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Abstract: Improper handling of household solid waste causes problems that affect public health and
the environment, as well as the aesthetic nature of cities. This paper aims to determine if the theory of
planned behavior (TPB), and its extended version can be used to predict household recycling intention
(RI), and whether perceived lack of facilitating conditions have a moderating role on households’
RI in Nigeria. Data from a sample of 393 households from Kano metropolis Nigeria were analyzed
using structural equation modeling. The result reveals that the TPB Model predicts households
RI in Nigeria and explains 42% of the variance in RI. Attitude is the most important predictor of
RI in the TPB model (β = 0.593, p = 0.000). However, after personal norm (PN) was added into
the model, the variance in RI increases to 58% and PN becomes the most important predictor of
RI in the extended TPB model (β = 0.496, p = 0.000). Perceived lack of facilitating condition was
found to have a significant moderating effect on households’ RI. Finally, our findings show that
providing households with recycling facilities and local collections holds great promise for improving
households’ intention to recycle.

Keywords: household recycling; theory of planned behavior; facilitating conditions; solid waste
management; kano metropolis

1. Introduction

Globally, municipal solid waste management (MSWM) is becoming more complex and difficult to
manage, especially in developing countries. Its complexity is as a result of high population growth,
rapid urbanization, rising living standard, and change in consumption patterns [1]. Household solid
waste (HSW) refers to the garbage produced as a result of day-to-day activities of the household [2]
and is the major source of MSW in many countries to which most cost of MSWM is allocated [3].
Additionally, HSW is one of the major issues facing cities in developing countries [4] such as Nigeria.

In Nigeria, households’ attitude towards waste handling has been a key concern, which leads
to many health and environmental problems [5]. Furthermore, reckless dumping of waste into the
drainages and, on any available land has resulted in problems such as environmental degradation,
flooding, air and water pollution, etc. Conspicuously, solid waste is seen in most parts of the cities; on
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the roads, within the neighborhoods and around residential buildings [6]. Even the solid wastes
collected by the municipal authority often end up deposited in the landfills. Landfilling is the
major approach adopted for waste disposal in Nigeria; however, it imposes a great danger to the
physical environment, underground water, and also leads to scarcity of the land resource [7]. Effective
management of wastes can facilitate recovery of recyclable materials and reduction of its negative
environmental impact [8]. Recycling represents a sustainable way of processing and reusing materials
that have been previously used. It also reduces the amount of wastes directly sent to the landfills [9].

Waste recycling has been widely adopted in developed countries such as Japan, U.K., and the
U.S.A., etc. For example, in the U.S.A. recycling laws have been in place since the year 1993, which
required people to recycle certain percentage of their waste. A report by the U.S. Environmental
Protection Agency [10] has revealed that the recycling law was successfully implemented, with about
34% of MSW been recycled as of 2010. Similarly, the UK has recorded success in recycling, with about
44.9% of the solid waste generated being recycled as of 2014, and set out to achieve a target of minimum
of 50% of recycling rates by the year 2020 [11]. Additionally, in Japan, the government imposed a strict
recycling law that mandated people to minimize waste generation as well as participate in recycling.
The law emphasized that all food producers must use recyclable packaging materials for their product,
and also encourage their customers to reuse the food packages [12].

In contrast, recycling activities in Nigeria are mainly carried out by the informal sector [6] who
support themselves by selling recyclable items as secondary materials to local markets, either for
local use or export. Even in some cities where the formal waste recycling was introduced, the effect
of the program is always limited, and open dumping and landfilling remain the methods most
widely practiced. The possible explanation for this is that the existing recycling policies were not
targeted toward changing household waste handling behavior. It is evident that policies that are
designed to reduce household waste generation and encourage recycling are unlikely to be effective if
they are not targeted to the fundamental psychological factors that underpin residents’ motivations
to recycle [13]. Additionally, designing an effective policy intervention, which has a significant
effect on factors such as attitude, subjective norms, and perceived behavioral control, can influence
individual’s intention to perform a behavior [14]. Effective recycling policies can influence people’s
intention and behavior in different ways; directly through imposing taxes and levy, or generally by
changing the social context of people’s behavior [15], this has been a challenge to the Nigerian MSWM
system. For example, previous policies and researches on solid waste management were focused on
top-down approach such as institutional problems [16], provision of infrastructure [17], appraisal of
waste management strategies [18], regulations and governance [19], state of the environment [20],
and ignored the bottom-up approach that ensures individual’s participation.

Therefore, this paper leans towards the bottom-up approach to MSWM by investigating household
recycling intention in Nigeria. The paper utilizes the theory of planned behavior [21] to perform this
task. The theory has been widely utilized by previous studies to investigate pro-environmental
behavior [22–26], however, to the best of our knowledge, there is lack of studies that utilized TPB
in African continent, particularly in Nigeria. This study is the first that used the TPB to investigate
household recycling intention in Nigeria. Furthermore, the present study expands the TPB by including
two additional variables: personal norms and perceived lack of facilitating conditions (lack of facilities
and local collection) to determine if lack of facilities and local collections affect households intention
to recycle. Therefore, the following questions would be addressed in this paper: Does the Theory of
Planned Behavior predict recycling intention among households in Kano metropolis Nigeria? What
is the role of personal norms in conjunction with TPB components in predicting recycling intention
among households in Kano metropolis Nigeria? What is the moderating role of perceived lack of
facilitating conditions on households’ recycling intention?
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2. Theoretical Basis of the Study

2.1. Theory of Planned Behavior (TPB)

Scholars, especially in the field of psychology, have devoted much effort to investigating people’s
behavior, hence the development of psychological theories and models to facilitate the understanding
of the factors influencing behavior. Among these theories, the TPB has emerged as the most widely
used framework in behavioral research, particularly, in pro-environmental studies. Developed by
Ajzen, [21], TPB was developed from the theory of reasoned action (TRA) [27].

