the irresponsible attitude towards the health of the natural
environment. In the case of Nigeria, the colonialist quasi environmental policies, which
in any case, were more of mockery to the health and protection of the natural
environment, can better be understood through the colonialist’s forest management
regime, which inadvertently rendered postcolonial Nigeria a hotspot for illegal and
unhealthy logging in the sub-Saharan Africa. The 1937 forestry Act, amended in 1956
in Eastern Nigeria created an atmosphere of environmental degradation in which the
host country is used as the platform and conduit pipe for the harvesting and onward
transmission of timber products to the colonialist countries’ and other destinations for
wealth creation for the power brokers. Such situation among the developing nations
where domestic and humanitarian face of environmental matter received little or no
attention has created a vacuum in the linking dots of global environmental observation
and pro environmental behaviour control aimed at saving the planet.

However, the globalization of the emerging issues of climate change and its
accompanying health/socioeconomic complications seems to have created wide spread of
environmental consciousness among members of the United Nations through uniform
policy agenda across the globe, which is sustained through some level of pressure and
persuasion from the United Nations and the allied bodies charged with environmental
protection (Thelen et al., 1992; UN-Habitat, 2012; Perrez, 2020). As a matter of fact,
majority of the United Nations member states draw parts of their domestic environmental
policies from the template of allied bodies of the United Nations on environment and
climate change (Perrez, 2020). Within the framework of the United Nations’ allied bodies
on environmental management, the diffusion of innovation on environment and
sustainable development is transmitted through the institutional structures from the
developed nations to the developing nations across the globe, using the United Nations
and the allied bodies on environment as interconnectivity. This process as captured in the
concept of historical contingency and path dependency in new institutionalism model,
point to the unseen dependency of nations on the ongoing global phenomenon of natural
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environment as well as the logical framework of the past, present and the future in the
achievement of sustainable development (Peters, 2005; Greener, 2005; Kay, 2006).
Sustainable development, which is invariably connected to environmental sustainability is
embedded within the consistency of the social institution through which knowledge of the
natural environment and socio-ecological harmony is projected and sustained to achieve
environmental responsible behaviour (ERB) and environmental citizenship (Hines et al.,
1987; Akintunde, 2017).

With the observed impacts of climate change which is caused by human
socioeconomic activities captured as anthropocene in the geological scale, human
behavioural dimension of the management of the natural environment has gradually
become a global phenomenon (Adelekan, 2010; African Development Bank, 2010, 2012;
ACCRA, 2012; IPCC, 2012). Notwithstanding, environmental degradation and human
socioeconomic activities responsible for climate change and other forms of environmental
health hazards, still surfaces across the globe especially among the developing nations
where weak public institutions and poor regulatory framework have continuously ignored
anti-environmental behaviour (Adeuti, 2020; Tabassum and Alam, 2016; Malin and
Wang, 2013; Gall et al., 2013). The partial or non-observation of the globally and
domestically designed environmental protection policies among the developing and
developed nations, has been responsible for sustainable climate change implicated in the
innumerable damages affecting different dimensions of human, animals and aquatic lives
existing in the natural environment (Bertram-Huemmer and Kraehnert, 2017; Hessl et al.,
2018; Burns, 2019; ILO, 2017; Okafor, 2017 Niang et al., 2014; Magrin et al., 2014;
Kovats et al., 2014; Romero-Lankao et al., 2014; Hoegh-Guldberg et al., 2018). These
included the aquatic damages resulting from the environmental pollution as can observed
in Nigeria among the rivers, streams and ocean lines surrounding Nigeria, agricultural
productivity decline and soil fertility compromise, environmentally related health
compromise among the population living in some environmental degradation designated
areas, and the overall climate change impact affecting health, lifestyle and herders farmers
conflicts across Nigeria. These have been blamed on the poor knowledge of
environmental harmony as well as lack of environmentally responsible behaviour among
the citizens in the developed as well as developing nations.

In Nigeria in particular, the impacts of environmental degradation on the public
health and other socioeconomic activities have been enormous and alarming although
these impacts are segmented in terms of regions affected and by what type of impacts
(Federal Ministry of Environment, 2018). For instance, in the southeast Nigeria, the
impacts of climate change have been visible on the activities of the farmers as well as
other related activities (Federal Ministry of Environment, 2018) while, the health
impacts of environmental degradation has been felt both in the rural and urban settings
within the region (Okwesili et al., 2016; Daramola and Eziyi, 2010).

As a yardstick for peripheral knowledge of the condition of the natural environment
and human behaviour in Nigeria, the recent global environmental index report, revealed
the lapses in environmental policy as well as poor environmental responsible behaviour
record in Nigeria. As documented by the annual report of the Yale Centre for
Environmental Law and Policy (2020), Nigeria appeared to be one of the nations with
poor environmental performance index sitting at the bottom of global and regional
ranking (151%) with a score of 31.0. The cumulative indices of the study focused on
environmental health, ecosystem vitality, with the issue category of air quality,
sanitation, drinking water, heavy metals, waste management, biodiversity/habitat,
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ecosystem services, fisheries, climate change, pollution emissions, agriculture and water
resources (Papadimitriou et al., 2020). In general, high scorers in the environmental
performance index (EPI) exhibit long-standing policies and programs to protect public
health, preserve natural resources, and decrease greenhouse gas emissions, which in
practicality, is the product of holistic environmental knowledge and environmental
responsible behaviour. The low EPI score of Nigeria points to the inalienable need for
the understanding of the extraneous variables between policy design and
implementation and, the poor response to public environmental policies among the
citizens. Equally, the empirical evidences as documented by Yale Centre for
Environmental Law and Policy (2020) further spotlighted the need for greater attention
to the spectrum of sustainability requirements, with a high-priority focus on critical
issues such as air and water quality, biodiversity, and climate change (Wendling et al.,
2020).

