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This paper explores the inter-relationship between cognitive and non-cognitive factors that 

form an individual’s household recycling behavior. Habit, a noncognitive factor, is combined 

as an additional construct with the Theory of Planned Behavior (TPB). Data was collected 

from 467 eco-friendly consumers residing in economically emerging country- Bangladesh and 

analyzed using the partial least square-based structural equation modelling (PLS-SEM). Result 

showed significant direct impact of individual's habit and perceived behavioral control (PBC) 

on actual recycling behavior of household waste. When forming recycling intention, 

individual’s habit was found to be more dominant compared to the attitude, subjective norms 

and PBC. In addition, it was found that habit is significantly impacted by the PBC. However, 

the moderating role of habit towards the linkage of recycling intention to actual behavior was 

found insignificant. The paper provides significant contribution for the practitioners and policy 

makers to focus on forming individual habits to promote sustainable recycling behavior from 

an emerging country context.  

Keywords: 

recycle, household waste, waste 

management, theory of planned behavior, 

habit, developing country, Bangladesh 

1. INTRODUCTION

The amount of household waste is constantly increasing at 

an unprecedented rate in developing countries due to various 

reasons, ranging from the countries’ rapid economic growth to 

irresponsible consumption behavior. A recent report suggests 

that more than 90% of the collected waste in developing 

countries is dumped in open spaces [1]. This waste is often 

decomposed or burnt in the open ground, leading to further 

environmental pollution. Hence, in developed countries, 

municipalities have been providing the utmost attention to 

recycling household waste, potentially reducing landfill waste 

and incineration [2].  

Efficient management of household waste recycling system 

requires integration of various factors including government 

support, awareness building of residents and their spontaneous 

participation in the management task [3]. Developing 

countries face several challenges in receiving government 

support and developing infrastructure, technology, and skills 

to manage the waste recycling system efficiently. Hence, it 

was advised to focus on developing responsible consumer 

behavior, including waste sorting and recycling behavior that 

would further assist in sustainable household waste 

management programs [4, 5].  

Several researchers tried to identify the factors that drive 

residents to take proper actions to recycle their household 

waste. The recent literature review on the recycling behavior 

of household wastes addressed that the Theory of Planned 

Behavior (TPB) is widely used in the existing literature to 

understand the residents’ recycling intention and behavior [6]. 

According to TPB, consumers  ́ recycling behavior is 

influenced by their intention, which is ultimately driven by 

their psychological and cognitive factors such as attitude, 

social norm, and perceived behavior control [7]. However, 

earlier research questioned the predictive power of TPB on 

human behavior due to its overemphasis on cognitive factors 

[8]. Prior studies confirm that an individual’s positive attitude 

or strong intention may not always converted to performing 

such behavior, leading to attitude-behavior or intention-

behavior gaps [9]. 

According to the Theory of Interpersonal Behavior (TIB), 

human behavior is impacted by both cognitive and 

noncognitive factors [10]. Hence, several studies reported 

better explanations of behavior by integrating cognitive and 

noncognitive factors (i.e., habit, moral norm) [11-13]. 

However, how the cognitive and noncognitive factors 

interplay to form actual human behavior is yet to be further 

explored in the recycling context [12-14]. 

According to Ajzen and Kruglanski [15], TPB shows lack 

of predicting accuracy in habitual behavior that does not 

require much systematic and controlled thinking. Waste 

recycling behavior is a day-to-day activity that could be done 

intuitively with minimal engagement of effort and time [16]. 

In this scenario, a noncognitive factor, such as human habit 
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plays a vital role as it strongly impacts on individual’s 

behavior [17]. Thereby, earlier research emphasized 

incorporating habit with TPB to predict recycling behavior. 

Yet, the findings from earlier research are not consistent. Some 

researchers argue that consumers' habit directly impact the 

actual recycling behavior [18-20], whereas some other studies 

argue that habit mainly influences consumers  ́ intention 

toward recycling that ultimately leads them to perform 

recycling activities [4, 21, 22]. Due to the lack of consistency 

of findings from empirical studies in existing literature, further 

research is required to generalize a holistic understanding of 

how human habit interplays with other cognitive factors to 

impact actual recycling behavior. 

Reviewing the relevant literature has identified several 

research gaps. Firstly, there is a lack of understanding of the 

underlying dynamic mechanism of how cognitive and 

noncognitive factors directly and indirectly interplay to impact 

actual recycling behavior. Secondly, lack of consistency in 

findings from existing research on the role of habit in recycling 

behavior, delimiting the generalization of the findings. 

Thirdly, the interrelation between habit and other cognitive 

factors is not adequately explored. Forth, study related to 

impact of habit on household waste recycling behavior in 

developing country context is limited.  

To address these research gaps, the objective of this study 

is to explore how habit interplays with other cognitive factors 

to promote recycling behavior of household waste from a 

developing country context. This study theoretically 

contributes by augmenting our understanding of 1) how habit 

interacts with other cognitive factors impacting an individual ś 

recycling behavior and 2) the role of habit in household waste 

recycling behavior in a developing country’s context. The 

potential practical implications of the study relate to develop 

strategies for practitioners to improve waste management 

system from a developing country ś perspective resulting in 

minimizing landfill waste. 

