
 

Abstract— Cities worldwide are facing accelerated rates of 

municipal waste generation which has become a matter of global 

environmental management concern. The City of Johannesburg (CoJ) 

faces numerous barriers in the sustainable management of waste and 

has 4.54 years airspace left in landfills. To divert waste from landfill 

the CoJ started a recycling program that requires households to 

separate waste at source. This study firstly investigated the influence of 

gender, employment status and education level on recycling 

participation. A total of 1 019 respondents participated in this part of 

the study and completed a self-administered questionnaire. For each of 

the independent variables an analysis was conducted using cross 

tabulation and chi-square test for independence. The results showed 

that employment status (χ2(1) = 14.851, p = .0, phi = .121) and 

education level (χ2(1) = 15.666, p = .0, phi = -.124) had a significant 

influence on recycling participation. The second part of this study 

determined the attitude and perceived control of 403 individuals in 

separating waste at source. Respondents showed an overwhelming 

positive attitude towards recycling with 74.1% strongly agreeing that 

recycling is good and 72.0% that recycling is useful. Although 

respondents indicated positive perceived behavioral control, only 

23.9% strongly agreed that recycling is easy and 27.3% knew what 

items to recycle. 

 
Keywords—Attitude, perceived control, recycling behavior, 

situational variables, waste separation at source.  

I. INTRODUCTION 

Waste generation is a global problem with approximately 

2.01 billion tonnes of waste generated globally and only 33% of 

it disposed of or treated in an environmentally sustainable 

manner [1]. Integrated sustainable waste management (ISWM) 

in developing countries is a difficult task as municipalities are 

faced with issues of urbanization, industrialization, constantly 

changing lifestyles, and rapid population growth – factors that 

[2] identified as constraints to proper waste management. 

Reference [3] identified environmental, financial, technical, 

socio-cultural, legal as well as institutional factors as aspects 

that affect sustainable waste management.  

The city of Johannesburg (CoJ) faces the same waste 

management challenges as other urban areas. The population 

growth in the CoJ attributed to the increase in waste generation 

as well as the decrease in the availability of land for landfill sites 

[4]. It is estimated that there is 4.54 years airspace left in 
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landfills in the CoJ [5].  These constrains have therefore led the 

city to consider other waste management options that focus 

mainly on diverting waste from landfill sites [6]. The city 

implemented the separation at source (S@S) recycling program 

that encourages residents to separate household waste for 

recycling [7]. 

Separating waste at source for recycling is an important 

component of ISWM and to reduce the amount of waste to 

landfill. Socio-demographic factors and psychological variables 

of individuals can assist in understanding and predicting 

recycling behaviour. This study therefore investigated the 

influence of gender, employment status and education level on 

recycling participation in Johannesburg. It further determines 

the attitude and perceived control of individuals in separating 

waste at source.   

II. LITERATURE REVIEW 

Waste generation in South Africa has increased drastically 

and approximately 54.2 million tons (Mt) of waste was 

generated in 2017 [8]. The CoJ is in Gauteng – the smallest 

province in South Africa.  According to [9], it is estimated that 

Gauteng contributes approximately 45% of the total municipal 

solid waste generated in the country. Landfilling is still the most 

considered option of waste management even when cities such 

as CoJ are running out of airspace in landfill sites. The National 

Waste Management Strategy (NWMS) was approved in 2011 

and promotes waste minimization, reuse, recycling and 

recovery of waste in South Africa [10].  

The CoJ committed to achieving the goals of the NWMS and 

has developed waste management strategies that are in line with 

the NWMS [11]. One of the goals of the CoJ is a 20% reduction 

of waste disposed to landfills by 2020.  However, the majority 

of the 1 101 088 tons of waste collected in the city is still 

disposed of in landfill sites [5]. The S@S program diverted 83 

104 tons waste in the 2018/19 financial year, which is a decrease 

when compared to the 94 344 tons that was diverted for the 

2017/18 financial year [5]. The target of the S@S program by 

the CoJ was to achieve a diversion of 122 550 tons, but due to 

the lack of participation in waste separation from households the 

target was not reached [5]. The latest figure available for 

recycling participation in the S@S program is very low at an 

average of 19.9% [11].  

Reference [12] states that recycling programs often focus 

only on the technical aspects and argues that the needs of 

households should play a key role in designing such programs.  