Poor environmental knowledge as well as lack of understanding of the symbiotic
relationship between the natural environment and the inhabitants (ecological harmony)
has partly been responsible for the increase in human socioeconomic activities fuelling
the climate change crises. This human behavioural dimension of the climate change
problem seems to be more on the side of the developing regions of the global
community of which southeast Nigeria is among them. Equally, the situation had been
suspected as originating from the poor institutional framework obtainable in most of
these regions, which affected environmental management institutions in these regions.
This for the southeast Nigeria is reflected on the extent of anti-environmental as well as
indifferent behaviours displayed by the citizens in the region (Chukwuemeka et al.,
2012; Ene, 2014; Okafor et al., 2022a, b). Nonetheless, the knowledge of ecological
harmony which in itself, is the understanding of the dimensions of the natural
environment and its implication to human existence as well as other life forms in the
natural environment is yet to be ascertained among the population in the urban and semi
urban areas of the southeast Nigeria. Environmental knowledge which in itself, is
captured in different concepts such as environmental knowledge, ecological knowledge
and ecoliteracy (McBride et al., 2013), is the key to sustainable environment and
healthy living in the natural environment owing to the fact that the citizens in their
private and public lives hold the responsibility in keeping the health of the natural
environment. While some scholars have investigated the problem of environmental
knowledge and ecological harmony in the framework of environmental responsible
behaviour (ERB) in some other parts of the world (Hungerford and Volk, 1990; Hana,
1995), this is yet to be accorded attention in some developing nations such as in
southeast Nigeria. Equally, as environmental citizenship model has captured in analysis
and illustration before now, that in as much as the citizens hold the responsibility of
keeping a healthy environment, any policy option and approach without the position of
environmental knowledge and commitment among the citizens may unlikely achieve
the desired end (Hungerford and Volk, 1990).

Some studies in different parts of Nigeria have revealed the poor environmental
knowledge among the citizens at some extent (Erhabor and Osayande, 2017; Erhabor,
2016; Bosah, 2013; Oluremi, 2018; Anijaobi-ldem et al., 2015) while, other studies
have focused on the issue of environmental knowledge and environmental pollution in
the southeast Nigeria (Chukwuemeka et al., 2012; Ene, 2014; Okwesili et al., 2016).
There is yet to be a scholarly attention to socio-ecological knowledge and pro
environmental behaviour among the inhabitants of the urban and semi urban areas in the
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southeast region of Nigeria where evidence of greenhouse gas emission appeared to be
glaring in relative to other similar regions in Africa. According to meteorological
computation, there is a cumulative of 86,694,435 t, 0.48 t per capita and 95.3 t/km? CO2
intensity among the urban/semi urban communities in the region (Moran et al., 2017).
In view of the relatively significant position of semi urban/urban communities in
southeast Nigeria in the greenhouse gas effect analysis at least, in sub-Saharan Africa,
there is a gap in literature, which needed to be filled, for more comprehensive
understanding of the citizens’ position and capability in the phenomenon of
environmental and ecological sustainability. Specifically, the study focused on common
knowledge of the natural environment, climate change as well as the knowledge of the
basic ecological harmony between the natural environment and human existence, and
their implication to support to environmental protection and sustainability among the
inhabitants of the region. All these and more were encapsulated in the research
questions guiding the study such as:
I.  What are the predicting factors to the knowledge of ecological harmony among
the inhabitants of the urban/semi urban areas in southeast Nigeria?
ii.  What are the predicting factors to pro environmental behaviour among the
components of the knowledge of ecological harmony?
lii. What are the predicting factors to pro environmental protection behaviour
among the inhabitants of the urban/semi urban areas in southeast Nigeria?
iv. What are the predicting factors to the knowledge of global climate change
among the inhabitants of the urban/semi urban areas in southeast Nigeria?

Theoretical framework: environmentally responsible behaviour (ERB) (Hines et
al., 1987)

According to Environmentally Responsible Behaviour (ERB) as proposed by Hines et
al. (1987), possessing an intension of action is a major factor that can influence
environmentally responsible behaviour. Although other factors could play out in an
individual or group responding to the obligation of keeping a healthy natural environment,
ERB model indicates that variables such as intension to act, locus of control, attitude, sense
of personal responsibility and knowledge majorly determine whether a person would adopt
a behaviour especially as it has to do with environmental protection.

The model emphasizes the importance of locus of control as the major determinants
of action by the individual with regard to environmentally responsible behaviour. While
the control centre (locus of control) substantially determines the possibility of action by
the individual, there is a relationship between the control centre, attitude of individual
and their intention to act (Akintunde, 2017). Equally, the attitude of an individual is
seen to be influenced by the relationship between the control centre (locus of control)
and the attitude, which can result to improved intention to act as well as improve
behaviour towards a phenomenon.