 
1.1 Research context 

 
An empirical study is conducted in Dhaka, the capital of 

Bangladesh. Dhaka was stranded as the second polluted city in 

the world from 2018 to 2021 [23]. In addition, Bangladesh 

stands within the top 15 countries to release plastic waste in 

the ocean (73,000 ton per year) [24]. Approximately, 89 

percent of plastic waste is mismanaged across the country 

[25]. The country has set a national strategy to enhance plastic 

recycling to 50% [26].  

At present, Bangladesh is the country with the fastest-

growing GDP in Southeast Asia. As the GDP rises, household 

consumption also increases resulting in escalating domestic 

waste. In 2017, a total of 6448.373 tons of Municipality solid 

wastes (MSW) was generated per day (0.57 Kg per capita per 

day) in Dhaka city [26]. However, around 40-60% of these 

wastes remain uncollected [27]. It is projected that the 

population of Dhaka city will reach 24.66 million by 2025, and 

the solid waste generation will also increase substantially from 

2017 (0.60 KG per capita per day by 2025) [28].  

Furthermore, Bangladesh's waste management system has 

been poorly managed for a long time. The country faces 

several challenges regarding waste management, such as the 

lack of proper awareness among the residents, proper hygienic 

methods to collect waste from households, adequate disposing 

facilities, proper legislation, technical skills to utilize the waste 

for other activities, such as energy generation, making biofuel, 

etc. [27, 28]. Hence, considering the severe environmental 

impact due to poor waste management, the country requires 

urgent actions to enhance the recycling rate of MSW justifying 

the significance of this study’s location from the practical 

viewpoint. 

 

 
2. THEORETICAL FRAMEWORK  

 
2.1 Extended theory of planned behavior incorporating 

habit in recycling context 

 
TPB has been found very useful in explaining eco-friendly 

behavior [29-31]. However, despite the noteworthy 

contribution and wide level of acceptance, TPB has been 

criticized in habitual behavior, like recycling that does not 

require much systematic controlled thinking [32]. 

Additionally, the TPB model does not consider non-cognitive 

behavioral determinants such as habits, moral norms, and 

emotions [8, 13].  

Ajzen [33] suggested that TPB is open for inclusion of new 

predictors if it can be shown that significant amount of 

variation of intention and behavior can be explained by 

additional variables. Therefore, it is highly suggested to 

incorporate additional constructs in addition to the constructs 

addressed under TPB [31, 34]. Several research reported better 

explanation of behavior by extending TPB with other factors 

[5, 18, 31].  

Wang et al. [16] considered noncognitive factor as 

individuals’ patterns of thought and feelings toward human 

behavior. Habit, a noncognitive factor, could be viewed as a 

specific behavior or response, that occurs repeatedly without 

self-instruction, on specific circumstances depending on past 

experience [10]. Fang et al. [18] addressed that if a behavior is 

habitual and routine in nature, it may not be influenced by 

other cognitive factors, such as personal attitude, social norms, 

perceived behavior control etc. It becomes insignificant as the 

action is performed intuitively or voluntarily without much 

intension to fulfill specific goal.  

Several research extended TPB by using habit as an 

additional construct in recycling context. A summary of the 

literature that addressed recycling habits with the TPB model 

in recycling context is given (Table 1). Based on this Table, 

most of the research addressing the role of habit in recycling 

context is conducted in developed countries, urging for further 

studies in developing countries context [14, 19, 20]. 

Additionally, most of the research considered the inter-relation 

of habit with either intention or actual behavior. Few research 

addressed the impact of habit with both intention and actual 

behavior [14, 35], and moderating role of habit in the 

intention-behavior relationship [35]. However, the findings 

are not consistent. Furthermore, Sabbir et al. [14] considered 

impact of habit with other cognitive factors (i.e., attitude), 

indicating lack of exploration of the interaction of habit with 

other cognitive variables. Therefore, further research is 

required to explore the role of habit in a developing country’s 

context with deeper insight of its inter-relations with other 

cognitive factors.  
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Table 1. Overview of literature incorporating habit within TPB in recycling context 

 

Reference Context 
Location of 

Study 

Inter-Relation of Habit 

with Other Variables 
Findings 

[35] 
Household 

waste 

Developed 

(China) 

Intention, Actual 

behavior 

Habit directly impacts on the recycling intention and 

behavior of house waste. In addition, habit moderates the 

relation between recycling intention to recycling behavior 

[20] E-waste 
Developing 

(India) 
Actual behavior Habit directly impacts on the recycling behavior of e-waste 

[14] E-waste 
Developing 

(Bangladesh) 

Attitude, Intention, 

Actual behavior 

Habit directly impacts on intention. However, impact of 

habit on recycling behavior is not significant. Additionally, 

habit impacts forming attitude towards recycling. 