According to the TPB, when individuals are asked to decide on a course of action, first of all,
they tend to look at the likely consequences of the available alternatives (behavioral beliefs), secondly,
they consider the normative expectations of important people around them (normative beliefs),
and finally, they weigh the available resources at their disposal and potential obstacles (control beliefs).
These beliefs result, respectively, in the formation of attitudes (one’s general assessment of the gain or
otherwise of engaging in a specific behavior), subjective norms (one’s perceived social pressure by the
important people around him/her to perform a behavior), and perceived behavioral control (one’s
perceptions of his/her ability to carry out a particular behavior) (Figure 1) [14]. However, PBC does
not only predict behavioral intention, it also directly predicts a behavior.

Overall, the TPB is a conceptual framework that looks at the factors influencing people’s
behavior. It has been widely utilized by many researchers on issues related to sustainable food
choice behavior [28], sexual behaviors [29], water saving technology [30], smoking behavior [31],
environmental knowledge and attitude [26], reducing energy consumption [32], and recycling [33].
Findings from these studies have supported the robustness of TPB constructs in predicting
pro-environmental behavioral intention. However, most of these studies that used TPB were carried out
in developed countries and particularly in the U.S.A., U.K., and economically stable Asian countries,
such as China, Japan, Malaysia, etc. Thus, it is pertinent to ascertain the validity of the theory in other
cultural settings of low economic countries, especially in African countries like Nigeria. The present
study inclines to examine if TPB could be used to predict recycling intention among households in
Kano metropolis, Nigeria.

One advantage of the TPB is that it allows for the inclusion of additional variables from other
theories. As reported by previous studies, incorporating external variables into the TPB framework
increases the predictability of the theory [34–36]. Ajzen, [37] himself noted that TPB is “open to the
inclusion of additional predictors if it can be shown that they capture a significant proportion of the
variance in intention or behavior after the theory’s current variables have been taken into account”.
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However, TPB has been criticized mainly for focusing on cost and benefit, and it has failed to
consider the intrinsic sources of motivation such as personal/moral norms [38]. It is evident that
pro-environmental behavior is best conceptualized as behavior which involves a combination of both
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self-gain and selfless motives (altruism) [22]; thus, the present study incorporates personal norms into
the TPB model.

2.2. The Role of Personal Norms (PNs)

Household recycling behavior contains some components of social responsibility and moral
norms. Personal Norms (PNs) are formed when an individual is aware about the consequences of
not performing a particular behavior, and when the individuals ascribed the responsibility of these
consequences. That is to say, people develop a personal norm for recycling when they have the basic
knowledge and motivation for recycling. Furthermore, people need to know and personally believe
that their participation in recycling will provide positive consequences, and failure to participate will
result in negative effects not only to themselves but also to others.

Previous literature has reported a correlation between PNs and recycling intention [24,31,39–42].
That is to say, if a person’s norm holds that recycling is good as well as beneficial to the people around
him and their environment, then he/she may likely intend to recycle. Therefore, the strong relationship
between PNs and recycling intention provides the need for formulating policies that presents recycling
as a social activity that is useful, pleasant and important to the entire public [43].

Apart from recycling studies, PNs have also been used to predict other behaviors, such as
dishonest actions [21], traffic rule violations [44], and shoplifting [45], in all these studies, the PNs
appeared as a significant predictor of intention. Moreover, it was reported that including PNs in
TPB framework increases the variance of intention [46,47]. This implies that performing a behavior
depends not only on the cost-benefit analysis as indicated in the TPB, but also on the altruistic, selfless,
and pro-social motives [48]. Therefore, the present study tends to investigate the role of personal
norms in conjunction with the TPB components in predicting recycling intention among households in
Kano metropolis Nigeria.

2.3. The Role of Facilitating Conditions

Facilitating conditions represent a person’s situation at a given time and are important
determinants of recycling behavioral intention. These factors include access to services [49], frequency
of collection, logistics, type of container, and the type of materials to be recycled [49,50]. In addition,
provision of incentives is also considered as a facilitating factor because it influences households
recycling behavior [51]. Other facilitating factors include the availability of recycling facilities and local
collections. These variables play a significant role in determining levels of recycling intention [49,52],
and offer a way to assess and improve the recycling process through expansion of services offered.
Martin et al., [53] reported that if individual perceived a lack of recycling facilities and local collection,
he/she may likely not participate in recycling. Other studies have also revealed absolutely consistent
results on the role of recycling facilities and local collection in influencing residents’ intention toward
recycling [41,43,54,55].

In view of the role of facilitating conditions in influencing a household’s intention to recycle,
the variable is included into the original TPB framework (Figure 2) to examine if it moderates the
relationships between TPB predictors, personal norms, and recycling intention. We consider this as a
gap in the literature, especially since the study is conducted in Nigeria, where recycling facilities and
local collections are lacking.
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3. Method

3.1. Research Design

The method of this study includes both descriptive and correlational research design. In the
descriptive research design, demographic variables were analyzed based on their frequencies and
percentages. Furthermore, in the correlational research design, the degrees of relationships that exist
between the variables of the study and how the predictor variables predict recycling intention among
households in Kano metropolis were analyzed and presented using SEM. To answer the research
questions, two models were developed and examined. Model 1 proposed that TPB components predict
recycling intention among households in Kano metropolis Nigeria. Model 2 proposed that personal
norms improve the predictive ability of TPB components, and perceived lack of facilitating conditions
moderate the relationships between the predictor variables and recycling intention.

