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Abstract: This article uses a modified model of the theory of planned behaviour to assess salient
beliefs of household heads towards the separation of municipal solid waste at its source in the
Greater Accra Region of Ghana. Structural equation modelling was used to analyse the responses
of 598 household heads to a questionnaire in a cross-sectional design. Whilst the default model
produced an acceptable fit to the data and explained 37% of the variance in households’ intention
to separate waste at its source, the modified model with moral norms as an additional construct
fitted the data excellently, explaining 52% of the variance in intention. Moral norms and perceived
behavioural control were the predominant latent constructs to influence intentions. Control beliefs
related to the availability of waste receptacles, provision of regular waste collection services, and
access to knowledge of the separation process had the greatest tendency to facilitate households’
intentions. Pro-environmental interventions designed in a participatory manner to promote moral
correctness, responsibility, respect for the environment, and positive affect may empower households
to separate waste at its source. This research contributes to the development of a municipal solid
waste strategy in the region, and may further support research in waste diversion and the circular
economy in other jurisdictions.

Keywords: source separation; municipal solid waste; theory of planned behaviour; behavioural
intention; moral norms; perceived behavioural control; control beliefs; Greater Accra Region; Ghana;
developing countries

1. Introduction

Separation of municipal solid waste (MSW) at its source before collection is crucial to
integrated and sustainable waste management [1]; it supports the recovery of clean recy-
clable materials, and mitigates the climate change burden of MSW through the diversion
of biodegradable waste from landfills [2]. These, in addition to the concerns of resource
scarcity, the demands of the Sustainable Development Goals (SDGs), and the circular econ-
omy, have made MSW separation at the source a common practice in the municipal solid
waste management (MSWM) systems of developed countries [3-5]. What prevails in most
developing countries—especially in sub-Saharan Africa—is different; MSW separation at
the source is not a formal practice [6-8]. Most developing countries” metropolises, such as
the Greater Accra Metropolitan Area (GAMA) of Ghana, collect commingled MSW and
dispose of it into semi-controlled landfills and dumpsites [9,10]. Nearly all MSW separation
and recovery of recyclables occurs at disposal sites through the effort of informal waste
pickers [11,12], albeit at a cost to their wellbeing [13,14] and a loss in the value of the
recovered materials.
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Nevertheless, the rising rate of urbanisation and scarcity in urban land space, coupled
with rising MSW generation rates and increasing biodegradable and recyclable waste
streams [15-17], are triggering a new and growing interest amongst researchers, policymak-
ers, and funding institutions to work together towards the attainment of functional solid
waste management (SWM) systems in developing countries [18], with a particular emphasis
on waste diversion from landfills. Those charged with MSWM have a new impetus to
divert decision making towards the separation of MSW at the source for environmentally
friendly valorisation and recycling purposes [8,19,20].

Implementing such a strategy calls for careful planning with regards to infrastructural
investments [21], along with an understanding of the significant mix of social determinants
that may influence the behavioural intentions of households [22,23], who may never
have formally separated MSW at its source in their lifetime [24]. Pro-environmental
behaviours such as MSW separation at the point of generation are dependent on active
public participation, and require a conscious effort from households to reduce the negative
impacts of their activities on the environment [25,26].

There is a plethora of scholarly literature on the determinants of pro-environmental be-
havioural intentions related to MSW separation at the source and recycling. Notable exam-
ples include studies in China [26,27], Cuba [28], India [29], Iran [30,31], Malaysia [23,32,33],
South Africa [34,35], Thailand [36], the United Kingdom [37], and Vietnam [38], to name but
a few. However, the varying outcomes of these studies even within the same country show
that intention with regards to such behaviours—and especially recycling behaviours—is
region-dependent [22,26].