The theory in its focus towards human behaviour and the natural environment
postulates the possibility of more than one variable in the intention, action and attitude
towards the natural environment. For empirical observation as this study set to achieve,
human behaviour towards the natural environment otherwise known as pro
environmental behaviour, is subject to a number of factors such as the knowledge of the
natural environment, ability to react to an observed issue of the natural environment,
personal responsibility, attitude as well as composed behaviour by an individual.
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The overall composite of environmentally responsible behaviour (ERB), which can
be measurable through the test of individual response to pro environmental protection
policies in their jurisdiction, presents an individual as environmental citizen. Although
the individual can have knowledge about the natural environment and morally appear to
be pro environmentalist, the ability of the individual to put to practice these elements of
pro environmental behaviour via the support to pro environmental policy as well as
carrying out some unpopular but necessary obligations in protecting the natural
environment, prove the individuals’ environmental citizenship as well as their
environmentally responsible behaviour.

The plausibility of the theory of environmentally responsible behaviour (ERB) has
been tested in a number of studies especially in the developed nations with some level
of environmental knowledge and the understanding of ecological harmony (Yoon et al.,
2010). However, the theory is yet to be tested among the developing nations where
environmental knowledge is yet to gain ground especially the knowledge of ecological
harmony and the management of climate change mitigation behaviour. This gap in
literature informed the present study. As a matter of fact, the present study captures the
indices of ecological knowledge and ecological harmony and the corresponding attitude
towards the natural environment itself as well as attitude towards pro environmental
policy among the inhabitants of the urban/semi urban communities in southeast Nigeria;
to evaluate the realities of ERB in the face of different levels of environmental
knowledge as well as socioeconomic differences among the population.

Methodology

The study was carried out between February and July 2022 among 8 urban and 8
semi urban settlements, randomly selected from the five states of the southeast region of
Nigeria among which are Abia (Coordinates: 5°25'N 7°30'E; ISO 3166: NG-AB), Imo
(Coordinates: 5°29'N 7°2'E; ISO 3166: NG-IM, Anambra (Coordinates: 6°20'N 7°00'E;
ISO 3166: NG-AN), Enugu Enugu (Coordinates: 6°30'N 7°30’E; ISO 3166: NG-EN)
and Ebonyi (Coordinates: 6°15'N 8°05'E; ISO 3166: NG-EB) States (Fig. 1).

The 16 urban and semi urban settlements involved in the study are Umuahia, Aba,
Ubakala and Uturu (in Abia state), Onitsha, Awka, Nnewi and Ekwunobia (in Anambra
state), Enugu, Nsukka, Ubollo-Afor and Udi (in Enugu state), Abakiliki, Afikpo, Ikwo
and Ishienu (in Ebonyi state); Owerri, Okigwe, Oguta and Amaigbo (in Imo state). The
population of the selected areas and their CO2 emission distributions are shown in
Table 1.

While semi-industrial outlets characterise these areas, most of the industrial activities
in the areas are more of crude technologies warranting heavy pollution. Equally, among
the inhabitants of these areas domestic activities capable of greenhouse gas effect such
as energy utility are dominant warranting empirical investigation on the connectivity
between the knowledge of global and domestic environmental issues, and
environmental behaviour.

Adult males and females from 18 years and above were selected from the five
states and the sixteen urban/semi urban areas using inclusive criteria such as duration
of residence in the area, at least, five years of residency in the area. Also, their
frequency of activities in these respective settlements and type of occupation in the
area were considered to capture only those who are regular and familiar with these
settlements.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 21(3):1869-1889.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2103_18691889
© 2023, ALOKI Kft., Budapest, Hungary



Okafor et al.: Social ecology, climate change and environmental sustainability among urban/semi-
urban settlements in Southeast Nigeria: probing environmentally responsible behaviour and community — sustainable development

- 1875 -

™\, 2ENUGU:
© Atagass T\,

o ANAMBRA |\
.

LEGEND

REGCIONAL BOUNDARY
STATE BOUNDARY

o STATES
COMMUNITIES

26 3¢ 27 £0 7 3 B2 00 o8 53

Figure 1. A magnified map showing the states located in the Nigerian southeast region

Tablel. Properties of the settlements (urban and semi urban areas included in the study)

Area State location |Population| CO2 cumulative/per capita

Umuahia Abia 813,992 Not available
Aba Abia 1,114,000 Not available
Ubakala Abia 51,813 Not available
Uturu Abia 43,183 Not available
Onitsha Anambra 561066 Not available
Awka Anambra 167738 Not available
Nnewi Anambra 193987 Not available
Ekwunobia Anambra 100, 021 Not available
Enugu Enugu 688862 Not available
Nsukka Enugu 309, 633 Not available
Obollo-Afor Enugu 100, 402 49,068t/0.55t
uUdi Enugu 370, 002 Not available
Abakiliki Ebonyi 134, 102 121,314t/0.45t

Afikpo Ebonyi 343, 372 141,928 t/0.46t
Ikwo Ebonyi 309639 125,569t/0.46t
Ishienu Ebonyi 230, 950 91,130t/0.44t
Owerri Imo 215, 038 Not available
Amaigbo Imo 127, 300 Not available
Okigwe Imo 210,119 Not available
Oguta Imo 201, 188 Not available

CO:z intensity
Not available
Not available
Not available
Not available
Not available
Not available
Not available
Not available
Not available
Not available
38,574 t/km?
Not available

207.6 t/km?
590.7 t/km?
217.4t/km?
104.4 t/km?