They state that technical systems may not be relevant for 

different cultures and contexts. It is therefore necessary to 
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investigate drivers of waste separation at source as household 

involvement in recycling is necessary for the success of a 

recycling program.  Knowing which personal attributes are 

associated with waste separation behavior can assist in 

designing programs that would increase participation in 

recycling [13]. There are different drivers that influence 

recycling participation and [14], [15] grouped the different 

variables into three broad groups – environmental values, 

situational variables and psychological factors. Two of these 

groups of variables were investigated in this study, namely 

situational variables and psychological factors.   

A. Situational variables 

Situational factors are variables that represent a person’s 

situation and it give shape to their environmental action. These 

includes a variety of variables such as access to recycling 

programs and facilities (contextual factors), or 

socio-demographic factors such as age, gender, income, etc. 

Studies on recycling behavior agree that socio-demographic 

factors play a major role in recycling behaviour, but there is 

uncertainty on how socio-demographic variables influence 

recycling [12], [16], [17]. It therefore necessitates that the 

influence of socio-demographic variables is determined as it is a 

significant predictor of recycling behavior [18]. This study 

investigated gender, education level and employment status as 

situational variables that influence recycling participation.  

Generally, women are more concerned about the 

environment and often participate more than men in 

pro-environmental behaviour.  However, specific findings on 

the role of gender in recycling participation show mixed results. 

Reference [19] found that while women demonstrated a greater 

concern for the environment, there was very little difference in 

the recycling participation of women and men.  On the other 

hand, [20] found that being female increases the likelihood to 

recycle and that gender is one of the key significant and 

important coefficients. 

Previous studies on the influence of education level on waste 

separation at household level came to different conclusions. 

References [21] and [22] identified education level to be the 

socio-demographic variable that had the largest influence on 

recycling participation.  Contrastingly, [23] and [24] found that 

education was not an important determinant for separating 

waste for recycling. Reference [25] found that full-time 

employed people are likely to spend less time on recycling 

activities and [26] state that recyclers are more likely to come 

from retired households.   

B. Psychological factors 

One category of research often took place in the social 

research field and investigated psychological aspects of 

recycling behavior. Psychological factors that were identified 

by researchers such as [20], [27], [28], [29] include attitude, 

social norm, perceived control, concern for the community, 

subjective norm and consequences of recycling.  Reference [19] 

showed that an individual’s attitude is a major determinant of 

recycling behaviour. They further state that attitude is 

influenced by knowledge of recycling facilities, having time to 

separate waste and space to store recyclables.  Similar results 

were obtained by [27] that found that attitude towards recycling 

impacts an individual’s participation in a curbside recycling 

scheme. 

Perceived control is defined by [19] as an individual’s 

perception of their ability to perform waste separation at source. 

Their finding showed that perceived control strongly correlates 

with recycling participation.  The greater perceived control is, 

the stronger should be a person’s willingness to separate waste 

for recycling.  Reference [30] concluded that perceived 

behavior control was the strongest predictor of the intention to 

recycle. 

III. STUDY AREA AND METHODOLOGY 

A. Study area 

The CoJ is the largest metropolitan municipality with the 

largest population in South Africa and covers an area of 1 645 

km
2 

with a population density of 3 009 persons/km
2
 [31]. 

Johannesburg has approximately 5.5 million residents in 1.85 

million households [32]. The population growth rate in the CoJ 

is 2.91% per annum, which is nearly double the population 

growth rate of South Africa [32]. The growth can be attributed 

to the fact that the city is the economic and financial hub of the 

country, therefore people move to the city because of the 

economic opportunities that it offers [33]. 

Pikitup is the waste management service provider and is 

wholly owned by the CoJ. It provides waste management 

services to 1 182 997 formal households and 157 informal 

settlements [5]. The Pikitup waste infrastructure consists of 12 

depots across the seven regions of the CoJ, six sorting facilities 

and buy-back centers, 42 drop-off/garden sites, four operational 

landfill sites and two closed landfill sites [32]. In addition, two 

privately owned landfill sites (Mooiplaats and Chloorkop) in the 

north of the CoJ are also used for waste disposal. Currently the 

CoJ has two programs available to residents for separation of 

dry recyclables. The first is the curbside S@S program and the 

second is drop-off facilities across the city. Pikitup implemented 

a pilot S@S project in October 2009 at the Waterval Depot. The 

S@S program was extended and now covers 570 312 

households and nine of the depots in CoJ [11].   

B. Methodology 

A mixed method research approach was used to conduct this 

study and collected both qualitative and quantitative results.  

Both data types were collected during the same timeframe and 

therefore can be considered as a concurrent mixed method 

design [34]. The advantages of mixed methods research have 

led to its acceptance and use across varied disciplines, including 

recycling behavior and previous studies used a mixed methods 

approach [16], [27], [35]. 