In Ghana, eight studies relating to MSW separation behaviour at the source were
identified in the scholarly literature: Two of them assessed the efficiency of small-sample-
size pilot source separation schemes in two metropolises [39,40]. One assessed the effect of
incentives on the willingness of urban households to participate in household-level source
separation in one metropolis [41]. The other five were on behavioural intentions to separate
MSW at the source in a municipality [19,42—44], with only one of them based on a socio-
cognitive model of behaviour [24]—the theory of planned behaviour (TPB). All eight studies
were analysed by means of descriptive, logit, and probit regression statistics. Remarkably,
none of the studies in Ghana conducted formative research of the belief constructs to
behavioural intentions—a critical ingredient in the development of social behaviour change
interventions [45,46], and also a major requirement of the TPB [47,48]. Researchers and
behaviour change interventionists use formative research to understand what people in the
target audience value most [48], and also to gain insights into the opportunities, barriers,
and drivers that surround human social behaviour change theories [49].

This article constitutes the first study in Ghana to adopt a modified model of the
TPB and use structural equation modelling (SEM) to identify elicited salient beliefs and
behavioural constructs that may influence the behavioural intentions of household heads
towards MSW separation at the source in 17 municipalities of the region. The objective
was to support the development and implementation of a strategy for MSW separation
at the source within the municipalities, which are themselves the target of an ongoing
project of the government of Ghana to improve MSW collection and divert biodegrad-
able and recyclable waste from landfills. We chose the TPB for this study because of
its unique ability—for more than three decades—to support research that seeks to iden-
tify the determinants of human social behavioural intentions and use them to develop
evidence-based behaviour change interventions [48,50]. Furthermore, the flexibility of
the TPB in allowing for modification through the incorporation of additional constructs
improves the predictability of intentions and supports the development of socially appro-
priate interventions [51]. SEM combines factor analysis and multivariate regression to
comprehensively analyse the relationships between belief constructs and latent variables,
which is not possible using descriptive and normal multivariate regression analysis [52,53].
By using a modified TPB and SEM, this research seeks to determine the complex mix of
relevant beliefs and their relationships to household intentions to support the development
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of evidence-based and theory-driven interventions towards MSW source separation and
sustainable MSWM practices in Ghana.

Belief constructs relating to moral norms—namely, moral obligation, sense of respon-
sibility, respect for the environment, and better feeling or otherwise [54-56]—were used
as the latent variable to extend the original TPB in this study. The scholarly literature
recommends the use of a measure of moral norms and/or personal norms to improve the
predictability of intentions to engage in behaviours with clear moral dimensions, such as
source separation and recycling [48,55,57,58].

Moral norms relate to an individual’s personal beliefs about the moral correctness or
incorrectness of performing a specific behaviour [37]. Moral obligation refers to a person’s
perception of whether it is morally right or wrong to participate in a behaviour [48]. Sense
of responsibility refers to an individual’s participation in a given behaviour due to their
awareness of and willingness to accept and live by societal obligations. Feeling better or
feelings of guilt are considered to be emotional states evoked in an individual as a result
of performing or not performing a behaviour [35,59]. Feeling better is considered to be
a positive emotion, whilst feeling guilty is considered to be a negative emotion. Both
emotions are known to be positive predictors of moral norms and pro-environmental
behavioural intentions [60-63].

In the case of this study, moral norms refer to the household heads’ beliefs concerning
the moral correctness of separating MSW at the point of generation. Moral obligation refers
to household heads’ perception of whether it is morally right or wrong to separate MSW at
the source. Sense of responsibility refers to household heads” willingness to participate in
MSW sorting at the source because of their obligation to society, whilst feeling better and
feelings of guilt refer to household heads” emotional states after deciding to separate or not
to separate MSW at the point of generation.

Both moral and personal norms have been used in diverse ways as additional con-
structs to improve the predictive viability of the TPB with regard to pro-environmental
behavioural intentions. Examples include the use of personal and moral norms with the
TPB to improve the predictability of intentions related to households” greywater treatment
and reuse [56], and residents’ waste separation at source [27,32], respectively.