Not available
Not available
Not available
Not available

Source: Projected population from the National Population Commission (2006) and Moran et al. (2017)
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The study adopted cross sectional survey design, to capture the ongoing behavioural
exchange among the inhabitants of these settlements and the natural environment.
While the behavioural display by the inhabitants towards the natural environment is a
set of variables in relation to the socio-ecological realities, the extent of knowledge of
the natural environment in relation to the symbiotic relationship between the
environment and man was observed as a set of variables; these were captured
quantitatively in the logic of social survey for empirical evaluation of the substantive
issues to the study. In essence, for the possibility of empirical evaluation of the
theoretical framework of the study, which is on Environmentally Responsible
Behaviour (ERB), in connection with the behavioural exchange among the government
institution on environment and the socio-ecological knowledge among the urban and
semi urban dwellers in the region, the study utilized social survey logical data
framework.

The study adopted both random sampling techniques in selecting the respondents.
Yamani (1967) formula was applied to calculate the sample size from 6286407, which
is the population of the area involved in the study, to 640 respondents who made up the
study respondents. While the random sampling technique was adopted at the state level
(for the selection of the 8 urban and 8 semi urban areas), urban and semi urban
community levels (in the selection of streets and outlets) and the streets/outlet levels
(for the selection of compound/household arrangements), modified random sampling
was adopted in selecting the individual respondents based on the inclusive criteria).

Using equal probability sampling technique, each of the communities in the urban
and semi urban areas were allocated 40 respondents, which were selected narrowing
down to the streets and outlets involved in each locality. The streets/outlets and
communities in each of the selected urban/semi urban areas were labelled for
balloting technique, from which the study selected 5 streets/outlets/communities
each, bringing together 80 streets/outlets, selected with simple random sampling
technique. Among the 80 streets/outlets/communities selected, 4 residential
compounds were randomly selected bringing together, 320 residential compounds.
Among the selected 320 residential compounds, 2 respondents were selected from
the available households using modified random sampling technique to maintain the
inclusive criteria for the study. In total, 640 respondents were selected from 16
urban/semi urban areas.

The instrument for the study was survey questionnaire developed on nominal and
ordinal scales with specific focus on the indices of individuals and group interaction on
environment-related issues, behavioural exchange between the urban/semi urban
dwellers and the government institution on environment, and other substantive issues.
The questionnaire instrument was designed using relevant information from
components of environmental literacy, adopted from Simmons (1995); Frameworks for
ecological literacy advanced within the field of ecology and framework of ecoliteracy
(MCBride et al., 2013), and domestic issues around indigenous behaviour towards the
natural environment. The data for the study was collected through questionnaire
interview, which was self-administered with some guidance from the researchers who
visited the study areas to share the questionnaire instrument. The data collected were
coded and analysed using Social Science Statistical Package (SPSS version23) while,
the research questions guiding the study were answered with descriptive and inferential
statistics such as percentages and linear Regression.
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Study findings and analysis

With the socio-demographic information of the respondents presented in Table 2,
majority of the study respondents (52.5%) are males, while 47.5% of the respondents
are females. The study quite involved a good number of youth who are invariably the
future of environmental management especially in the developing nations such as
Nigeria where there is much younger population in her demographic outlook.
According to the age categories of the respondents, majority (50%) are in the age
categories of 15-23 years, 27.5% are in the age category of 24-32 years, 10% are in the
age category of 33-41 years, 7.5% are in the age category of 60 years and above, while
5% of the respondents are in the age category of 42-59 years. Majority of the
respondents (52.5%) have acquired formal education up to the level of Higher National
Diploma (HND) and first university degree; 27.5% were only educated to the level of
primary education and high/secondary school certificates. 17.5% of the respondents
have obtained training to the level of National Certificate in Education (NCE) and
National Diploma while, only 2.5% have obtained training up to the level of Masters
degree and above. Among the study participants, 37.5% are civil servants, another
37.5% are self-employed, and 20% are unemployed, while five percent are
artisans/traders. 50% of the study participants have lived in the urban setting for more
than 15 years, 20% have lived in the city for up to 10 years, and 17.5% have lived in the
areas for less than 10 years, while 12.5% have lived in the city for up to 15 years.

Table 2. Presentation of the socio-demographic information of the respondents

Socio-demographic variables N Percentage (%)
Males 336 52.5%
Respondents’ sex

Females 304 47.5%

18-23 320 50.0%

24-32 176 27.5%

o 33-41 64 10.0%

Age distribution

42-50 16 2.5%

51-59 16 2.5%

60 and above 48 7.5%

Primary/high education 176 27.5%

. NCE/diploma 112 17.5%

Respondents’ education

HND/degree 336 52.5%

MSC and above 16 2.5%

Unemployed 128 20.0%

. Awrtisan/trader 32 5.0%

Respondents’ occupation .