3.2. Location of the Study

This study was conducted in Nigeria and the target location for the study is Kano metropolis in
Northern Nigeria. Nigeria is a developing country and has a population of more than 180 million and
an average growth rate of 2.38 [16], which is distributed on the land area of 923,768 km2. As Africa’s
most populous country and the ninth most populous country in the world, Nigeria has a population
density of about 139 persons/km2 [56]. The country has 36 states, with Lagos and Kano as the first
and second largest cities respectively.

Kano metropolis is located on latitude 12◦40′ N and longitude 8◦35′ N to 8◦45′ E [57]. Kano has
a long history of commercial and industrial activities, which attracts millions of people from within
and outside Nigeria [58]. The city’s population was estimated at 6 million, with a growth rate at
about 3% per annum, which make it among the fastest growing and one of the most crowded cities
in Nigeria [59]. These characteristics explain the high waste generation in Kano metropolis and the
complexity of its management, which require innovative strategies.

3.3. Participants

The data used in the present study was collected between May 2016 and December 2016.
The population for this study includes all households residing within Kano metropolis. Kano
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metropolis has a total of 477,805 households [60], which is unevenly distributed within its three
major zones, which are: Government Residential Areas (mainly dominated by high-income class);
the inner city (dominated by middle-income class); and suburban zone (dominated by low-income
class). The three zones constituted eight local governments that formed the study area as shown in
Figure 3 below:
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3.4. Sampling

To draw the sample for this study, one local government was randomly selected from each of
the three zones to represent the zone. Following this procedure the following local governments
were selected; Dala LGA (middle income), Nassarawa LGA (high income), and Kumbotso LGA
(low income). In the final stage proportionate random sampling of households based on the population
of each of the representative local governments was adopted as recommended by McMillan, [62].
This technique ensures that all participants in the target population have an equal chance of being
selected for the study [63]. Considering the heterogeneity of the local governments in Kano metropolis,
multistage stratified random sampling technique was employed to collect data from the sampled
population. Cohen, [64] observed that the larger the sample size, the better, because everything being
equal, the degree of error will be small and the reliability of the result will be higher. In this regard,
Cohen, [64] suggested the use of a truly representative sample of the population, which may be a
better option. Based on the above, a researcher needs to determine what constitutes an appropriate
sample size for his study.

For the purpose of this study, 450 questionnaires were distributed proportionately among
households in the three sampled local government areas. However, only 393 questionnaires were
found valid during the analysis. This is because, out of the 450 questionnaires, only 422 were completed
and returned successfully. However, about 29 out of the 422 returned questionnaires were found
to have a significant missing data. Therefore, for ease of analysis, we deleted about 29 respondents
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using a list wise deletion of missing data. Finally, this method resulted to a reduced sample of about
393 respondents. As highlighted by Israel, [65] a good sample size ranges between 200 and 500,
especially for statistical analysis that involves multiple regression analysis. Also, Howell, [66] argues
that the sample size of a study plays a significant role in determining the result of a study, because
when the sample size is reduced, the power value would also be reduced to below 0.80, which would
be undesirable. Therefore, 393 samples are good enough for the analysis of this study.

The following was the distribution of households from the randomly selected three local
governments areas from which the sample of the study was drawn as indicated in Figure 3:
Dala has 68,005 households, and its proportionate sample was 133.195 (29.59%), Nassarawa
has 108,780 households, and its proportionate sample was 213.058 (47.33%), and Kumbotso has
52,969 households, and its proportionate sample was 103.745 (23.05%).

3.5. Procedure

After the sample was determined and the respondents were identified, the research assistants
contacted all the 450 households in person and asked them to complete the self-report questionnaire.
The research assistants explained the main aim of the research to the respondents. Within one week,
the research assistants went round and collected the completed questionnaire from the respondents for
further analysis. The returned response rate was about 422 questionnaires (93.77%).

3.6. Instrument

A set of items that make up one self-report questionnaire was used in the data collection
for this study. The instruments were organized and planned in a single self-report questionnaire
that was administered to all the participants successfully. The present study adopted established
instruments from the past literature by Tonglet et al., [39], Knussen et al., [33] and Chen and Tung, [24].
The questionnaire contained the following sections:

3.6.1. Demographic Variables

Households were asked to respond to the questions about their gender, area of residence,
household size, age, educational level, income, and occupation.

3.6.2. Dependent Variable

The dependent variable in this study is recycling intention. The construct was measured using five
items (e.g., “I intend to recycle my waste when there are: collection centers, satisfactory services, and on
every weekend” . . . ). The participants were asked to respond to each question using a five-point
Likert scale that ranges from 1-strongly disagrees to 5-strongly agree. The construct has a Cronbach’s
alpha = 0.873.

3.6.3. Predictor Variables

a. Attitude (ATT): This variable was measured using nine items statements (e.g., “Recycling is:
good, useful, rewarding, responsible”, etc.). However, during CFA, two items were deleted.
The respondents were asked to choose the answer that best describes their opinion on the
5-point scale which ranges from 1-strongly disagrees to 5-strongly agree. The Cronbach’s alpha
for this construct is 0.935.

b. Subjective norms (SN): On this construct, the households were asked to indicate how much
they agree with the 5—items statements about their perception of social pressure to recycle
(e.g., “most people think I should recycle, most people who are important to me want me to engage in
recycling”, etc.). The Cronbach’s alpha for this scale is 0.898.

c. Perceived behavioral control (PBC): With the Cronbach’s alpha of 0.935, this variable was
measured using eight-item statement. However, one item was deleted during CFA analysis.
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Households indicated their level of agreement with each statement on a 5-point Likert scale with
1 as strongly disagrees and 5 strongly agree (e.g., “I know what items can be recycled, I know where
to take my household waste for recycling. Recycling is: inconvenient, easy”, etc.).

d. Personal Norms (PNs): This construct has a Cronbach’s alpha value of 0.891. It comprised of
seven items, one item was deleted during the CFA. Respondents rated their level of agreement
based on the 5-point Likert scale (e.g., “I feel I should not waste anything if it could be used again, it
would be wrong of me not to recycle my waste, not recycling goes against my principles”, etc.).