Following this Introduction, the remainder of this paper has six additional parts: The
theoretical framework and the justification for modifying it in this study are discussed in
Section 2. In Section 3, a brief background and the status of MSWM within the study area
are briefly discussed. Section 4 describes the methods used in gathering and analysing
data. Section 5 presents the results of the analysis and discusses their implications for the
introduction of MSW separation at the source in the region. The limitations of the study
are addressed in Section 6, and the conclusions of the study constitute Section 7.

2. The Theoretical Framework: The Theory of Planned Behaviour

The theory of planned behaviour (TPB) was used as the theoretical framework for this
research work. The TPB—the most widely used social psychological theory over the last
four decades—is an integrative framework for the prediction and changing of human social
behaviour [48,51]. The implicit claim of the TPB is that an individual’s behaviour is best
predicted by their intentions (Figure 1) which, in turn, are influenced by the individual’s
attitudes, subjective norms, and perceived behavioural control [48].

Intention is defined by the TPB as one’s cognitive preparedness to perform a be-
haviour [48,56]. Attitude is defined by the theory as an individual’s positive or negative
evaluation of performing a behaviour. Subjective norms refer to the social pressure that
people perceive from important referents to participate or not to participate in a behaviour,
while perceived behavioural control refers to the individual’s perception of control over
the behaviour to be performed.
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All three of the constructs that influence intention are elicited from individual beliefs.
Attitude is elicited from behavioural beliefs, which are individual beliefs about the likely
consequence(s) of performing a behaviour. Subjective norms are based on normative beliefs,
which are based on individuals’ beliefs of what other important people expect them to
do. Finally, perceived behavioural control is based on control beliefs, which are individual
beliefs of factors that may facilitate or impede them from performing the behaviour [47].
According to the TPB, positive evaluations of the behaviour, positive perceived social
pressure from important referents, and positive perceptions of control over the behaviour
to be performed all lead to positive intentions.

s 7
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Figure 1. The default TPB conceptual framework.

In relation to the above definitions, the attitude of a household is defined as the extent
to which the household’s head expects good or bad outcomes from participating in a
household source separation system. If household heads believe there will be positive
outcomes, they will have a favourable attitude towards the process. Subjective norms are
defined as the perceived social pressure from important referents such as family members
and neighbours to compel household heads to separate MSW at the source, while perceived
behavioural control is defined as the household head’s perceived ability to separate MSW
at the point of generation. Thus, according to the TPB, households should have a strong
intention to separate MSW at its source when they perceive that there will be good outcomes
from the process, that important referents expect them to participate in the process, and
that they have control over the process. The moral norm construct (Figure 2) was added
in order to explore its potential for increasing the predictive viability of household heads’
intentions, and also to inform the development of sustainable interventions towards the
source separation process within the 17 municipalities.
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Figure 2. The modified TPB conceptual framework.

3. The Status of Municipal Solid Waste Management in the Study Area

The Odaw River Basin comprises 17 municipalities out of the 25 in the Greater Accra
Region of Ghana (Figure 3). The basin drains the most densely populated area of the
country, and has since 1950 become synonymous with perennial flooding, leading to loss
of lives and property [64]. The basin’s 3.2 million inhabitants represent 63% of the total
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inhabitants of the region [65]. The average MSW generation rate per capita per day is
0.7 kg, with a composition of 54% biodegradables, 16% plastics, 13% inert materials, 3.7%
glass, 3.2% textiles, 2% paper, and 2% metals [16]. The basin was selected for the study
because of the commitment of the government of Ghana to reducing its flood risk and
improving its solid waste management system [66]. The average MSW collection coverage
within the basin is 75%; the rest is burned, buried, and/or disposed of in drains and on
vacant plots [67]. Formal service providers, who hold the franchise to collect MSW within
the basin, contribute to 49% of collection, with their informal counterparts contributing
to 50%. Municipalities together contribute to only 1% of collection. More than 95% of
collected MSW within the basin is disposed of on uncontrolled or semi-controlled landfills.
The recycling rate is estimated to be 10%, which is solely the effort of informal recycling
value chain actors. Despite the significant socioeconomic contribution of the informal
waste actors, they are yet to be recognised and integrated into the MSWM system [41,68].
The MSWM system of the basin, like that of cities in low-middle-income countries, is not
financially sustainable [68-70]. The institutions managing the system have since 2017 seen
improvement, but human resource capacities remain inadequate [67].