Two questionnaires were used for this study. The first 

questionnaire tested recycling behavior and included 

socio-demographics factors. For both questionnaires, the 

convenience sampling scheme was used. A total of 1 019 

respondents completed this self-administered paper 

questionnaire. The second questionnaire tested drivers that 

influence participation in recycling and a total of 403 

respondents completed this questionnaire using an online 
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platform. This questionnaire included attitude and perceived 

control in separating waste at source.  

Descriptive statistical techniques were used to organize and 

summarize data for enhancing the understanding of the results. 

A multivariate analysis was performed to determine the 

relationship between gender, employment status and education 

level and waste separation behavior. For each of the 

independent variables, an analysis was conducted using cross 

tabulation and chi-square test (χ
2
) for independence. The 

minimum requirement of at least five expected values per cell in 

the contingency tables were met for the use of χ
2 

to test for 

statistical significance at the 95% confidence level. The phi 

correlation coefficient (phi) was used to measure the strength of 

association between two variables. The values for phi can range 

from 0 to +1.0 – where a value of 1.0 means there is a perfect 

one-to-one correlation between two variables. 

IV. RESULTS AND DISCUSSION 

Three socio-demographic variables (gender, employment 

status and education level) were investigated in this study. For 

each of the socio-demographic variables, two hypotheses were 

tested.  The null hypothesis is that no relationship exists on the 

categorical variables and recycling, while the alternative 

hypothesis is that a socio-demographic variable significantly 

influences participation in recycling. A p-value determines if 

there is a significant relationship between variables and a 

p-value of less than 0.05 indicates a significant relationship with 

a 95% confidence level. It further determined the attitude and 

perceived control as determinants of recycling participation.  

A. Demographic characteristics 

Table 1 summarizes the demographic characteristics of the 

recycling behavior questionnaire. More females (55.2%) than 

males (44.8%) participated in the study. Economically inactive 

respondents (39.7%) included pensioners, students, 

homemakers and the unemployed.  Education level was grouped 

into respondents that completed schooling up to Matric (the 

final year of high school and the qualification obtained on 

graduating from high school In South Africa) and those that 

were part- or full-time employed (60.3%). 

TABLE I:  DEMOGRAPHIC CHARACTERISTICS 

Characteristics Class % 

Gender Female 

Male 

55.

2 

44.

8 

Employment Economically inactive 

Part- and full-time 

39.

7 

60.

3 

Education Up to Matric 

Post-matric 

41.

8 

58.

2 

B. Gender 

The cross tabulation (Table 2) shows that there is no 

significant difference in the participation in recycling between 

the genders.  There is only a 1.7% difference between the female 

and male participation in recycling with female participation 

slightly higher at 47.9%. 

TABLE II: GENDER AND RECYCLING 

Recycle Female 

(%) 

Male 

(%) 

Yes 47.9 46.2 

No 52.1 53.8 

 

The following hypotheses were tested: 

H0: There is no association between gender and 

participation in recycling. 

Ha: Gender influences participation in recycling. 

 

The results of the chi-square test for independence were χ
2
(1) 

= .29, p = .59, phi = .017.  Thus, there is no association between 

gender and separating household waste for recycling and the 

null hypothesis is accepted.  The result of this study is therefore 

in agreement with previous studies that found that gender does 

not play a role in waste separation at source [16], [19], [24], 

[36].  The CoJ thus does not have to take into consideration the 

gender of residents when developing, expanding and promoting 

the S@S program.   

C. Employment status 

The cross tabulation (Table 3) shows noticeable differences 

in the waste separation behaviour of employed and 

economically inactive respondents.  Respondents that were 

employed participated at a meaningfully higher rate (52.0%) in 

waste separation than economically inactive respondents with 

only 39.7%. 

 
TABLE III: EMPLOYMENT STATUS AND RECYCLING 

Recycle Employed (%) Unemployed (%) 

Yes 52.0 39.7 

No 48.0 60.3 

 

The following hypotheses were tested: 

H0: There is no association between employment status and 

participation in recycling. 

Ha: Employment status influences participation in recycling. 

The results of the chi-square test for independence were χ
2
(1) 

= 14.851, p = .0, phi = .121.  The null hypothesis is rejected and 

the result show that there is a statistically significant relationship 

between employment status and waste separation behaviour.  

The result is in contrast with the [25] study that found that 

full-time employed people are likely to spend less time on 

recycling activities when compared to unemployed people.  One 

would assume that unemployed people would have more time to 

separate household waste for recycling.  This is clearly not the 

case in this study.   
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D. Education level 

The cross tabulation (Table 4) shows a 12.5% difference in 

separation of waste for recycling between respondents with an 

education level up to Matric (40.0%) and those with a 

post-matric qualification (52.5%). 