[21] Clothes Developed (Italy) Intention 
Eco-friendly habit directly impacts on the intention for 

purchasing green clothes 

[36] 
Household 

waste 

Developed (New 

York) 
Actual behavior 

Habit directly impacts on household waste recycling 

behavior 

[18] 
Household 

waste 

Developed 

(China) 
Actual behavior 

Habit directly impacts on the household waste sorting 

behavior in Taipei city 

[4] E-waste Developed (UAE) Intention Habit directly impacts on the intention of recycling 

[37] Soft plastic 
Developed 

(Australia) 
Intention Habit impacts on the intention of recycling 

[19] 
Household 

waste 

Developing 

(South Africa) 
Actual behavior Habit directly impacts on the recycling behavior 

[22] 
Household 

waste 

Developed 

(China) 
Intention 

Habit directly impacts on the intention and recycling 

behavior 

[38] 
Household 

waste 

Developed 

(Norway) 
Actual behavior 

Habit of recycling household waste at home impact on the 

recycling behavior in university 

[13] Food waste Developed (UK) Actual behavior Habit directly impacts food waste behavior 

[39] 
Household 

waste 

Developed 

(Lithunia) 
Intention Habit directly impacts on the intention to recycling 

[40] 
Household 

waste 

Developed 

(Scotland and UK) 
Intention Habit directly impacts on the intention to recycling 

[41] 
Household 

waste 

Developed 

(Scotland) 
Intention Habit directly impacts on the intention to recycling 

 

2.2 Developing hypotheses 

 

2.2.1 Attitude towards recycling  

In the TPB framework, attitude is one of the determinants 

of whether a person will perform certain action or not [33]. 

Attitude refers to individual ś positive or negative perception 

towards accomplishing a certain behavior that is being 

developed by individual ś knowledge, emotion, value, and 

feelings [3]. Lou et al. [11] addressed that despite the 

knowledge of impact of recycling on environment and health, 

residents having negative attitude towards household waste 

sorting activities will feel disgusted with the activities for 

various reasons, which will enhance their unwillingness 

towards recycling behavior. 

On the contrary, individuals with positive attitude towards 

pro-environmental behavior will most likely drive themselves 

to recycling [42]. Khalili et al. [43] underscored that 

individual ś engagement towards recycling is determined by 

their mentality. Thereby, attitude can actively affect the 

intention towards recycling behavior. Several studies suggest 

that the recycling intention is strongly predicted by resident ś 

attitude towards recycling [20, 38, 39]. However, this 

relationship between attitude and intention was found to be 

inconsistent in several studies that suggest further testing in 

different contexts [5, 22]. In numerous studies, attitude is 

highly criticized for its limited predictive abilities because of 

the gap between attitude and behavior [5]. Zhang et al. [31] 

suggested that attitudes can only provide stimuli for selective 

behaviors not applicable in every situation. Therefore, despite 

positive attitudes, individuals can be prevented from 

performing a behavior due to unfavorable situations, 

demographic factors, or moral obligations [44, 45]. Hence, this 

study proposes following hypothesis (H1): 

H1: Resident ś positive attitude towards recycling can 

significantly influence their recycling intention. 

 

2.2.2 Subjective norm towards recycling 

Subjective norm could be viewed as individual ś 

assessment on other people’s (i.e., family members, relatives, 

friends, neighbors, colleagues, etc.) expectation and support to 

perform certain action [11]. According to TPB, a person ś 

intention to perform certain behavior is impacted by the 

acceptance of their social peers that is guided by socio-cultural 

norms, religious guidelines, social pressure, and group beliefs 

[33].  

Earlier study shows that customers’ willingness to spend 

extra time for recycling is influenced by social norm [46]. 

Study of Yuan et al. [47] conducted on the residence of a city 

in China justified that residents’ waste sorting intention is 

impacted by subjective norm. However, subjective norms 

were found to be very weak predictors of pro-environment 

behavior, such as e-waste recycling behavior, and it suggested 

to test further in different contexts [5]. Some of the recent 

studies found that subjective norms insignificantly impact on 

intention [4, 39, 48]. Hence, a second hypothesis (H2) is 

proposed in this study: 

H2: Subjective norm has a significant positive influence on 

the individual ś intention on household waste recycling. 

 

2.2.3 Perceived behavioral control towards recycling 

Perceived behavioral control refers to the individual ś belief 

regarding the degree of ease or the degree of hardship to 

perform a certain action [11], which is controlled by several 

entities such as facility, knowledge, personal time, physical 
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energy, convenience of the process, etc. Lou et al. [3] 

addressed that availability of proper knowledge, time and 

individual energy or enthusiasm will boost a person ś intention 

and actual behavior. Several studies showed that availability 

of waste recycling facility nearby, proper instruction to sort 

waste, availability of separate bins to dump designated types 

of waste directly and indirectly impact with significance the 

residents’ recycling intention and behavior [3, 14, 47]. 