Civil servant 240 37.5%

Self-employed 240 37.5%

Less than 10 years 112 17.5%

Duration of the respondents in Up to 10 years 128 20.0%
the city Up to 15 years 80 12.5%

More than 15 years 320 50.0%
Total 640 100.0%
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Table 3a shows the knowledge as well as the perception of the components of the
natural environment among the study participants. According to the distribution, 22.5%
of the respondents disagreed that plants and trees ought to be preserved for the
healthiness of the natural environment and that of the inhabitants of the natural
environment while, 77.5% agreed that the trees and plants contribute to the healthiness
of the natural environment and the inhabitants and therefore should be preserved. 57.5%
of the respondents disagreed that all forms of animals contributes to the harmony of the
natural environment and as such, should not be preserved while, 42.5% of the
respondents agreed that all forms of animals contribute to the harmony of the natural
environment and therefore should be preserved. About 30% of the respondents
disagreed that poor sewage management contribute to environmental and human health
problems while, 70% of the respondents agreed that poor sewage management
contribute to human and environmental health problems. From the findings, the
preservation of the natural environment can be seen as still facing with some level of
hitches from the way people perceived such around, which in any case, is an indicator
of indifference attitude to the natural environment.

Table3a. Substantive issues to the study (attitude and perception towards the natural
environment) 1

Questionnaire items N Percentage (%0)
Plants/trees in our environment contributes to | Strongly disagree 96 15.0%
the healthiness of the environment and the Disagree 48 7.5%
inhabitants therefore should be preserved Agree 288 45.0%
Strongly agree 208 32.5%
All forms of animals contribute to the Strongly disagree 80 12.5%
harmony of our natural environment and i N
therefore should be preserved Disagree 288 45.0%
Agree 224 35.0%
Strongly agree 48 7.5%
Poor sewage management as contributor to | Strongly disagree 144 22.5%
environmental and human health problems Disagree 48 7.5%
Agree 128 20.0%
Strongly agree 320 50.0%
Domestic activities such as cooking and other Strongly disagree 112 17.5%
energy consumption contributes to . .
greenhouse gas emission/air pollution Disagree 96 15.0%
Agree 144 22.5%
Strongly agree 288 45.0%
Improper discharge of solid waste in the Strongly disagree 128 20.0%
drainage system contributes to water pollution . .
and other environment/human health hazards Disagree 64 10.0%
Agree 144 22.5%
0,
Indiscriminate dumping of solid waste and Strongly _agree 304 47.5%
properties contributes to environmental | Strongly disagree 80 12.5%
pollution of the lithosphere (the surface Disagree 128 20.0%
environment) Agree 96 15.0%
Strongly agree 336 52.5%
Total
640 100.0%
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Less than 40% of the respondents disagreed that domestic activities such as cooking and
other energy consumption contribute to greenhouse gas (GHG) emission and air pollution
while, more than 60% of the respondents agreed that domestic activities such as cooking
and other energy consumption contribute to GHG emission and air pollution. 30% of the
respondents disagreed that improper discharge of solid waste in the drainage system
contribute to water pollution and other environmental/human health hazards while, 70% of
the respondents agreed that improper discharge of solid waste in the drainage system
contribute to water pollution and other environmental and human health hazards. More than
60% of the respondents agreed that indiscriminate dumping of solid waste and properties
contribute to environmental pollution of the lithosphere (the surface environment) while,
32% of the respondents disagreed that indiscriminate dumping of solid waste and properties
contribute to environmental pollution of the lithosphere (the surface environment).

Table 3b is the continuation of the substantive issues of the study. From the table,
47.5% of the respondents disagreed that air pollution can contribute to climate change
while, 52.5% agreed that air pollution can contribute to climate change. On the
observation of the current environmental situation across the globe, 47.5% of the
respondents disagreed that the global community is experiencing climate change
currently while, 52.5% agreed that the global community is experiencing climate
change currently. About 60% of the respondents agreed that water, air and land
pollutions are destroying the ecological harmony, while 40% disagreed that water, air
and land pollutions are destroying ecological harmony. On the possibility of controlling
climate change by man, 52.5% of the respondents disagreed that the problem of climate
change can be controlled by man while, 47.5% agreed that climate change can be
controlled by man. 47.5% of the respondents disagreed that climate change is affecting
man and other living things in the natural environment, while 52.5% agreed that climate
change is affecting man and other living creatures inhabiting the environment.

On the responsibility of protecting the natural environment, more than 60% of the
respondents agreed that it is the basic responsibility of the citizens to protect the natural
environment while, 37.5% of the respondents disagreed that it is the basic responsibility
of the citizens to protect the natural environment. On the commitment to the protection
of the surrounding natural environment, 52.5% of the respondents indicated that they
have between good and excellent commitment to the protection of the natural
environment, while 47.5% indicated they had between partial and no commitment to the
protection of the natural environment.

Knowledge of ecological harmony was tested in Table 4 to see the likely factors,
which can predict the knowledge of ecological harmony among the population. With the
commendable power of the model (82.5%), only three variables were picked as positive
predictors of knowledge of ecological harmony. These include public media
enlightenment on environment, nature of public institution and environmental
citizenship. Knowledge of ecological harmony beyond the common knowledge of the
natural environment requires a little step beyond what is taken as the common
knowledge of the natural environment. In the case of socio-ecological knowledge, the
basic elements of the natural environment are understood in relationship to their
implication to human existence. By implication, there is evidence that this is a
specialized knowledge of a kind, which does not appear as everyday knowledge among
the population but, depended on the effectiveness of the educational institution in the
management of knowledge on the nature around man, public media, public institution
charged with environmental management as well as environmental citizenship.
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Table 3b. Substantive issues to the study attitude and perception towards the natural
environment 2

Questionnaire items N Percentage (%)