MUNICIPALITIES OF THE ODAW RIVER BASIN
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Figure 3. The communities and municipalities (solid shadings) of study within the Odaw River Basin
of Ghana. Source: The authors.

4. Methodology
4.1. Elicitation Study

The researchers conducted an elicitation study among 60 randomly selected household
heads within 6 communities to identify readily accessible beliefs on MSW separation at
the source. The objective was to develop the questionnaire of the main study with salient
beliefs within the target population as compared against predetermined beliefs of the
researchers [48]. The communities were carefully selected to be representative of the
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various socioeconomic divides within the country. For this study, female heads (elderly
women and mothers) within the households were given preference as participants to male
household heads. Most adult females in Ghana consider it an obligation to handle and
manage MSW at the household level [19,71]. Open-ended questions—categorised under
behavioural beliefs, normative beliefs and control beliefs—were used. To elicit behavioural
beliefs, participants were asked to write down a list of at least five perceived advantages and
disadvantages of separating MSW at its source within their municipalities. For normative
beliefs, participants were asked to separately list the individuals or groups of important
referents who would approve or disapprove of them separating MSW at its source in the
near future; they were further asked to list the individuals or groups of important referents
who they perceived would separate and would not separate MSW at its source in the
near future. The questions on the control factors asked participants to list factors that
would make it easy or difficult for them to separate MSW at its source when introduced as
part of the MSWM system. All questions were asked after the researchers had explained
the concept of MSW separation at the source to the participants. A content analysis was
performed on the outcomes of the study, using Microsoft Excel to determine the most
readily accessible beliefs within the targeted population. The identified salient beliefs were
used to prepare the questionnaires for the main study.

4.2. Main Study

The researchers and 12 trained investigators administered questionnaires continu-
ously for 10 days in 12 randomly selected communities (Figure 3), using a mobile data
collection app. The communities were carefully selected to be representative of all known
socioeconomic divides within the country. Questionnaires were used to assess the beliefs
of 648 household heads towards the adoption of the pro-environmental behaviour of MSW
separation at the source within the 17 municipalities. The questionnaires were in three
parts: the first was on socio-demographics and the second on the TPB constructs; gender,
age, level of education, marital status, and household size constituted the demographics;
with the exception of intentions and moral norms, all other TPB constructs were assessed
indirectly, with belief strengths and their corresponding outcome evaluations (Table 1).
Each belief item was measured on a seven-point Likert scale. All indirect belief strength
items were measured from “highly unlikely” to “highly likely”. Indirect outcome evalu-
ations were measured with differing scale items, such as “extremely bad” to “extremely
good”, “definitely not” to “yes definitely”, and “highly harmful” to “highly beneficial” (see
Supplementary Table S1). Attitudes were assessed with three salient belief items, subjective
norms were assessed with five salient belief items, and perceived behavioural control was
assessed with four salient belief items. Moral norms were assessed with five direct belief
items, while the dependent measure—intention—was assessed with two direct belief items.
The third set of questions were on situational factors (availability of time and space towards
the performance of the behaviour), households” knowledge of the MSW components, and
current practices on MSW separation at the source. These were intended to provide enough
information to support decision making during the design of interventions. The ques-
tionnaires were administered only after the instruments had been pre-tested to improve
upon the internal consistency and the validity. The questionnaires were in English, but the
questions were asked in six different languages to meet the needs of the participants.
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Table 1. Questionnaire items related to the TPB.

Latent Construct

Outcome Evaluation

Belief Strength

Attitude

For my household to support employment creation
will be:
For my household to contribute to making this city
clean will be:

For my household to earn some money will be:

My household will separate solid waste at its
source to support employment creation.
My household will separate solid waste at its
source to contribute to make this city clean.
My household will separate solid waste at its
source to make some money.