Thereby, despite having positive attitude and subjective norm, 

the lack of availability of recycling facilities could discourage 

a person from recycling household wastes.  

On the contrary, studies conducted in a developing country 

like Malaysia suggested perceived behavioral control (PBC) 

as a weak predictor of intention and behavior primarily due to 

the lack of knowledge, information, and available resources 

[5]. Similarly, several studies showed similar results related to 

the significant impact of perceived behavioral control on 

intention [4, 22, 39]. Due to the contradiction in the findings 

from earlier study this study will test the following hypotheses 

(H3a, H3b): 

H3a: Perceived behavioral control towards recycling 

significantly influences recycling intention.  

H3b: Perceived behavioral control towards recycling 

significantly influences actual recycling behavior. 

 

2.2.4 Intention to recycling behavior 

Intention refers to the individual ś decision that forms 

before the actual behavior takes place, or tendency to take 

certain action related to actual behavior [33]. For instance, the 

study of Wang et al. [12] reported that consumers’ energy 

saving behavior is positively impacted by their intention to 

take actions related to energy savings. Similarly, consumers  ́

e-waste recycling intention has a substantial and favorable 

impact on recycling behavior of e-waste [20]. However, it is 

also well documented in pro-environmental consumer 

behavior literature that intention may not always be converted 

into actual behavior, and this intention-behavior gap is very 

much evident [5]. Study conducted by Zhang et al. [31] 

suggested that despite residents having positive intention to 

participate in waste sorting/recycling, many of them fail to sort 

their waste in reality; hence, this condition seeks further 

studies. Therefore, the following hypothesis (H4) is proposed:  

H4: Positive recycling intention significantly influences 

actual recycling behavior. 

 

2.2.5 Recycling habit 

Individuals’ recycling behavior has been reported to be 

influenced by their relevant past behavior [18]. Recent study 

on household waste recycling behavior underscored that the 

recycling behavior may not be related to intention or facilities 

provided by local government, but rather correlated to habit 

[49]. Also, the latest empirical research showed that eco-

friendly habits significantly impact the intention to purchase 

green clothes [21], and to perform e-waste recycling [4]. 

Recent study conducted by Sabbir et al. [14] in Bangladesh on 

e-waste recycling context identified significant direct impact 

of habit on intention and indirect impact on actual recycling 

behavior mediated via intention. However, it also shows 

insignificant impact on actual recycling behavior of e-waste. 

Due to inconsistency in existing findings, this study proposes 

further exploration of the following hypotheses (H5a, H5b, 

H5c): 

H5a: Recycling habit directly influences the actual 

recycling behavior. 

H5b: Recycling habits directly influence recycling intention. 

H5c: Recycling habit is mediated by consumers  ́recycling 

intention to actual recycling behavior. 

 

Lakhan ś [50] study on Ontario ś household recycling 

behavior addressed that habit could be a barrier of household 

waste recycling. Mullan and Novoradovskaya [16] and 

Gardner et al. [51] compiled the earlier research on impact of 

habit on intention to behavior relationship and concluded that 

habit moderates the intention to actual behavior relation. The 

study of Dorina et al. [37] conducted on soft-plastic recycling 

context in Australia empirically showed that with strong habit, 

actual recycling behavior is not impacted by level of intention, 

whereas when habit remains weak, the actual recycling 

behavior increases with intention. Hence, in this research the 

following hypothesis (H6) will be tested: 

H6: Recycling habit significantly moderates the relation of 

recycling intention and actual recycling behavior.  

 

Regarding the inter-relation of habit with cognitive factors, 

Sabbir and Taufique [52] addressed that individual’s habit 

impacts personal feeling. When a person is habituated to 

perform a particular activity, s/he receives positive feeling 

performing same activity. For instance, Kashif et al. [53] 

addressed that managers’ attitude towards taking an ethical 

decision is influenced by their habitual ethical actions in daily 

life. Recent research by Sabbir et al. [14] identified significant 

impact of pro-environmental habit on individual’s attitude that 

ultimately impacts recycling intention. Thereby, it could be 

argued that habit impacts individual ś attitude directly, and 

indirectly as well as it impacts individual’s intention mediated 

through attitude. Thereby, the current study will test the 

following hypotheses (H7a, H7b): 

H7a: Recycling habit significantly impacts the individual ś 

attitude. 

H7b: Recycling habits significantly impact the intention 

mediated through attitude.  

 

Regarding the impact of cognitive factors on habit, 

formation of habit requires certain factors that will facilitate 

repeating that particular action. The experiment of Holland et 

al. [54] identified that recycling habits formed among office 

employees within 2 months after introducing recycling bins 

placed nearby their desks make the recycling process easier. 

Ittiravivongs [55] suggested to form waste sorting habit 

initially by providing proper facilities with instructions require 

to be provided. The experiment of Comber and Thieme [56] 

on integrating smart technology in bins facilitated self-

reflection and re-evaluation to users, leading them to form 

recycling habit.  