Strongly disagree 96 15.0%

Air pollution contributes to climate Disagree 208 32.5%
change Agree 256 40.0%

Strongly agree 80 12.5%

Strongly disagree 64 10.0%

The global community is experiencing Disagree 240 37.5%
climate change currently Agree 288 45.0%
Strongly agree 48 7.5%

Strongly disagree 144 22.5%

Water, air and land pollution are Disagree 112 17.5%
destroying the ecological harmony Agree 352 55.0%
Strongly agree 32 5.0%

Strongly disagree 96 15.0%

Climate change can be co_ntrolled by man Disagree 240 37.5%

to save the natural environment and

human lives Agree 224 35.0%

Strongly agree 80 12.5%

Strongly disagree 144 22.5%

(?Iimatg change is affecting everytr_]ing Disagree 160 25 0%

including man and every other living

thing presently Agree 224 35.0%

Strongly agree 112 17.5%

Not at all 112 17.5%

Commitment in protecting the natural Partially 192 30.0%
environment against pollutions Good 304 47.5%
Excellent 32 5.0%

Total 640 100.0%

Table 4. The regression coefficient of knowledge of ecological harmony and other variables

Unstandardized Standardize

Model coefficients d coefficients| T Sig.
B Std. error Beta

(Constant) 2.102 176 11.912| .000
Respondents’ sex -.487 .048 -.273 -10.151| .000
Age distribution .052 .015 .098 3.479 .001
Respondents’ education -.170 .033 =172 -5.209 | .000
Respondents’ occupation -.099 .022 -.123 -4.463 | .000
State of residence -.104 .022 -.162 -4.816 | .000
Public media enlightenment on environment 213 .044 173 4.798 .000
Nature of environmental policy -.384 .042 -.280 -9.138 | .000
Nature of public institution 219 .034 .205 6.363 .000
Environmental citizenship 529 .020 671 26.421| .000

R = 0.825 (82.5%); R? = 0.681 (68.1%); Adjusted R? = 0.675 (67.5%); F = 121.653; P = .000

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 21(3):1869-1889.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2103_18691889
© 2023, ALOKI Kft., Budapest, Hungary



Okafor et al.: Social ecology, climate change and environmental sustainability among urban/semi-
urban settlements in Southeast Nigeria: probing environmentally responsible behaviour and community — sustainable development
-1881 -

The variations in the extent of knowledge of the natural environment has some
indicators such as the components of the knowledge of ecological harmony, which in
any case show the developmental level obtainable in a particular population. From
Table 5 with the predicting power (R = 75.5%), there are indications that knowledge of
the natural environment, among the population is affected by the two levels of
knowledge of the natural environment such as common knowledge of the natural
environment and the knowledge of the components of ecological harmony in
relationship with their pro environmental behaviour. From the table, only three factors
such as knowledge of improper discharge of solid waste in the drainage system as
source of pollution, knowledge of indiscriminate dumping of solid waste and properties
as source of environmental pollution and knowledge of air pollution as source of
climate change can positively predict or rather positively correlate with pro
environmental behaviour. The finding points to a spurious variable such as the level of
environmental knowledge and awareness among the population and the corresponding
environmentally responsible behaviour. Specifically, among the developing nations
such as Nigeria, ecological harmony seems to be unfamiliar with the population
especially in southeast Nigeria where environmental policies and the public institutions
are weak and lack any efficiency in accommodating the current global practices on
natural environment and social ecology.

Table 5. The regression coefficient of pro environmental behaviour and the components of
knowledge of ecological harmony

Unstandardized Standardized

Model coefficients coefficients T Sig.
B Std. error Beta
(Constant) 1.265 .097 13.030 | .000
Knowledge of the contribution of the
plants/trees to the healthiness of the natural -.175 .031 -.210 -5.608 | .000

environment

Knowledge of the contribution of all forms of
animals to the harmony of natural -.059 .030 -.056 -1.963 | .050
environment

Knowledge of the contribution of domestic
activities such as energy consumption as -.168 .026 -.230 -6.376 | .000
contributors to greenhouse gas/air pollution

Improper discharge of solid waste in the

. . .397 .034 561 11.713 | .000
drainage system as a source of water pollution
Indiscriminate dumping of solid waste and
properties as a source of environmental 237 .048 315 4,915 | .000
pollution
Knowledge of air pollution as source of 153 063 165 2442 | 015

climate change
R =0.755 (75.5%); R? = 0.571 (57.1%); Adjusted R? = 0.565 (56.5%); F = 104.808; P = .000

Table 6 displayed the predicting factors to commitment to the protection of the natural
environment (pro environmental behaviour) among the respondents. From the table, the
predicting power of the model appeared to be 88.1% with adjusted R? of 77.1%. Among
the variables with positive predicting values are gender of the respondents, knowledge
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and awareness of the current global climate change experience and observation of the
impacts of climate change. Other predictors in the model appeared with negative values,
which points to their negation of commitment to the protection of the natural environment
among the respondents. These factors include age, education, occupation, knowledge of
ecological harmony and seeing environmental protection as obligatory.

