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Abstract 
Sustainable consumption behaviour can address environmental, social, and economic 

problems created by unsustainable consumption behaviour, whereas socio-economic factors 

are crucial factors which influence human consumption behaviour. Therefore, this study 

conducted a comparative analysis of urban-rural Khyber Pakhtunkhwa regarding the effects 

of socio-economic factors on sustainable consumption behaviour. The Krejcie and Morgan 

method was used to determine the sample size, and the multistage cluster sampling technique 

was used to form the whole sample from the target population. Data from sampled respondents 

were collected through self-administered questionnaires. Partial Least Squares Multigroup 

Analysis (PLS-MA) was used to analyse the data. The findings of this study demonstrate that 

all socio-economic factors included in this study, except Gender, significantly affect sustainable 

consumption behavior. The coefficients of Gender (β=0.15, P<0.05), education (β=0.44, 

P<0.05), and income (β=0.35, P<0.05) are positive and statistically significant, which means 

these variables have positive effects on sustainable consumption behaviour. The coefficient of 

Gender (β= 0.08, P= 0.43) is positive; however, it is statistically insignificant. The coefficient 

of employment status (β=-0.22, P <0.05) is negative, which implies that employed people are 

more sustainable than unemployed people. The results further show that the effects of 

socioeconomic factors on sustainable consumption behaviour are more potent in urban areas 

than in rural areas. Finally, the study presents some valuable recommendations for 

policymakers and businesses. 
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Introduction 
Unsustainable consumption poses various challenges for sustainable development. This 

conventional consumption pattern has resulted in various unmanageable environmental 

problems (Michaelis & Wilk, 2009). Many environmental problems stem from human 

production. However, it is human consumption which encourages all types of production and 

hence consumption is indirectly responsible for various environmental problems (Mortensen 

et al., 2012). Carbon emissions generated by the entire supply chain of goods and services lead 

to excessive environmental degradation. Unsustainable consumption patterns lead to depletion 
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of natural resources, destroying the natural environment and hampering the welfare of future 

generations (Arora & Mishra, 2023; Martin et al., 2016). Household consumption accounts for 

more than seventy per cent of the total world carbon dioxide emissions (Ganglmair-Wooliscroft 

& Wooliscroft, 2022). Direct consumption, such as the use of fossil fuels for cooking at home, 

heating residential buildings and travelling by car, leads to many environmental problems 

(Mortensen et al., 2012; Rafique et al., 2024). Unsustainable patterns of consumption cause 

biodiversity loss, generate environmental pollution and accelerate undesirable climate changes, 

which consequently pose threats to water and air quality, aggravate food insecurity and impair 

environmental and human health. It also causes depletion of non-renewable natural resources, 

aggravates inequality at the global level and hampers the path of sustainable development 

(Kopnina, 2016). Unsustainable patterns of consumption generate excessive amounts of solid 

waste, which consequently degrade ecosystems, contaminate soil and generate untreatable 

overall environmental pollution (Hoornweg et al., 2013). Along with environmental impacts, 

unsustainable consumption also leads to widening social inequalities (Wiedmann et al., 2020). 

The negative environmental and social impacts of sustainable consumption have raised serious 

concerns among environmental scientists and all other stakeholders, and they consider it 

imperative to replace unsustainable consumption patterns with sustainable ones (Osuntuyi & 

Lean, 2022). Against this backdrop, the concept of sustainable consumption emerged, and it 

was formally defined in the Oslo symposium in 1994. This definition sets out sustainable 

consumption as consuming goods and services in a way that meets the needs of the current 

generation and enhances their overall quality of life, minimises the consumption of natural 

resources for safeguarding the environment and the ability of future generations to meet their 

needs (Vargas-Merino et al., 2023). Oslo symposium lays out three dimensions of sustainable 

consumption, which are quality of life, care for the environment and care for future generations 

(Quoquab et al., 2019). Sustainable consumption can address all problems created by 

unsustainable consumption. Sustainable consumption leads to improving the quality of life, 

reducing waste and preventing environmental damage, decreasing the use of energy, 

encouraging recycling materials (Bui et al., 2022) and ensuring the availability of resources for 

future generations through reducing resource extraction (Cohen & Munoz, 2016). 

Social and economic factors affect human consumption decisions and overall preferences 

(Vermeir & Verbeke, 2008). Social and economic factors help determine individuals' ability to 

access resources, their awareness regarding environmental issues and their long-term 

consumption patterns (Witek & Kuźniar, 2020). Consumers with higher socioeconomic status 

may be able to purchase environmentally friendly goods and access energy-efficient 

technologies, whereas consumers with lower socioeconomic status may not be able to purchase 

sustainable products (Panzone et al., 2016). Furthermore, socio-economic background also 

offers exposure to Education related to sustainability (Dimitrova et al., 2022). Further, 

Dimitrova et al. (2022) state that the socio-economic background of a person inclines them to 

follow pro-environmental values. Socio-economic factors affect the behaviour of urban 

consumers and rural consumers differently, and hence, these factors may have different effects 

on the behaviour of urban and rural consumers related to sustainability (Qadri et al., 2025). 