Thereby, it could be argued that addressing proper measure 

on PBC such as, introducing recycling facility nearby, making 

the recycling system convenient, providing additional signal, 

or reminding during the time of action impacts on recycling 

habit formation. Hence, the following hypotheses (H8a, H8b) 

are proposed:  

H8a: Perceived behavioral control significantly impacts 

recycling habits. 

H8b: Recycling habits significantly mediate the impact of 

perceived behavioral control on actual recycling behavior 

(Figure 1). 
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Figure 1. The research model with corresponding hypotheses 

 

 

3. METHODOLOGY 

 

Data were collected by conducting a face-to-face survey 

from randomly selected consumers. First, a pilot study was 

conducted with 30 consumers to check the ambiguity and 

redundancy and improve the clarity of the questionnaire. 

Based on their feedback, after a few adjustments, the main 

study was conducted. After two months of data collection, a 

total of 1131 responses were received. After initial screening, 

1119 responses were deemed to be useable. To identify the 

respondents' environmental concern mindset, a questionnaire 

containing ten screening questions, were used as suggested by 

Moons and de Pelsmacker [57] (Table 2). To be justified as an 

eco-friendly consumer, at least 50% of the eco-friendly 

behavior should be reasoned with environmental concerns. 

 

Table 2. Screening questions 

 
Eco-Friendly Behavior  

1. I mostly prefer to install energy saving lights at home 

2. I mostly prefer packaging made from environment friendly 

ingredients (e.g., jute, paper)  

3. I always use waste bin to assist in recycling  

4. My household appliances have eco-friendly features 

5. I turn off lights, fans, AC, burner (can be either of these) if they 

are not in use 

6. I try not to waste water in my daily activities (e.g., shower, 

washing, cleaning etc.) 

7. I regularly talk to others about more environment friendly 

lifestyle 

8. Whenever possible, I prefer to commute through bicycle 

9. I prefer to buy organic foods 

10. I regularly do the plantation 
(*Scale: (1- No, 2- yes, because I have to, 3- yes, because it saves me 

money, 4- yes, because it is better for the environment, 5- yes, because 

everybody does it)) 
 

After this screening, 467 responses were selected that met 

the eco-friendly criteria. Minimum sample size was calculated 

by using G*Power version 3.1 software [58]. In the software, 

considering the effect size as 0.15, significance criterion as 

0.05, and power of 0.95, minimum sample size was found 178. 

Hence, the final sample of 467 respondents satisfies the 

minimum requirement. In addition, considering the 10 times 

of total number of items [59], minimum sample size appears 

240, that justifies the final sample size of 467. 

Among the finally selected respondents, 54% were male 

and 46% were female. The age group of the respondents was 

evenly distributed (around 36% was less than 25 years, 22% 

was between 26 to 35 years, 14% was between 36 to 45 years, 

14% between 46 to 55 years and the rest 14% belonged to more 

than 55 years age group). To ensure the content validity, all 

the measurement items were adopted from past studies. 

Appendix Table 3 presents the list of measurement items with 

their sources. A 7-point Likert scale is used to measure all 

items. According to Preston and Colman [60], the reliability of 

the test result remains higher and almost similar from a scale 

of 7 to 11, and convergent validity remains higher from a scale 

of 6 to more. The analysis was conducted using a two-step 

approach: measurement model and structural model, as 

suggested by Anderson and Gerbing [58]. Firstly, the 

measurement model was assessed to identify the adequacy 

(i.e., reliability and validity) of the theoretical framework. 

Then, the Structural Equation Modelling (SEM) was used for 

hypothesis testing. SPSS and Smart-PLS software were used 

to conduct analysis. 

 

Table 3. Constructs and items 

 
Constructs Code Indicators Sources 

Attitude 

(ATT) 

ATT1 Recycling is a good practice 
[7, 13, 

50] 

ATT2 Recycling is useful  

ATT3 Recycling is rewarding  

ATT4 
Recycling is my 

responsibility 
 

ATT5 
I find the idea of recycling 

pleasing/satisfactory 
 

ATT6 
I am not interested in the idea 

of recycling 
 

ATT7 
My feelings toward recycling 

are favorable 
 

Subjective 

norms 

(SN) 

SN1 

Most people who are 

important to me think that I 

should recycle 

[51] 

SN2 

Most people who are 

important to me want me to 

engage in household 

recycling 

 

SN3 Most of my family members  
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and friends think that 

household recycling is a good 

thing to do 

SN4 
It is expected of me to 

recycle at my workplace 
 

Perceived 

behavioral 

control 

(PBC) 

PBC1 Recycling is easy 
[6, 13, 

52] 

PBC2 Recycling is inconvenient  

PBC3 
I know where to take my 

waste for recycling 
 

PBC4 

There are plenty of 

opportunities for me to 

engage in recycling in my 

surroundings 

 

PBC5 Recycling in costly  

Intention 

(INT) 

INT1 
I intend to recycle at home 

over the next 2 weeks 
[35, 52] 

INT2 
Over the next 2 weeks, I will 

try to recycle at home 
 

INT3 
I plan to recycle outside over 

the next 2 weeks 
 

Habit (HB) 

HB1 

In the past 2 weeks, how 

frequently did you recycle in 

your everyday life? 