Subjective Norm

For issues relating to solid waste management, what
my family members think we should do is most
important to me:

As far as solid waste management is concerned, my

household will do what community leaders think we

should do:

For matters relating to solid waste management, my
household will do what religious leaders think we
should do:

When it comes to solid waste management, my
household will do what our neighbours think we
should do:

Pertaining to solid waste management, my household

will do what our close friends think we should do:

Our family members will expect one another to
separate solid waste at its source for
recycling purposes.

Community leaders will expect us to separate

solid waste at its source for recycling purposes.

Religious leaders will expect us to separate solid
waste at its source for recycling purposes.

Our neighbours will expect us to separate solid
waste at its source for recycling purposes.

Our close friends will expect us to separate solid
waste at its source for recycling purposes.

Perceived
Behavioural
Control

Having the necessary receptacles will enable my
household to separate MSW at its source:

Experiencing regular solid waste collection services
will enable me to separate MSW at its source:

Getting knowledge of the different components in the

solid waste stream will enable my household to
separate solid waste at its source for
recycling purposes:
Receiving some incentives will encourage my
household to separate solid waste at its source for
recycling purposes:

My household will separate solid waste at its
source if we get the necessary receptacles.
My household will separate solid waste at its
source if we experience regular solid waste
collection services.

My household will separate solid waste at its
source if we have knowledge of the different
components within our waste stream.

My household will separate solid waste at its
source for recycling purposes if we receive some
form of incentive for doing so.

Latent Construct

Belief Item

Moral Norm

My household will consider that we are doing something morally right if we separate solid waste at its
source for recycling purposes.
We consider it to be our responsibility to separate solid waste at its source.
We will separate solid waste at its source as a show of respect for the environment.
In my household, we will feel guilty if we do not separate solid waste at its source in order to
promote recycling.
In my household, we will feel better if we separate solid waste at its source.

Intention

My household plans to separate solid waste at its source for recycling purposes.
My household will separate solid waste at its source for recycling purposes.

4.3. Data Analysis

The Statistical Package for the Social Sciences (SPSS) version 26 and analysis of mo-

ment structures (AMOS) version 24 were used for the analysis. The data collected were first
imported from the mobile data app to Microsoft Excel, and later to SPSS. The researchers
deleted four questionnaire responses that had missing data after screening, leaving 644 re-
sponses for the analysis. For ease of analysis of the multiplicative combination of subjec-
tive probabilities and values [72], the unipolar seven-point Likert scale (1-7) of all belief
strengths was recoded to a bipolar scale of (—3 to +3), replacing 1 with —3, 4 with 0, and
7 with +3 (see Supplementary Table S3). Mahalanobis distance, degree of freedom, and
probability values (p-value) were used to identify multivariate outliers. All p-values below
0.001 were classified as outliers and were deleted from the analysis. This further resulted in
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the exclusion of 46 responses from the analysis, leaving 598 responses. Structural equation
modelling was used to fit the data first to the original TPB model, and thereafter to the
modified TPB model [47]. Confirmatory analysis using maximum likelihood estimation
was performed on the data, while the reliability of the scale measuring the latent constructs
was measured before running the model. The behavioural belief item “earn some money”
and the control belief item “incentive” had low loading factors, and were subsequently
deleted to improve the reliability of the scale measuring the latent constructs.

4.4. Analysis of Variables

Due to the assumption of multivariate normality and the sensitivity of the chi-squared
test statistic to sample size, the original and modified TPB models were assessed using three
independent fit indices, namely, the root-mean-square error of approximation (RMSEA),
the Tucker-Lewis index (TLI), and the comparative fit index (CFI) [47,73,74]. The literature
considers TLI and CFI values greater than 0.95 and RMSEA less than 0.06 to be excellent
model fits [56,73]. RMSEA values between 0.06 and 0.08 and TLI and CFI values between
0.90 and 0.95 are considered to be acceptable model fits.