3.6.4. Moderating Variable

The construct perceived lack of facilitating conditions (i.e., Lack of recycling facilities, and lack of
local collections) was used as a moderator in this study. It was measured using two items statements
(“Failing to recycle is because: recycling facilities are not easily available, there are no local collections”).
The respondents were asked to indicate their level of agreement on each statement using 5-point Likert
scale, where 1 means strongly disagree and 5 is strongly agree. Perceived lack of facilitating conditions
has a Cronbach’s alpha value of 0.801.

3.7. Analysis

Firstly, the demographic characteristics of the participants of this study were examined.
Then, the correlations among all the variables in this study were determined. This was followed
by investigating the relative degree of contribution of all the predictor variables on recycling intention.
Finally, Multi-Group Analysis was conducted to determine the moderating effect of perceived lack of
facilitating conditions on the relationships between the predictor variables and the recycling intention.
The study employed the use of Structural Equation Modeling (SEM) as a statistical technique to
perform these tasks. SEM AMOS statistical software program version 22 was used. SEM combines
factor analysis and regression techniques and has the ability to test multiple paths of influence
simultaneously [67]. Thus, SEM takes the approach of testing hypothesis to the multivariate analysis
of structural theory, especially one that specifies causal relationships among multiple variables, just
like the one in this study.

4. Data Analysis and Results

4.1. Result of the Descriptive Analysis

From the 393 valid questionnaires, the socio-demographic result of the respondents revealed that
50.9% were male, and 49.1 were female. In total, 62.8% attained tertiary education level. The age
group of the respondents falls within the range of 20–34 (46.1%), 35–49 (25.7%), 50–65 (27%), and >65
(1.3%). In addition, the size of the households ranges between <5 (33.8%), 5–8 (36.1%), and >8 (30%) as
presented in Table 1:

4.2. Result of the Correlation Analysis

Prior to conducting SEM analysis, Descriptive statistics (Mean and standard deviation), and the
correlation among the variables of the study were analyzed and presented in Table 2. The correlation
matrix shows that all the predictor variables have significant positive correlation with recycling
intention. However, the moderator (perceived lack of facilitating conditions) has a significant negative
relationship with recycling intention. This implies that the more households perceive a lack of
facilitating conditions, the lower will be their intention to recycle.

4.3. Testing of the Measurement Model

In this study, confirmatory factor analysis (CFA) was conducted to test for the convergent validity
and construct reliability of the measurement model. It is the intent of convergent validity (CV) to
demonstrate that there is an agreement between measures of the same construct assessed by different
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methods. That is to say, the CV shows the level in which the intended variables measure what
the items claim to measure [63]. Therefore, CV can be established if all the indicators (items) of a
particular variable share a certain higher proportion of variance in common [68]. There are number of
ways to estimate convergent validity, especially in conjunction with SEM as documented by [69] that
recommends three most important ways, which include; factor loading, average variance extracted
(AVE), and construct reliability.

Table 1. Demographic characteristics of the respondents.

Variable Category Frequency Percentage Mean SD

Gender
Male 200 50.9

1.49 0.501Female 193 49.1

Area of
Residence

Dala 122 29.59
1.45 0.499Kumbotso 100 23.05

Nassarawa 171 47.34

Age (years)

20–34 181 46.1

2.9873 0.76087
35–49 101 25.7
50–64 106 27
>65 5 1.3

Education

Primary 34 8.7

2.73 0.748
Secondary 75 19.1

Tertiary 247 62.8
Religious 37 9.4

Income (N)
<N150000 288 73.3

1.3410 0.61093N150001-N300000 76 19.3
>300001 29 7.4

HH Size
<5 133 33.8

1.9618 0.799285–8 142 36.1
>8 118 30

Note: $1 = N360; HH = Household.

Table 2. Descriptive Statistics and the Correlation Coefficient Matrix of the variables.

Construct ATT SN PBC PN INT PLFC Mean SD

ATT
Pearson Correlation 1 17.31 3.114

Sig. (2-tailed)

SN
Pearson Correlation 0.166 ** 1 15.18 3.355

Sig. (2-tailed) 0.001

PBC
Pearson Correlation 0.211 ** 0.289 ** 1 21.01 4.387

Sig. (2-tailed) 0.000 0.000

PN
Pearson Correlation 0.204 ** 0.170 ** 0.150 ** 1 21.14 5.068

Sig. (2-tailed) 0.000 0.001 0.003

INT
Pearson Correlation 0.213 ** 0.387 ** 0.165 ** 0.276 ** 1 20.42 2.778

Sig. (2-tailed) 0.000 0.000 0.001 0.000

PLFC
Pearson Correlation −0.127 * 0.157 −0.166 * −0.211 * −0.210 * 1 15.98 5.335

Sig. (2-tailed) 0.015 0.066 0.019 0.978 0.031

Note: * Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (2-tailed).
ATT: Attitude; SN: Subjective norms; PBC: Perceived behavioral control; PNs: Personal norms; PLFC: Facilitating
conditions; INT: Intention.

In order to ascertain the factor loading of the individual items that constitute the construct in this
study, a pooled CFA was conducted for all the constructs and their corresponding items (Figure 4).
Factor loading is one of the most important considerations in convergent validity because higher
convergent validity is indicated by higher factor loading. Thus, a rule of thumb recommended
standardized factor loading estimate, ranges from 0.5 to 0.7, or even higher [69]. In this study, with
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CFA, the Average Variance Extracted (AVE) for each latent variable was determined. The estimated
AVE is the average amount of variation that a latent construct is able to explain in the observed
variables to which it is theoretically related in a study. The rule of thumb recommendation by Hayes
and Preacher [68] states that an AVE of 0.5 and above is an indication of adequate convergence.
Therefore, the AVE measure for each latent construct in this study is greater than 0.5 (Table 3), hence
the convergent validity of the measurement model of this study has been achieved. The next important
indicator of convergent validity is construct reliability.