TABLE IV: EDUCATION LEVEL AND RECYCLING 

Recycle Up to Matric (%) Post-matric (%) 

Yes 40.0 52.5 

No 60.0 47.5 

The following hypotheses were tested: 

H0: There is no association between education level and 

participation in recycling. 

Ha: Education level influences participation in recycling. 

The results of the chi-square test for independence were χ
2
(1) 

= 15.666, p = .0, phi = -.124.  Thus, education level has a 

significant positive influence on recycling participation.  The 

null hypothesis is rejected and education level influences 

participation in separating waste at household level in 

Johannesburg.  Similar results were obtained in previous studies 

– education level was found by [18], [20], [25], [37] to be an 

important determinant for participation in recycling. 

E. Attitude 

Respondents attitude towards recycling were tested in four 

questions – recycling is good, useful, rewarding, and 

responsible (Table 5). If an individual exhibits a positive 

attitude towards waste separation at source, such individual will 

consistently participate in recycling. In studies conducted by 

[38], [39] the results found that a positive attitude towards 

recycling improves recycling participation. Recycling is good 

had the highest positive attitude with 88.3% of respondents 

agreeing or strongly agreeing with this statement. Recycling is 

rewarding attracted the lowest level with just more than half 

(52.7%) strongly agreeing with this statement. Overall 

respondents exhibited a strong positive attitude towards 

recycling.   

F. Perceived control 

  Perceived control is a person’s perception of difficulty in 

participating in waste separation at household level. Perceived 

difficulties in separating waste at source was found by [40] as an 

important driver in explaining residents’ behavior and 

participation in recycling. Five questions addressed perceived 

control over recycling and included respondents’ perception on 

the ease of recycling, opportunities to recycle and knowledge on 

how to recycle and what items can be recycled (Table 6). The 

responses indicated that overall, they perceived to have control 

over their participation in recycling. However, more than a 

quarter (26.5%) of respondents disagreed or strongly disagreed 

that recycling is easy. Opportunities to recycle also drew a 

20.8% negative response.  

V. CONCLUSION AND RECOMMENDATION 

Two of the socio-demographic factors investigated had a 

significant influence on participation in recycling, namely 

employment status and education level. Contrary to previous 

studies that found that been employed had a negative correlation 

with separating waste at household level for recycling, the 

finding of this study showed that employed respondents 

participated more in recycling than economically inactive 

respondents. Respondents had an overwhelmingly positive 

attitude towards recycling. Furthermore, the majority perceived 

to have control over participation in recycling. However, more 

than a quarter of respondents indicated that they did not find 

recycling to be an easy process.  

The data collected for the second questionnaire that 

investigated attitude and perceived control took place while 

South Africa was under Lockdown Level 4 and social media and 

an online platform was used to collect the data.  Of the 403 

respondents that participated in the study, 90.1% indicated that 

they separated waste for recycling.  This is not a true reflection 

of the reported recycling participation rates recorded in 

previous studies on recycling in Johannesburg [24] and the rates 

reported by Pikitup [11].  It is therefore necessary that further 

research is done investigating psychological factors that drives 

participation in waste separation at source.  Such research 

should ensure that both individuals with positive and negative 

behavior are included in the study. 

 

 

 
TABLE V: ATTITUDE TOWARDS RECYCLING 

Agreement Recycling is good 

(%) 

Recycling is useful 

(%) 

Recycling is 

rewarding (%) 

Recycling is 

responsible (%) 

Strongly disagree 8.0 8.2 7.0 8.1 

Disagree 1.5 1.0 1.5 1.0 

Neutral 2.2 1.5 13.0 2.8 

Agree 14.2 17.3 25.8 18.6 

Strongly agree 74.1 72.0 52.7 69.5 
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TABLE VI: PERCEIVED CONTROL 

Agreement Recycling is 

easy (%) 

 

I have plenty 

opportunities to 

recycle (%) 

Recycling is 

convenient (%) 

I know what 

items can be 

recycled (%) 

I know how to 

recycle my 

waste (%) 

Strongly disagree 7.6 7.5 3.1 8.1 7.5 

Disagree 18.9 13.3 15.1 7.0 9.8 

Neutral 18.4 17.8 19.6 13.5 18.3 

Agree 31.2 32.8 32.5 44.1 40.2 

Strongly agree 23.9 28.6 29.7 27.3 24.1 
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