5. Results and Discussion
5.1. Descriptive Statistics

The total number of participants was 648, with 85% being females. The average age
of participants was 44 years (maximum 85 and minimum 18)—a justification that all par-
ticipants were sufficiently mature to hold onto their beliefs. Most participants (82%) had
acquired some form of primary, secondary, and tertiary education—a possible indication
of their comprehension of the questions. Almost 55% of participants were married, with
14% widowed and 23% being single. Only 44% of participants knew the differences between
the components of their waste streams, pointing to the need to educate households through
demonstration projects to support efficient future source separation processes [39]. Never-
theless, more than 80% of participants knew the benefits of source separation processes to
employment creation and cleaner cities—a very good observation to influence households’
attitudes towards the behaviour. Around one-third (34%) of participants claimed to segregate
plastic bottles from their waste streams, either for free or for sale to itinerant buyers. Whilst
the researchers were unable to verify these claims, there is evidence of the practice in major
cities in Ghana, where some households within middle- and low-income neighbourhoods
separate metals and plastics to support their livelihoods [12,70]. Almost equal numbers of
participants (~43%) preferred either a three-category (biodegradables, plastics, and metals) or
a two-category (biodegradables; all other recyclable MSW) separation at the source process,
which is consistent with the literature and practices elsewhere, where decision makers are
advised to start with a two-category or three-category separation process to allow for learning
before scaling up to more complex separation categories [44,75].

Participants reported strong intentions (M = 6.05, SD = 0.30), positive attitudes (M = 14.96,
SD = 0.88), moderately high social pressure (M = 8.35, SD = 1.92), moderately high control-
lability (M = 8.87, SD = 1.98), and moderately high moral norms (M = 5.77, SD = 0.23) with
regard to the separation of MSW at its source (Table 2). Apart from attitudes, all other latent
constructs were significantly associated with intention.

Table 2. Cronbach’s alpha, means, standard deviations, and correlations between latent constructs.

Construct Cronbach’s Alpha  Mean SD 1 2 3 4 5
1. Attitude ? 0.69 14.96 0.88 1
2. Subjective Norm 2 0.86 8.35 1.92 0.60 ** 1
3. Perceived Control 2 0.66 8.87 1.98 0.59 ** 0.63 ** 1
4. Moral Norm P 0.86 5.77 0.23 0.63 ** 0.57 ** 0.56 ** 1
5. Intention ° 0.89 6.05 0.30 0.09 —0.02*  0.20** 0.54 ** 1

** p < 0.05; theoretical range (—21-21) ?, (1-7) b,
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5.2. Assessment of the Default Structural Equation Model

The hypothesised default model appeared to provide an acceptable fit to the data (X?
=197.96, df = 45, X2 /df = 4.39, p < 0.001 RMSEA = 0.075 TLI = 0.93, CFI = 0.95), and was
able to explain 37% of the variance in the intentions of household heads to separate solid
waste at its source (Figure 4). Whilst perceived behavioural control ( = 0.32, p < 0.001) and
attitudes (3 = 0.30, p = 0.03) appear to be strong predictors of household heads’ intentions
to separate solid waste at its source, subjective norms (3 = 0.09, p = 0.10) had no statistically
significant effect on intentions. This result is supported by a similar finding in Malaysia [23].

[ oo

78

Subjective Norm

Perceived Behavioural Control

Figure 4. The default structural equation model.

5.3. Assessment of the Modified Structural Equation Model

The hypothesised modified model with moral norms as an additional predictor of
intentions provided an excellent fit to the data (X2 =287.19, df = 104, X2 /df = 2.76, p <0.001,
RMSEA = 0.054, TLI = 0.95, CFI = 0.96), and explained 52% of the variance in the intentions
of household heads to separate solid waste at its source (Figure 5). In this model, moral
norms (3 = 0.54, p < 0.001) and perceived behavioural control (3 =0.20, p < 0.001) had strong
effects on household heads’ intentions to separate solid waste at its source. Subjective
norms (3 = —0.02, p = 0.74) proved again to be a poor predictor of intentions, with attitudes
(B =0.09, p = 0.18) having no statistically significant effect on intentions. The results show
that the modified structural equation model (with moral norms as an additional latent
construct) provided an improvement in the prediction of household heads’ intentions
compared to the default TPB model, both in the explained variance in intentions to separate
MSW at its source, and in the fit indices.