Construct Reliability (CR) is the degree to which study items consistently measures whatever
they claim to measure [63]. Since the present study employed the use of SEM statistical data analysis
technique, the CR value is used as a measure of the reliability of the construct involved in the study.
It is estimated from the squared sum of the factor loading (L) for each variable. A recommendation
of the rule of thumb suggests that a reliability of 0.6 to 0.7 is acceptable [68]. A higher CR means
there is high internal consistency, that is to say, there is consistency among the items representing the
latent variable they intend to measure [69]. In this study, the result of internal consistency among the
items of each construct is satisfactory. Table 3 below shows a summary of the CFA for the validity and
reliability of all the constructs under this study, which includes both the AVE and CR.

Table 3. Reliability and Convergent Validity of the Measurement Model.

Construct Item Standardized
Factor Loading

Composite
Reliability

Average Variance
Extracted

Attitude

ATT1 0.80

0.935

0.596
ATT2 0.81
ATT3 0.76
ATT4 0.77
ATT5 0.77
ATT6 0.75
ATT7 0.76

Subjective norms

SN1 0.62

0.898

0.525
SN2 0.76
SN3 0.76
SN4 0.75
SN5 0.76

Perceived
behavioral control

PBC1 0.70

0.935

0.568
PBC2 0.75
PBC3 0.71
PBC4 0.78
PBC5 0.81
PBC6 0.76
PBC7 0.76

Personal norms

PN1 0.84

0.891

0.603
PN2 0.92
PN3 0.79
PN4 0.83
PN5 0.62
PN6 0.85

Intention to recycle

ITR1 0.65

0.873

0.535
ITR2 0.75
ITR3 0.74
ITR4 0.73
ITR5 0.78

Another important thing is the Discriminant validity (DV), which refers to the extent to which a
construct/variable is truly distinct from the other constructs/variables. To provide evidence of DV,
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the AVE for two factors must be greater than the squared correlation between the two factors [70].
The result in Table 4 below shows that the DV in this study has been achieved.

Table 4. Discriminant Validity Index Summary for the Construct.

Construct PBC PN ATT SN ITR

PBC 0.635
PN 0.162 0.818
ATT 0.300 0.318 0.629
SN 0.295 0.015 0.169 0.660
ITR 0.173 0.506 0.287 0.034 0.810

Note: ATT: Attitude; SN: Subjective norms; PBC: Perceived behavioral control; PNs: Personal norms; PLFC:
Perceived lack of facilitating conditions; INT: Intention.

Additionally, the indices that indicate the model’s Goodness-of-fit were used to test the measurement
model of this study. The commonly-used model fit indices are; Chi-square, root mean square error of
approximation (RMSEA), normed fit index (NFI), comparative fit index (CFI), and incremental fit index
(IFI). Previous literature has shown that three to four of the aforementioned fit indices are adequate
to conclude that a model is fit [69]. A model is considered to have an acceptable fit to the data when
(CMIN/df ≤ 5), (CFI ≥ 0.90), (GFI ≥ 0.90), (AGFI ≥ 0.90), (NFI ≥ 0.90,) (RAMSEA ≤ 0.08) [71].

A close look at the Measurement model of this study in Figure 4 below shows that the model
finally met the required recommended cut-off fit indices values; this was achieved after the second
pooled CFA was conducted. Thus, the measurement model for this study was found fit. Table 5 below
provides a summary of the fit indices of this study.

Table 5. Summary of the goodness-of-fit indices of the measurement model of this study.

CMIN dF CMIN/df P GFI CFI IFI NFI TLI RMSEA

1050.044 446 2.354 000 0.863 0.909 0.910 0.853 0.899 0.059

From Table 5 above, the measurement model for this study is fit since it has met more than four of
the goodness-of-fit indices. Hence the researcher went ahead with the specification and examination
of the structural model.

4.4. Result of the Structural Equation Modeling (SEM)

The first aim of this study was to determine if TPB components predict household recycling
intention in Nigeria. To achieve this aim, the present study employs the use of structural equation
modeling in order to determine the individual and collective contribution of TPB components on
households’ intention to recycle. When the TPB variables (attitude, subjective norms, perceived
behavioral control) were entered into the model (Figure 5), they explained 42% variance in recycling
intention. As expected, all the three TPB components have significant positive correlation with the
recycling intention (Table 6).
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Table 6. Unstandardized and standardized regression weight in the hypothesized path model 1.

Hypothesized
Relationship

Unstandardized Regression
Weight Estimate S.E standardized Regression

Weight Estimate CR p

INT <— ATT 0.593 0.067 0.534 8.817 0.000
INT <— SN 0.194 0.064 0.171 3.005 0.003

INT <— PBC 0.132 0.064 0.114 2.045 0.041

Note: ATT: Attitude; SN: Subjective norms; PBC: Perceived behavioral control; INT: Intention.

The analysis of model 1 (Figure 5) in Table 6 above shows that the standardized path coefficient
of the constructs have supported all the hypotheses by indicating that attitude towards recycling has
contributed significantly to recycling intention (β = 0.593, CR = 8.817, p = 0.000), subjective norms
have contributed significantly to recycling intention (β = 0.194, CR = 3.005, p = 0.003), and perceived
behavioral control has also significantly contributed to recycling intention (β = 0.132, CR = 2.045,
p = 0.041).