Several reasons explain disparities in the behaviour of urban and rural consumers. Urban 

consumers can avail platform-based, environmentally friendly services such as shared cars or 

bikes, and these services need a large number of consumers and well-established infrastructure, 

which are available in urban areas, whereas rural consumers do not have access to such 

environmentally friendly services (Zulauf & Wagner, 2021). Urban consumers face 

environmental problems directly and hence, they are more concerned about the environment 

and behave sustainably, whereas rural consumers are less prone to environmental problems; 

therefore, they are less concerned about the environment and adopt relatively unsustainable 

behaviour (Dąbrowski et al., 2022). On the other hand, rural consumers may behave more 
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sustainably as they can observe biodiversity loss more clearly than urban consumers (Zulauf & 

Wagner, 2021). Keeping in consideration the above arguments, it is imperative to empirically 

investigate the effect of socio-economic factors on sustainable consumption in urban and rural 

areas.  

This study will make a few profound contributions. First, this study addresses a notable gap in 

the literature by empirically investigating the effects of socio-economic factors on sustainable 

consumption behaviour in urban and rural areas of Khyber Pakhtunkhwa. This study carried 

out a comparative analysis of urban and rural areas regarding the effects of socio-economic 

factors on sustainable consumption behaviour. Therefore, it is the novel contribution of this 

study as existing literature lacks such empirical evidence. Second, this study used a very 

sophisticated and more advanced statistical test of PSL-MGA to examine group differences 

(urban versus rural), thereby increasing the accuracy of findings of this study, whereas extant 

studies examined urban-rural differences regarding green consumption behaviour, a narrow 

approach to sustainable consumption behaviour, using traditional statistical tests. Third, this 

study can aid the government and policymakers in formulating policies for promoting 

sustainable consumption behaviour, such as designing education programs related to 

sustainability. First, marketers can benefit from the findings of this study. The study offers 

valuable insights about the relationship between sustainable consumption behaviours and 

socio-economic factors to marketers, too, and they can align their marketing strategies with the 

findings of this study. 

 

Literature Review 
The theoretical justification for the relationship between age groups and sustainable 

consumption behaviour is derived from Life Course Theory (LCT). LCT theory states that 

individuals' social roles, such as becoming a parent, transitions in their life, such as entering 

the workforce or retiring, and historical context, influence their behaviour and decision-making 

process (Elder Jr et al., 2003). This theory states that these three things determine human 

behaviour over time. It is inferred from LCT that sustainable consumption behaviour differs 

across different age groups. Younger consumers are more likely to have environmental 

awareness and adopt a progressive attitude towards sustainability-laden activities; however, 

they cannot behave sustainably due to their limited financial resources (Kadic-Maglajlic et al., 

2019). Conversely, middle-aged and elderly consumers adopt more sustainable consumption 

behaviour due to their stable employment and strong financial position (Bulut et al., 2017). 

Moreover, older consumers are more likely to act for conservation as their parental role raises 

their concerns for future generations (das Neves, 2025). However, Peluso et al. (2021) state 

that younger consumers may consume sustainably as they have more environmental knowledge 

than older consumers. Cottrell (2003) states that young consumers are more enthusiastic about 

environmental protection and reforms; therefore, they consume more sustainably. Based on 

these arguments, it is hypothesised that: 

 

Hypothesis H1: Elder people and young people show different patterns of sustainable 

consumption behaviour. 

Value, belief and norms theory supports the relationship between Education and sustainable 

consumption behaviour. This theory posits that individuals holding strong values are more 

likely to recognise the consequences of unsustainable consumption and tend to consume 

sustainable products (Onel, 2024). Education is a key factor which strengthens the link between 

values and sustainable consumption behaviour. Education can increase the environmental 

knowledge of a person, i.e. raise their awareness about the environmental consequences of their 

unsustainable consumption and develop a sense of responsibility and thus foster adherence to 

biospheric and altruistic values (Çakır Yıldırım & Karaarslan Semiz, 2019). As a result, 
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Education motivates a person to adopt sustainable consumption behaviour by activating values 

in them. Education also fosters sustainable consumption behaviour through activation of 

personal norms (Xie et al., 2021). A person holding strong social and personal norms tends to 

reduce resource use and consume sustainable products (Čapienė et al., 2022). Education makes 

people aware of the environmental effects of their consumption, which leads to activation of 

personal norms and, in turn, stimulates sustainable consumption behaviour (Dursun et al., 

2017). The empirical study (Ib) (Kand & Etuk, 20; Migheli, 2021; Wang et al., 2022) also 

demonstrates the positive effects of Education on sustainability-related behaviour, i.e., pro-

environmental behaviour and green consumption behaviour. Based on these arguments, the 

following hypothesis is formulated.  