5.4. Assessment of the Effect of Composite Beliefs

The assessment points to moral norms and perceived behavioural control as the most
significant predictors of household heads’ intentions to separate MSW at its source in
the region. In the default model (Figure 4), households perceive regular MSW collection
services (A = 0.74), education on MSW separation (A = 0.68), and availability of MSW
receptacles (A = 0.62) as the most important composite control beliefs to enable them
to separate MSW at its source. In the modified model (Figure 5), it was observed that
the influence of beliefs from moral norms—namely, moral obligation (A = 0.81), sense of
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responsibility (A = 0.80), showing of respect to the environment (A = 0.73), feeling better
(A =0.71), and feelings of guilt (A = 0.65)—had the greatest impact on household heads’
intentions to separate MSW at its source.
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Figure 5. The modified structural equation model.

6. Discussion

In this study, the socio-cognitive theory of planned behaviour (TPB) proved successful
in supporting an understanding of the underlying belief constructs that have the greatest
potential to influence households’ intentions towards the separation of MSW at its source
in the Greater Accra Region of Ghana. The adaptability of the TPB framework [47,51]
allowed two structural equation models to be tested: first, the default model, with atti-
tudes, subjective norms, and perceived behavioural control as the latent constructs (see
Figure 4); and second, the modified model, in which moral norms were used as an addi-
tional construct for the default model (see Figure 5). The results highlight moral norms
and perceived behavioural control as the two most important constructs that have the
tendency to influence households’ intentions towards the separation of MSW at its source
in the region—similar to findings in most developing countries [54]. Moral norms and/or
personal norms have been found to be the most important constructs influencing not only
households’ intentions to separate MSW at its source in most developing countries [32,76],
but also their actual behaviour [77]. Whilst the default model was able to explain 37% of the
variance in household heads’ intentions to separate MSW at its source, the modified model
explained 52% of the variance, further confirming the predictive advantage of additional
constructs to behavioural intentions [32,56]. Furthermore, the structural equation model in
which moral norms were added as an additional construct fitted the data excellently, as
compared to the acceptable fit of the default model. In both the default and modified mod-
els, subjective norms proved to be the weakest predictor of household heads’ intentions,
confirming previously reviewed findings on the application of the TPB to intentions [78],
in which the subjective norm construct was generally found to be a weak predictor of
intentions. Attitudes proved to be an equally good predictor of intentions in the default
model, but were weak in predicting intentions in the modified model, similar to findings in
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China and Ghana [19,26,27]. The weakness of attitudes as a predictor of intentions in the
modified model may be due to the presence of the moral norm construct, which is known
to influence separation behaviour indirectly through the attitudes construct [77].

Analysis of the beliefs that influence overall perceptions of moral norms amongst the
participants showed moral obligation, sense of responsibility, respect for the environment,
and feeling better to be the four most important factors. The addition of the two affective
belief items (feeling better and feelings of guilt, as part of the moral norm construct)
somehow compensated for the reported weakness of the TPB as based only on cognitive
processes, overlooking the contributions of non-cognitive determinants such as emotions
and habits to the prediction of intentions and behaviour [79].

The implication of the findings for policy is that MSW system handlers and policy-
makers in the Greater Accra Region of Ghana—and perhaps in other, similar regions—will
have to consider the availability of waste receptacles, the offer of regular MSW collection
services, and education of households on separation streams as the three most important
control factors to facilitate households” intentions to participate in future MSW separation-
at-source programs. Improved MSW collection services and provision of knowledge on
separation categories have been reported not only to positively influence households” in-
tentions towards source separation and recycling, but also to have the tendency to support
households’ in overcoming MSW separation barriers related to time and space [80]. The
ability of municipalities to provide households with waste receptacles (polyethylene bags
or bins) at a reduced cost may be perceived as a stimulus to further support the effective
implementation of the separation process [40,41,76].