[35, 52] 

HB2 

In the past 2 weeks, how 

consistently (every day) did 

you recycle? 

 

HB3 

In the past 2 weeks, how 

effortlessly (without thinking 

much) did you recycle in 

your daily life? 

 

Actual 

recycling 

behavior 

(ARB) 

ARB1 

In the past 2 weeks, how 

frequently did you recycle at 

home? 

[13, 41] 

ARB2 

In the past 2 weeks, how 

frequently did you recycle 

outside of your home (office, 

restaurant, street, university 

etc.)? 

 

 

 

4. RESULT AND ANALYSIS  

 

4.1 Measurement model 

 

At first, Confirmatory Factor Analysis (CFA) was 

conducted on the theoretical framework to identify the 

reliability and validity of the constructs before proceeding 

with the analysis of the theoretical structural model as 

suggested by Hair et al. [59]. After checking the factor loading 

of each item, ATT3, ATT6, ATT7, PBC2 and PBC5 were 

eliminated due to low factor loading (<0.6) [61]. Finally, the 

factor loading of items appeared ranging from 0.654 to 0.938 

(see Table 4). 

Cronbach´s Alpha (α) and Composite Reliability (C.R.) 

were respectively used to measure the reliability, internal 

consistency and construct reliability among the items 

measured. The Cronbach´s alpha (α) values were between 0.61 

to 0.89, which exceeded the threshold value of 0.6, and the 

composite reliability (CR) score ranged from 0.79 to 0.94 

exceeding the suggested threshold value. 

The validity of the constructs was checked by measuring 

convergent validity and discriminant validity. Convergent 

validity was measured using factor loading and average 

variance extracted (AVE). The AVE values were higher than 

0.5 as recommended [59]. The discriminant validity was 

checked using Fornell-Larcker criteria [62] shown in Table 5, 

where the square root of AVE value is higher than inter-

construct correlations. 

 

Table 4. Reliability and validity indices 

 
Constructs & 

Items 

Factor 

Loading 

Cronbach ś 

(α) 
C.R. AVE 

Attitude (ATT) 0.70 0.813 0.520 

ATT1 0.654    

ATT2 0.687    

ATT4 0.809    

ATT5 0.727    

Subjective Norm (SN) 0.746 0.84 0.569 

SN1 0.779    

SN2 0.815    

SN3 0.709    

SN4 0.709    

Perceived behavioral control 

(PBC) 
0.612 0.79 0.563 

PBC1 0.669    

PBC3 0.820    

PBC4 0.735    

Habit (HB) 0.895 0.935 0.828 

HB1 0.914    

HB2 0.938    

HB3 0.837    

Intention (INT) 0.781 0.869 0.689 

INT1 0.864    

INT2 0.809    

INT3 0.816    

Actual recycling behavior 

(ARB) 
0.819 0.917 0.846 

ARB1 0.924    

ARB2 0.916    

 

Table 5. Fornell-Larcker criterion for discriminant validity 

 
Constructs ARB ATT HB INT PBC SN 

ARB 0.920      

ATT 0.263 0.721     

HB 0.609 0.324 0.910    

INT 0.233 0.157 0.262 0.830   

PBC 0.330 0.280 0.396 0.168 0.750  

SN 0.284 0.304 0.412 0.200 0.440 0.754 

 

4.2 Structural model: Hypothesis testing 

 

As the measurement fit indices provide adequate support for 

the reliability and validity of the proposed theoretical model, 

hypothesis testing was conducted. The R2 value of Intention 

(INT) and actual recycling behavior (ARB) were found to be 

0.08 and 0.381 respectively, and Q2 values were 0.03 and 0.09 

for INT and ARB respectively suggesting acceptable level of 

predictive relevance of the constructs. After that, the model fit 

shows adequate predictive accuracy having NFI= 0.702 and 

SRMR = 0.095. 

Summary of the hypothesis testing is presented on Table 6. 

Based on Table 6, the impact of attitude (ATT) (p=0.324), 

subjective norm (SN) (p=0.122), perceived behavioral control 

(PBC) (p=0.496) were not found significant on intention (INT) 

(H1, H2, H3a). However, the impact of habit (HB) to form 

intention (INT) (p=0.001) was significant (H5b). The result 

shows that perceived behavioral control (PBC), habit (HB), 

and intention (INT) have a significant impact on actual 

recycling behavior (ARB) (having p value 0.012, less than 

0.001, 0.043 respectively, H3b, H4, H5a). The moderating 

impact of habit (HB) on the relationship to intention (INT) to 

actual recycling behavior (ARB) was not significant (H6, 

P=0.421).  
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Regarding the indirect impact, result did not support the 

hypotheses on indirect impact of habit (HB) towards recycling 

behavior (ARB) mediated via intention (INT), and indirect 

impact of habit (HB) towards intention (INT) meditated 

through attitude (ATT) was not supported (H5c, H7b having 

P=0.099 and 0.353 respectively). Other hypotheses, H7a, H8a 

and H8b found strongly significant having P value less than 

0.001.  