Table 6. the regression coefficient of pro environmental behaviour and other variables
coefficients

Unstande}rdized Stand:_:\r_dized T Sig,

Model coefficients coefficients

B Std. error Beta

(Constant) 973 139 7.013 .000
Respondents’ sex 245 .049 147 5.013 .000
Age distribution -.065 .016 -131 -4.121 .000
Respondents’ education -.151 .024 -.164 -6.192 .000
Respondents’ occupation -.099 .025 -.132 -3.917 .000
Knowledge of climate change 545 .034 .508 15.834 .000
Knowledge of ecological harmony -.236 .069 -.254 -3.420 .001
Knowledge of climate change effect 399 .068 492 5.861 .000
Environmental citizenship -.107 .032 -.145 -3.288 .001

R = 0.881 (88.1%); R? = 0.777 (77.7%); Adjusted R? = 0.771 (77.1%); F = 135.577; P = .001

Table 7 presented the predictors of the knowledge and awareness of the ongoing
climate change experience among the population. The predicting power of the model is
74.9% with adjusted R? of 55.4%. From the model, a number of factors appeared as
positive predictors of knowledge and awareness of global climate change phenomenon
such as, knowledge of the natural environment, strong coverage of enlightenment on
environment by the public media, duration in the place of residence, respondents’
occupation and age of the respondents. Other significant predictors but in the negative
direction are the area of residence and formal education of the respondents.

Table 7. The regression coefficient of knowledge of climate change effects and other
variables coefficients

Unstandardized |[Standardized

Model coefficients coefficients T Sig.
B Std. error Beta

(Constant) .100 215 467 | .640
Knowledge of the natural environment .622 .033 671 18.748| .000
Public media enlightenment on environment 162 .030 151 5.373 | .000
Duration of the respondents in the place of residence | .301 027 459 11.309| .000
Avrea of residence -.123 .018 -.363 -6.953 | .000
Respondents’ occupation 195 .024 279 8.263 | .000
Respondents’ education -.151 027 -.175 -5.675| .000
Age distribution 120 .015 .259 7.836 | .000
Respondents’ sex -.116 .054 -.075 -2.132| .033

a. Dependent variable: knowledge of the global climate change experience
R =0.749 (74.9%); R? = 0.560 (56.0%); Adjusted R? = 0.554 (55.4%); F = 89.263; P = .001
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Discussion of the findings and conclusion

Basically, environmental knowledge visible in the extent of socio-ecological
enlightenment among the citizens, is anchored on the social institution and structures
obtainable among the population such as the educational system both the informal and
formal educational system such that, where indigenous knowledge system could not
capture the realities of symbiotic relationship between man and the natural environment,
the formal education will capture such with more global outlook with the aid of
conventional scientific recommendations.

Although policy wise, Nigeria has put into consideration, environmental knowledge
for the sake of climate change (Fed. Min. of Env., 2016, 2020), this has not translated
into actions and everyday realities. For instance, as a key strategy to combat climate
change and other environmental degradation challenges, the federal government of
Nigeria has stated in the policy framework, the readiness to create public awareness on
environment with evidence-based information, educational curricular as well as setting
up a system of teachers’ training aimed at enlightening the primary and high school
teachers on environmental knowledge so as to use them in consolidating on the
framework of public enlightenment on the environment. However, from the findings of
this study, education is one of the factors that negated the knowledge of global climate
change as well as commitment to environmental protection among the citizens (see
Tables 4 and 6). Specifically, the trans-generational education, which is visible in the
data here from the number of people in different categories of educational qualifications
(see Table 2) was enough to have injected the federal government public awareness
agenda into the connectivity of educational institution and the mainstream societal life
especially, with the number of years elapsed since the commitment of the federal
government of Nigeria to the 1994 United Nations Framework Convention on Climate
Change (FCCC) with the ratification of its Kyoto Protocol in 2004.

Going by the substantive issues the study focused to investigate, there are a number
of findings filling some gaps in the literature on social ecology, environmental
knowledge as well as climate change. From the model that was used to probe the
knowledge of ecological harmony among the study participants, only three variables
were picked as positive predictors of knowledge of ecological harmony. These include
public media enlightenment on environment, nature of public institution and
environmental citizenship. While the role of public media in globalization agenda
appeared to have been useful in the familiarization of the population with the
components of the concept of ecological harmony, the place of public institution in the
popularization of the knowledge of ecological harmony is explained by the fact that the
public institutions such as ministry of environment originates the form of public policy
to guide the population in their relationship with the natural environment. This affirms
the findings of (Marquart-Pyatt, 2015; Riva and Marquart-Pyatt, 2018) on the effects of
the quality of public institutions, policy development and implementations. Equally,
environmental citizenship in the model is an indicator of the will power that follows the
ownership of responsibility in keeping the natural environment as Hungerford and Volk
(1990) and Hines et al. (1987) affirmed in their model on environmental citizenship as
well as the Environmentally Responsible Behaviour (ERB) model.

Knowledge of ecological harmony as this study specified is the ability of the
individuals to understand the importance of the ecosystem to the human beings in the
natural environment. However, the study made a further step in understanding the
possible correlation between the knowledge of ecological harmony and pro
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environmental behaviour. From the model, which was applied to probe the predictors of
pro environmental behaviour among the components of ecological harmony, three
factors such as knowledge of improper discharge of solid waste in the drainage system
as source of pollution, knowledge of indiscriminate dumping of solid waste and
properties as source of environmental pollution and knowledge of air pollution as
source of climate change (see Table 5) could positively predict or rather positively
correlate with pro environmental behaviour. By implication, there is a gap between the
knowledge of the various components of ecological harmony and pro environmental
behaviour among the population. In specific, the appearance of the three factors above
in the model simply showed the level of comprehension, which the population can
manage in relation to their knowledge of the natural environment and pro environmental
behaviour. For instance, in the southeast Nigeria region, there is indiscriminate
deforestation, hunting of all species of animals such that most of the birds and other
animals have gone into extinction. Equally, bush burning and other activities
contributing to greenhouse effects are rampant in the region as most people have poor
or no knowledge of the effect of such on the overall natural environment.