The result of model 1 in Figure 5 above has been corroborated with the previous studies which
asserted that TPB is an important model that provides a theoretical framework for investigating
predictors of recycling intention [22,24,36].

Additionally, from the model 2 below, the TPB components together with personal norms were
entered into the model, and the R2 increased from 42% to 58%. This means that personal norms alone
add an additional 16% variance in recycling intention. The result has been corroborated with the
studies by Bamberg and Moser [46]; Botetzagias, et al. [72]; Onwezen et al. [47] who reported that
including PNs in TPB framework increases the variance of intention. The path diagram of the SEM
analysis in Figure 6 below shows the collective and individual contribution of variables in this study.
The result of the analysis is presented in Table 7 below:
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Note: ATT: Attitude (seven items); SN: Subjective norms (five items); PBC: Perceived behavioral control
(seven items); INT: Intention (five items).

Table 7. Unstandardized and standardized regression weight in the hypothesized path model 2.

Hypothesized
Relationship

Unstandardized Regression
Weight Estimate (B) S.E standardized Regression

Weight Estimate (β) CR p

INT <— ATT 0.456 0.058 0.421 7.817 0.000
INT <— SN 0.158 0.056 0.143 2.840 0.005

INT <— PBC 0.100 0.055 0.089 1.803 0.071
INT <— PN 0.496 0.61 0.428 8.134 0.000

Note: ATT: Attitude; SN: Subjective norms; PBC: Perceived behavioral control; PNs: Personal norms; INT: Intention.

The result in Table 7 above shows that attitude toward recycling contributed significantly to
recycling intention (β = 0.456, CR = 7.817, p = 0.000), subjective norms have contributed significantly to
recycling intention (β = 0.158, CR = 2.840, p = 0.005), and personal norms have contributed significantly
to recycling intention (β = 0.496, CR = 8.134, p = 0.000). However, the contribution of perceived
behavioral control to the recycling intention is not significant (β = 0.100, CR = 1.803, p = 0.071).
This result is consistent with that of Chen and Tung, [24]; Davies et al., [36], who revealed that
perceived behavioral control is not a significant determinant of recycling intention. Moreover, model 2
supports the assertion by previous studies that incorporating additional variables (personal norms)
improve the predictive ability of the TPB [24,34–36].

4.5. The Moderating Effect of Perceived Lack of Facilitating Conditions

In this study, the construct perceived lack of facilitating conditions (PLFC) was incorporated to
examine if it has a moderating effect on the relationships between the predictor variables and recycling
intention. PLFC refers to the extent to which perceived unavailability of recycling facilities affects
households’ intention to recycle waste. The variable was represented by two factors; lack of facilities
and lack of local collections. Therefore, lack of recycling facilities was considered group ‘1’, and lack of
local collections was assumed to be group ‘2’.
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Prior to the testing of moderating effect of the PLFC on the relationships between ATT, SN, PBC,
PN, and recycling intention, the fit indices of the structural model were examined (Figure 6). The model
fit indices are χ2 (CMIN) = 997.207 (df = 392), relative χ2 (CMIN/df) = 2.544, GFI = 0.860, AGFI = 0.834,
CFI = 0.899, IFI = 0.900, TLI = 0.888, RMSEA = 0.063, and RMR = 0.057. By convention relative χ2 must
be <5, while AGFI, GFI, CFI, NFI, IFI, TLI must be >0.9, RMR and RMSEA should be <0.08 [73,74].
According to Hair, et al., [75] model is said to be fit, when it meets any three or four of the fit indices.
Thus, based on this reason, the model in this study fits the data.

The test for moderating effect was then carried out through Multi-Group Analysis. According
to Bahaman Abu Samah, [70] if a moderator is hypothesized to moderate the relationship between
several predictors on a criterion variable, the test for moderation will consist of two major stages:
establishing the presence of a moderating effect in the general model, and determining the effect of the
moderator on the individual path.Recycling 2017, 2, 18  14 of 22 
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4.6. Testing the Presence of Moderating Effects of Perceived Lack of Facilitating Conditions on the Overall Model

In order to establish the presence of moderating effect on the overall structural model, two
models need to be compared: Unconstrained and Measurement Residuals models. The presence
of moderating effect in the overall model is established when the unconstrained model has better
Goodness-of-Fit indices than the Measurement Residuals model [70]. This can be determined by
comparing the chi-square values of the two models. If the chi-square of the unconstrained model is
smaller than the chi-square of the measurement residual, then unconstrained is said to be a better
model by having smaller chi-square, thus it can be concluded that there is presence of moderation in
the model. For this study, the models comparison is as follows:

Unconstrained model: χ2 (CMIN) = 1230.952, df = 788, p = 0.000

Measurement residuals model: χ2 = 1273.453, df = 816, p = 0.000
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independent and dependent variables is moderated by the moderator if: 

∆χ2 (CMIN) = 42.501; ∆df = 28; p = 0.000

Based on the result above, the measurement residual chi-square is greater than the unconstrained
chi-square. Thus, there is moderating effect of perceived lack of facilitating conditions on the model.

4.7. Testing the Moderating Effects of Perceived Lack of Facilitating Conditions on the Individual Paths

Furthermore, the moderation effect on the individual path can be determined using different
decision criteria. This study employed the criteria proposed by Hair et al., [75], which is based on
the value of the standardized path coefficient (Beta). According to Hair, the relationship between
independent and dependent variables is moderated by the moderator if:

a. Beta (β) for Group 1 is significant while that of Group 2 is not significant, or
b. Beta (β) for both groups (1 and 2) are significant. Nevertheless, one is positive and the other is negative.