Locally appropriate pro-environmental interventions designed in a participatory man-
ner to promote moral correctness, responsibility, respect for the environment, and posi-
tive affect may have the highest potential to empower and create a sense of ownership
amongst households towards a successful MSW separation-at-source program within the
region [22,34,81].

Although attitudes had a weak influence on intentions in the modified model, this
study was able to determine two behavioural beliefs—creation of employment, and con-
tribution to clean cities—as the most important factors that may influence the attitudes
of households towards MSW separation at its source in the region. Community leaders,
religious leaders, family members, and neighbours are the most important referents likely
to influence households to participate in future source separation programs. An initial
three-category MSW separation at source process with biodegradables, plastics, and metals
may fit well with households, with the possibility of a systematic addition to the number
of categories based on lessons that may be learned.

7. Limitations of the Study

This study assessed the beliefs of household heads as a representation of the entire
household, which might not always be the case, since there is the possibility that some
household members may act differently from the expectations of their household heads.

Secondly, the study was situated within the Greater Accra Region of Ghana and, thus,
might not be representative of the entire country. Extending the research to other regions
may help policymakers to understand the comprehensive mix of determinants to influence
MSW separation at its source in the country.

Thirdly, because MSW separation at its source is not an official practice within the
region, the study was not able to adopt the longitudinal research approach of assessing or
predicting actual behaviour. Whilst people tend to act differently in reality from how they
intend to, predicting actual behaviour after predicting intentions to perform the behaviour
would possibly further support researchers and decision makers to establish a correlation
between the two.

The effect of socio-demographics on intentions to engage in source separation be-
haviour was not assessed, since two previous studies within the region [19,24] have com-
prehensively addressed that.
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Finally, although participants were assured anonymity in their responses, with the
hope of reducing the effect of social desirability, the authors cannot guarantee that there
was no overestimation of responses.

8. Conclusions

The outcome of this study contributes to an understanding of the beliefs of households
towards MSW separation at its source in the Greater Accra Region of Ghana. With the
exception of subjective norms, salient beliefs related to attitudes, perceived behavioural con-
trol, and moral norms were found to influence households’ behavioural intentions towards
MSW separation at its source in the region. However, beliefs related to moral norms and
perceived behavioural control emerged as the most dominant determinants of households’
intentions. In terms of attitudes, we found behavioural beliefs related to employment
creation (A = 0.68) and the contribution to a clean city (A = 0.78) to be the most influential
in encouraging households to participate in future MSW separation processes. Control
beliefs that seek to make waste bins or other receptacles accessible (A = 0.62), improve
MSW collection coverage (A = 0.74), and provide education to households (A = 0.68) should
facilitate participation in MSW separation at the point of generation. Pro-environmental
educational campaign messages that reinforce moral obligation (A = 0.81) and promote
households’ self-responsibility (A = 0.80), respect for the environment (A = 0.73), and feeling
better (A = 0.71) have a greater tendency to encourage participation. The dominant beliefs
gleaned from the study can inform the design of functional MSW separation-at-source
interventions as part of an MSWM strategy for implementation in the 17 municipalities of
the region. Although the municipalities were engaged during the design of the research in-
struments and the development of interventions, we recommend that the policy institution
use a participatory research approach to further create ownership of the outcomes amongst
the municipalities. Ideally, participatory engagement and inclusive strategies that involve
policy and research institutions, service users, and system handlers will work to situate the
outcomes within the local context and empower stakeholders for purposes of implemen-
tation and sustainability. Whilst the outcomes of this study may not be the same in other
regions, the methodological processes and the transdisciplinary approach to the research
and the data collection provide positive examples to researchers and policymakers in cities
in developing countries, in the pursuit of the replication and the design of evidence-based
and theory-driven interventions in MSW separation at its source, along with the diversion
of biodegradable and recyclable waste from landfills.
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