 

Table 6. Overview of hypothesis testing  

 

Hypothesis 
β-

Value 

t- 

Statistics 

p-

Value 

Hypothesis 

Supported 

H1: ATT > 

INT 
0.06 0.987 0.32 Not supported 

H2: SN > INT 0.09 1.546 0.12 Not supported 

H3a: PBC > 

INT 
0.04 0.681 0.50 Not supported 

H3b:PBC > 

ARB 
0.10 2.401 0.01 Supported 

H4: INT > 

ARB 
0.08 2.027 0.04 Supported 

H5a: HB > 

ARB 
0.56 12.695 *** Supported 

H5b: HB > 

INT 
0.19 3.468 0.00 Supported 

H5c: HB > 

INT > ARB 
0.02 1.653 0.10 Not supported 

H6: HB 

moderate 

INT > ARB 

0.03 0.805 0.42 Not supported 

H7a: HB > 

ATT 
0.32 7.361 *** Supported 

H7b: HB > 

ATT > INT 
0.02 0.952 0.35 Not supported 

H8a: PBC > 

HB 
0.40 9.368 *** Supported 

H8b: PBC > 

HB > ARB 
0.22 7.194 *** Supported 

 

 

5. DISCUSSION 

 

The result shows that ATT, SN, and PBC do not 

significantly impact recycling intention (INT), contradicting 

with the TPB (H1, H2, and H3). However, several studies 

reported similar findings in the recycling context as of the 

insignificant impact of ATT to INT [24], SN to INT [4, 39, 

48], and PBC to INT [4, 39, 22]. The study of Mohamad et al. 

[5] for e-waste recycling in Malaysian households depicted 

similar results showing an insignificant impact of ATT, SN, 

and PBC in INT formation of recycling behavior. However, 

this result contradicts the findings of other studies [14, 63] 

conducted in the Bangladeshi context, where the impact of 

ATT, SN, and PBC to INT was found significant in household 

waste and e-waste recycling context. In Bangladesh, there is a 

lack of environmental awareness, and perceived negative 

consequences are comparatively poor. It is very common to 

throw plastic bottles, papers, and garbage in the outer premises 

[28]. There is no social pressure to perform eco-friendly 

behavior and conduct recycling. In addition, the facilities and 

bins are inadequate. The waste sorting and collection system 

from households is very poor [27]. Hence, the impact of ATT, 

SN and PBC towards recycling INT was found to be not 

significant.  

Regarding the role of habit in recycling behavior, one of the 

research gaps addressed in this paper is the lack of consistency 

of findings in the literature. This empirical study showed that 

HB directly impacts INT and ARB, supporting the earlier 

researches [4, 18, 20, 21]. However, the latest study by Sabbir 

et al. [14] conducted in Bangladesh for e-waste recycling 

context addressed that habit does not significantly impact an 

individual ś ARB, but rather indirectly impacts ARB mediated 

via INT. This study shows the opposite result (i.e., the direct 

impact of HB to ARB is significant, whereas the indirect 

impact of HB to ARB mediated via INT is not significant). In 

Bangladesh, receiving monetary reward is one of the main 

motivator to engage in recycling of household waste (i.e., 

selling plastic, e-waste, and papers to proper channels from 

households) [63]. The study of Sabbir et al. [14] found that 

economic benefit is one of the drivers that leads to e-waste 

recycling intention in the Bangladeshi context. Because of the 

monetary reward and/or learning similar practices from 

parents, individuals become habituated to perform similar 

actions. Hence, the actual recycling behavior is driven by the 

personal habit of getting monetary reward by conducting 

recycling. The habit of getting monetary reward also 

influences their intention to perform recycling. Therefore, the 

empirical study shows the significant impact of HB on both 

INT and ARB.  

Whereas most of the literature viewed habit directly or 

indirectly impacting ARB, Gardner et al. [16] viewed habit as 

a moderator of the relationship between INT to ARB. The 

empirical result shows insignificant moderating impact of 

habit on the relation of INT to ARB, contradicting the earlier 

researches [12, 16]. Hence, further empirical study is required 

to understand the moderating role of habit towards impact of 

INT to ARB.  

One of the research gaps addressed in this paper is lack of 

understanding of how habit, interacts with other cognitive 

factors impacting recycling behavior. It was found that 

recycling HB significantly impacts forming positive ATT 

towards recycling (H7a), supporting the earlier research of 

Sabbir et al. [14] in Bangladeshi context. However, the 

indirect impact of HB towards INT mediated via ATT was 

found not significant (H7b). It is because the impact of ATT 

towards INT was found not significant in this study. This study 

also hypothesized that PBC positively impacts ARB and habit 

formation, which was found significant (H3b, H7c). 