Going by the criteria proposed by Hair et al., [75], the result in Table 8 below reveals that the two
paths: attitude—recycling intention and personal norms—recycling intention were moderated by the
PLFC. However, the other two paths subjective norms—recycling intention, and perceived behavioral
control—recycling intention were not moderated by the PLFC.

Table 8. Result of Moderation Test of Perceived lack of facilitating conditions on Relationship between
Predictors and Intention to Recycle.

Constructs Observations in
Each Group

Unstandardized Regression
Weight Estimate (B)

Standardized Regression
Weight Estimate (β) p

Attitude towards
recycling (ATT)

Lack of recycling facilities 142 0.053 0.078 0.446
Lack of local collection 251 0.170 0.210 0.002

Subjective norms toward
recycling (SN)

Lack of recycling facilities 142 0.376 0.449 0.000
Lack of local collection 251 0.209 0.272 0.000

Perceived behavioral
control to recycling (PBC)
Lack of recycling facilities 142 −0.018 -0.024 0.820

Lack of local collection 251 0.051 0.061 0.379

Personal norms
toward recycling

Lack of recycling facilities 142 0.100 0.142 0.162
Lack of local collection 251 0.199 0.225 0.000

The result in Table 8 above shows that the relationship between attitude and intention to recycle
household waste is moderated by perceived lack of facilitating conditions (lack of recycling facilities
(β = 0.078, p = 0.446) and lack of local collection (β = 0.210, p = 0.002)). Also, the relationship between
personal norms and intention to recycle is moderated by perceived lack of facilitating conditions
(lack of recycling facilities (β = 0.142, p = 0.162) and lack of local collection (β = 0.225, p = 0.000)).
However, the relationships between subjective norms and intention to recycle is not moderated by
perceived lack of facilitating conditions (lack of recycling facilities (β = 0.449, p = 0.000) and lack of
local collection (β = 0.272, p = 0.000), and the relationship between perceived behavioral control and
intention to recycle is not moderated by perceived lack of facilitating conditions (lack of recycling
facilities (β = −0.024, p = 0.820) and lack of local collection (β = 0.061, p = 0.379)). This result is
consistent with that of Martin et al., [53] which revealed that individual’s perception of lack of
recycling facilities may likely affect their intention to participate in recycling scheme. Also, a study by
Miafodzyeva and Brandt [43] revealed that access to curbside collection positively influences residents’
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waste recycling intention. Other studies also reported that access to curbside station influence recycling
behavior and increase recycling of all type of materials [41,54,55]. Thus, households with better access
to local collection tend to recycle more, also, a good location of recycling collection stations not far
from the households may influence recycling behavior [76].

5. Discussion and Policy Implication

The theory of planned behavior (TPB) laid the theoretical foundation of this study. Model 1
explains 42% variance in recycling intention. According to Armitage and Conner [35], TPB components
averagely account for 39% of the variance in intentions. However, Perugini and Bagozzi [77] reported
that 32% variance can be considered adequate. Based on this, we conclude that our model reveals
a satisfactory result. Our model can be compared with those of previous studies conducted in the
U.S.A. [78], U.K. [23], Hong Kong [79], Iran [3], Cuba [80], and Malaysia [26] indicating robustness
of TPB in predicting household recycling behavior despite the differences in availability of facilities
between developed and developing countries.

The result of model 1, which includes the TPB constructs (ATT, SN, and PBC), reveals that,
although all the TPB components significantly predict households’ recycling intention, attitude
appeared as the most important predictor of recycling intention. This means that households’ intention
to recycle is influenced primarily by their attitude toward recycling, and to some extent by the
pressure and expectation of people around them, and their perceived control over recycling. Consistent
with our findings, Tonglet, et al., [39] reported that attitude was the most important predictor of
recycling intention, while perceived behavioural control was not a significant predictor of recycling
intention among households in UK. The authors reported availability of recycling facilities, high level
of experience and knowledge among their respondents as the main determinants of RI. Therefore,
they proposed that for households who had low recycling abilities, PBC would be a significant predictor
of their RI. Contrarily, in spite of the fact that attitude is the most significant predictor of recycling
intention in our study, in Kano metropolis, recycling facilities are not readily available and majority of
the recyclers are doing so for financial benefit rather than environmental concern. This corroborated the
findings of Knussen et al., [33], who asserted that in an area with relatively poor recycling facilities, both
attitude and PBC tend to be significant predictors of recycling intention. However, a study by Karim
Ghani et al., [81], which investigated intention to separate food waste at source among households
living in an area with poor facilities revealed that attitude was the only predictor of intention, while
other variables such as SN, PBC, and situational factors were not significant predictors of intention.
In contrast, Ramayah, et al., [26] reported that attitude and subjective norm were significant predictors
of recycling behaviour, while PBC was insignificant predictor in an area with poor waste management
facilities in Malaysia. Therefore, it can be concluded that there is no general consensus about which of
the TPB construct is the major predictor of waste recycling intention. The findings differ from one area
to another and from one study to another.

Although the TPB model has been widely applied in investigating various pro-environmental
behaviour and was found valid in most of the studies [22,24,36], inconsistent results were reported
regarding which of the TPB variable is the major predictor of recycling intention. The major reasons for
the inconsistencies were due to the differences in the availability and conditions of recycling facilities
as reported by Karim Ghani et al., [81], Knussen et al., [33], and Ramayah, et al., [26], especially
between developed and developing countries. However, this does not affect the validity and reliability
of the recycling intention model. Therefore, policy approach should be country specific with due
consideration to the availability and accessibility of facilities from one country to another and even
across locations within a country.