In essence, knowing the components of ecological harmony but lacking the
understanding of the relationship of these components of ecological harmony with the
overall natural environment and man can be counterproductive to pro environmental
behaviour. However, Hines et al. (1987) have earlier predicted that there is a
relationship between the control centre, attitudes of individuals and their intention to
act, before they can exhibit environmentally responsible behaviour. In advancing the
thesis by Hines et al. (1987), the possible gap between the knowledge of the
components of ecological harmony and pro environmental behaviour is the control,
while the three factors above that predicted pro environmental behaviour displayed the
level of familiarity and comprehensibility of the overall natural environment and man
among the population.

For the concept of environmental sustainability to be realized among the citizens, the
factor of pro environmental behaviour, which in itself, goes beyond the moral
justification of the natural environment and observing the environment is vital. While
pro environmental behaviour facilitates easy environmental policy implementation
among the citizens, looking out for the factors that positively correlate with pro
environmental behaviour can help in the formulation and implementation of
environmental sustainability policy. From the findings, gender of the respondents,
knowledge and awareness of the current global climate change experience, observation
of the impacts of climate change and seeing environmental protection as the basic
responsibility of the citizens, appeared in the model as the positive predictors of pro
environmental behaviour among the population (see Table 6). While the surfacing of
gender in the model can be partially explained as an indication that male citizens may
likely be pro environmentalist as the socio-demographic variable tables showed that
males were 52.5% compared to females who were 47.5% (see Table 2), the knowledge
of the effects of climate change in the model indicates that public enlightenment on the
global issues such as the realities of environmental pollution can activate pro
environmental behaviour among the population. Although other researchers have
discovered similar relationship between knowledge of climate change effects, gender
and pro environmental behaviour (Berkes, 2017; Amare, 2018), the gap, which the
present findings seems to have filled is the interfacing of settlements (urban and rural
areas) in probing these indicators. Meanwhile, environmental citizenship in the model
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supported the ultimate theses of ERB and environmental citizenship models (see
Hungerford and Volk, 1990; Hines et al., 1987).

Consequent to the above findings on knowledge of climate change effects and pro
environmental behaviour, understanding the factors propelling the knowledge of the
global climate change effects can be valuable in building the momentum of pro
environmental behaviour among the population. From the model applied to probe the
predicting factors to the knowledge of the effects of global climate change, knowledge
of the natural environment, public media enlightenment, duration in the place of
residence, respondents’ occupation and age of the respondents appeared to be positive
predictors of knowledge of global climate change effects among the population.
Although duration in the place of residency among the respondents appeared as positive
predictor to the knowledge of the global climate change effects, the negative predictor
value (B =.-363; t = -6.953), which appeared in the column of the area of residence can
be understood from the fact that the regionalization of Nigeria mostly on ethnicity lines
is likely to produce homogeneous appearance in behaviour over socioeconomic issues
hanging on behaviour. Meanwhile the position of the knowledge of the natural
environment (B = .671; t = 18.748) in the model is commendable with that of the public
enlightenment from the public media (B =.151; t =5.373). While in relation to the
educational status of the respondents, knowledge of the effects of climate change
appeared to be extraneous, with the public media, this can be explained as the outcome
of the local media outlets bringing the environmental knowledge and concern closer to
the citizens compared to the formal curricular in the educational system among the
citizens. This is also connected to the duration of the respondents in the places of
residence. With consistent flow of information and behavioural adaptation, many
residents are bound to bend to the obtainable conditions in their places of residence. As
it applies to the current study, among the southeast Nigerian states, there are some
peculiarities that go with different states when it comes to environmental sustainability
and orderliness. While in some of these states free riding overrides the issue of public
environmental policy, in others, there are some level of obedience and commitment to
public policy which can translate to environmental knowledge and protection as a
responsibility for instance, more than 60% of the respondents agreed that it is the basic
responsibility of the citizens to protect the natural environment (see Table 3b).

Conclusion

Conclusively, knowledge of ecological harmony which, which the study set out to
understand as a research question can be predicted by public media enlightenment on
environment, nature of public institution and environmental citizenship; this can be of
great essence in building pro environmental behaviour. Equally, the study focused
among other things, to understand the correlating factors to pro environmental
behaviour; this was addressed in the model in Table 5. Pro environmental behaviour,
which positively correlates with some components of knowledge of ecological harmony
such as knowledge of improper discharge of solid waste in the drainage system as
source of pollution and knowledge of indiscriminate dumping of solid waste and
properties as source of environmental pollution can facilitate easy pro environmental
policy implementation among the population. Pro environmental protection behaviour
as one of the research issues raised in the study can be predicted by gender of the
respondents, knowledge and awareness of the current global climate change experience
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and observation of the impacts of climate change. Equally, knowledge and awareness of
global climate change which can be predicted among the population by knowledge of
the natural environment, public media enlightenment on environment, duration in the
place of residence, etc. can be of relevance to certain policies targeting climate change
effects and environmental sustainability.
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