Additionally, the impact of PBC on ARB mediated via Hb was 

also found significant (H7d). In Bangladesh, household waste 

is being collected from households directly. In addition, e-

waste, paper, plastic, glass bottles could be sold directly from 

home to the collectors. Having such convenience allowed 

residents to perform recycling easily and assisted to form 

recycling habit within them.  

To summarize the above discussion, this research shows 

that among various cognitive and noncognitive factors, the 

impact of habit and PBC are more dominant to perform 

recycling compared to attitude and social norms. This 

phenomenon could be linked to the attitude-behavior gap. 

Mason et al. [21] suggested that despite having strong positive 

attitude individuals can be prevented to perform certain 

behavior due to various factors such as demographic factors, 

unavoidable situations, or moral obligations. Gardner et al. 

[16] addressed that despite having positive intentions, 

individuals may not perform the action because of less will 

power to change their current habits. Attitude towards 

recycling is impacted by a person’s eco-awareness and 

environmental knowledge [3, 11]. Hence, apart from 

developing eco-awareness and environmental knowledge, 
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proper measures need to be taken to develop recycling habits 

and develop supportive, user-friendly recycling infrastructure 

that would ultimately lead to proper management of the 

household waste recycling system. 

 

 

6. CONCLUSION 

 

This study aimed at exploring the impact of cognitive and 

noncognitive factors on individual ś recycling behavior from 

a developing country ś context. It was found that habit and 

perceived behavioral control have significant impact on 

individual ś action to perform recycling of their daily life 

waste. In addition, other cognitive factors such as attitude and 

subjective norms were found to have insignificant impact on 

recycling intention that leads to actual recycling behavior. In 

this study, all the respondents were practicing eco-friendly 

behavior in their daily life that signifies their eco-awareness. 

Despite this fact, their recycling behavior was found to be 

more impacted by their habit. The result also suggests that 

perceived behavioral control plays an important role in 

forming the recycling habit. Essentially, when individuals 

behave as part of their habit, this requires less cognitive effort 

to motivate individuals to perform recycling behavior. 

 

6.1 Theoretical implication 

 

The interactions of cognitive and non-cognitive factors to 

influence recycling behavior in developing countries’ context 

are yet to be understood better. This research provides further 

empirical evidence from a developing country context on how 

cognitive and non-cognitive factors interplay together to form 

a recycling behavior. The study findings assert the importance 

of habit (e.g., noncognitive factor) in better understanding pro-

environmental behavior, such as household waste recycling 

where individuals tend to adopt behavior that requires less 

cognitive effort. Additionally, habit formation is overlooked 

in existing models. This study identifies the significant impact 

of PBC to form individual’s habit of pro-environmental 

behavior, indicating the importance of cognitive factors in 

habit formation, which is another novelty.  

 

6.2 Practical implication 

 

This empirical study identifies individual’s habit and PBC 

have a profound impact on recycling behavior, rather than 

attitude and subjective norms. Hence, this research suggests 

that in developing countries like Bangladesh, where 

environmental knowledge, awareness, and social support are 

very less than the requirement [27, 28], Government 

stakeholders and private sector organizations should focus on 

taking proper measures to form the recycling habit among 

individuals. Building on this finding, waste recycling policies 

and programs in Bangladesh should first create cues that 

trigger waste recycling habit. Some action plans could be 

prepared to construct more facilities, improve waste sorting 

and collection systems from households, provide monetary 

and non-monetary schemes, and marketing campaigns to 

promote recycling activities. Academic institutions can 

nurture the recycling practice in students’ daily routine and 

integrate with study curriculum. Providing these facilities 

would induce individuals to recycle properly. Once 

individuals can recycle conveniently with all facilities in place, 

this would lead individuals to be habituated and form 

sustainable recycling behavior.  

 

6.3 Limitations and future research direction 

 

This research is delimited by the self-reported behavior of 

the respondents during the data collection process which can 

potentially mismatch with their actual behavior. Such 

tendency might cause discrepancy on the findings of this 

research with earlier research. The study did not rule out the 

effects of demographic and cultural variations due to the 

sample size and research constraint since the sample were 

chosen from the Dhaka city only which represent certain 

profile. This also reveals opportunity for the future researchers 

to consider wide variety sample and examine its impacts. For 

further research direction, this research only considered habit 

as a noncognitive factor. Hence, other noncognitive factors, 

such as moral norms, emotion, and situational constraints, 

could be integrated with the TPB model to explore further 

interrelation between cognitive and noncognitive factors on 

recycling behavior. In addition, this study contradicts the 

earlier research on the indirect impact of habit on actual 

recycling behavior and the moderating impact of habit on the 

relation between intention and behavior. Therefore, further 

research is required to generalize and validate our 

understanding of the role of habit on actual behavior, 

especially in the recycling context. Finally, this research only 

addressed the impact of PBC on habit formation. Inclusion of 

factors impacting habit formation could be another scope of 

future research.  
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