As for the model 2, our findings corroborated other studies who reported that incorporating
additional variables into the TPB framework improves its predictive power for explaining households’
recycling intention (e.g., [82]). Attitude, SN, and PNs made significant contributions to the variance of
recycling intention, but PBC did not. The Model explains 58% of the variance in households’ recycling



Recycling 2017, 2, 18 17 of 22

intention. Consistent with the findings of Miafodzyeva and Brandt, [43] and Pakpour et al., [3]
our findings reveal that PNs have the higher regression coefficient than the TPB components, thus
it is the strongest predictor of recycling intention. This has supported the assertion by previous
studies that incorporating PNs in the original TPB framework increases the predictive ability of the
model [3,22,43,46,47,82].

Additionally, the inclusion of PNs into the TPB model has taken over the predictive power of
the PBC, and also become the most important predictor of recycling intention more than attitude.
This finding is consistent with the study of Wan et al., [83]. This implies that although majority of the
respondents engage in informal recycling activities in order to get some financial benefit, they still
believed that not recycling is against their norms and recycling is a socially desirable practice. The result
also posits that if an individual has a more positive attitude, subjective norms, and hold personal
norms towards recycling, he/she may likely have the intention to recycle household waste. On the
other hand, people’s perceived control over recycling may not increase their intention to recycle waste
if facilities and local collections are not provided.

The failure of the perceived behavioral control to make a significant contribution to recycling
intention was not unexpected because, it has been reported in previous studies as a weak contributor
to intentions among the TPB components [24,36,83]. When the perceived control is low, the intention to
participate in a pro-environmental behavior tends to be low [84]. For this study, a possible explanation
is that a recycling program was not formerly established in Kano metropolis, and facilities for recycling
were not readily available in the study area. This can affect the households’ perceived control, which
may consequently lower their intention to participate. Poor waste management, particularly recycling
facilities, could result in low participation rates of households in waste separation and recycling.
In order to improve households’ perceived behavioral control, policies which promote individuals’
ability to recycle would be important in influencing households recycling intention. Such strategies
will be particularly important in Kano metropolis where households’ intention to recycle is affected by
lack of recycling facilities.

Additionally, the test for moderating effect shows that two of the four paths (attitude—intention,
and personal norms—intention) were moderated by perceived lack of facilitating conditions (lack of
facilities and local collections). However, the relationships between subjective norms—recycling
intention, and perceived behavioral control-recycling intention were not affected by the lack of recycling
facilities and local collection. A possible explanation is that households that have more subjective
norms and behavioral control over recycling will still have the intention to recycle, even if they
perceived a lack of facilitating conditions. On the other hand, when an individual perceives a lack of
recycling facilities and local collections, the positive correlations between their attitude—recycling
intention, and personal norms—recycling intention will diminish. That is to say, positive attitude
and PNs failed to influence recycling intention when local collections and recycling facilities were
perceived to be lacking. This result is consistent with that of [33] who reported that people may not
recycle if there are no recycling facilities that would ease their participation, even if they feel recycling
is a good thing to do. Also, some of the respondents reported that they fail to recycle because the
facilities and local collections are not readily available.

Based on the findings of this research, there are several policy implications regarding the
development and implementation of recycling schemes in Kano metropolis Nigeria. First, the findings
show that household intention to recycle is influenced by positive attitude, subjective norms,
and personal norms. Therefore, the Nigerian government should come up with a recycling awareness
campaign to enlighten people about the benefit of recycling to oneself and to the environment. This will
help to strengthen people that already have a positive attitude as well as change others with a less
positive attitude toward recycling. Some of the issues that should be highlighted in the recycling
campaign should include the health and environmental consequences of a poor attitude of households
towards waste handling. Also, emphasis should be given to personal gain; especially the financial
benefit associated with participating in recycling through selling recyclables items. On the other hand,
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the government should enlighten and convince people that the benefit of recycling is not only to the
environment and themselves, but also it is an altruistic behavior done to benefit others. Therefore,
the government should come up with policies that will strengthen households’ intrinsic and moral
motivation for recycling. This will enhance household personal norms and positive attitude towards
recycling, and ultimately will influence their intention to recycle.

Additionally, the Nigerian government should design a recycling program and include the concept
of environmental protection and recycling in primary and secondary school curricula. By doing so,
the younger generation will be used as the agent of change at home, community level, and society at
large. This strategy will improve personal norms among residents in Nigeria. Also, households should
be educated on what, how, why and where to recycle their waste. Only then can the recycling policies
and programs be successful.

6. Conclusions

Based on the findings of this study, the theory of planned behavior predicts households recycling
intention in Kano metropolis, Nigeria. However, the extended TPB model provides a better explanation
of households recycling intention. Overall, consistent with Stoeva and Alriksson, [82] the result of
the present study shows that the provision of recycling facilities and local collections is of paramount
importance to the success of recycling program in the study area. This is evident as perceived lack
of facilitating conditions appeared to have a significant effect on households’ intention to recycle.
Therefore, the Nigerian government should ensure adequate provision of recycling facilities and
collection stations in every part of the city; this will enhance recycling intention among households
in Nigeria.

The findings of this study reveal that the extended TPB framework is a better model for
investigating household recycling intention. However, the present study investigates household
intention, not behavior. Thus, future studies should investigate the actual household recycling behavior
as a follow-up to this study. Additionally, the findings of this research are limited to Kano metropolis
where the sample was drawn. This will limit its generalizability to other countries. Furthermore,
the present study added only personal norms in the TPB component, however, there are other variables
reported as significant predictors of recycling intention, these include; awareness of consequences,
habits, ascription of responsibility, and convenience [76,85,86]. Future studies should incorporate some
of these variables into the TPB framework to determine their contribution in predicting household
recycling intention in Nigeria. Moreover, recycling intention in other sources of MSW should be
investigated in the future studies, such as commercial, industrial, and offices wastes recycling intention
and behavior. By doing this, the recycling intention among different sectors would be understood,
and proper policies would be formulated and implemented.
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