 

Hypothesis H2: Education level positively affects sustainable consumption behaviour. 

Socialisation theory explains the link between sustainable consumption behaviour and gender 

differences. This theory states that an individual learns values from their surroundings, such as 

family, peer groups and educational institutions, and these values motivate them to adopt a 

particular behaviour (Godin & Langlois, 2021). This theory supports the claim that social 

values taught women that they have the role of caregiver and nurturer, and this role of women 

motivates them to be more compassionate and empathetic than men, thus women consume 

more sustainably than men (Blocker & Eckberg, 1997). Women are more sustainable in private-

sphere care-taking behaviours such as purchasing clothes, cleaning and cooking, as these 

activities are often undertaken by women (Bloodhart & Swim, 2020). Socialisation theory also 

supports the claim that men behave more sustainably as they have the role of economic provider 

and engage in market activities. Men adopt sustainable consumption behaviour in home 

renovation activities and any other practices associated with the homeowner role of men, such 

as purchasing energy-saving home appliances (Brough et al., 2016). The role of men motivates 

them to be more rational and competitive than women, and therefore, this role makes men more 

sustainable than women (Hunter et al., 2004). Xiao and McCright (2012) also state that men 

adopt more sustainable behaviour in consumption activities which are related to the public 

sphere, such as membership in environmental groups. 

In contrast, women behave more sustainably in consumption activities related to the private 

sphere, such as buying organic foods and using fewer vehicles. The empirical findings of Witek 

and Kuźniar (2020) support the claim that women are more sustainable consumers than men, 

as their study found that women are more inclined towards the purchase of green products than 

men. In contrast, the study of Mostafa (2007) demonstrates that men show a more positive 

attitude towards green consumption than women. Based on this discussion, the following 

hypothesis is formulated: 

 

Hypothesis H3: Gender differences influence sustainable consumption behaviour. 

The theoretical connection between household income and sustainable consumption behaviour 

is inferred from the theory of Value-Belief-Norm (VBN). VBN theory postulates that a person's 

pro-environmental and sustainable behaviour is determined by their personal values, norms 

and beliefs, whereas the income of a person enables them to practice values, both biospheric 

and altruistic, norms and beliefs related to sustainability (Stern, 2000). Therefore, an increase 

in income is expected to promote sustainable consumption behaviour. VBN theory states that 

biosphere values point up the significance of environmental protection and preservation, 

whereas altruistic values raise concerns about the welfare of other people, such as future 

generations (Gomes et al., 2022). An increase in household income is expected to help activate 

these personal values by increasing the accessibility of households to sustainable and 

environmentally friendly products, and hence, higher income leads to higher sustainable 

consumption behaviour. The second component of VBN theory, belief of a person, emphasizes 
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that the information and awareness regarding the consequences of unsustainable consumption 

prioritize environment protection and welfare of others and higher income people are more 

likely to be aware and have information due to his extended social network and greater 

accessibility to information regarding environmental risk posed by unsustainable consumption 

patterns (Nguyen & Dekhili, 2024). Hence, the high income of a person makes him more 

sustainable in consumption. The third component of VBN theory, personal norms, makes a 

person feel environmental protection as their duty, and a person holding stronger personal 

norms is likely to follow more sustainable consumption patterns (Gomes et al., 2022). The 

higher income of a person enables him to follow personal norms more strongly as his high 

income increases his affordability and he considers himself in a better position to adopt 

sustainable preferences (Cheng et al., 2014). Hence, the following values become easy for him, 

and he can adopt sustainable behaviour without feeling much financial burden. 

The literature regarding sustainability and pro-environmental behaviour postulates a positive 

effect of income on sustainable consumption behaviour. The Prosperity Hypothesis postulates 

that higher income consumers exhibit more environmental concern and thus they consume 

more sustainably (Franzen & Meyer, 2010). The reason behind this nexus of income and 

environmental concern is the diversion of individual preferences towards non-material things 

such as care for the environment (Kemmelmeier et al., 2002). Thus, people of the higher 

income group are likely to adopt more sustainable consumption behaviour. 

Grandin et al. (2022) postulate that the temporal nature of environmental issues and the link 

between time preferences of consumers and their income support a positive relation of SCB 

with income. Generally, time preferences are measured by temporal discounting in which 

consumers are asked to choose between two options: avail more immediate and smaller gains 

or more delayed and larger gains. Reimers et al. (2009) outline that income is one of the factors 

that affect the time preferences of consumers. Low-income consumers discount more steeply 

than high-income consumers, meaning that low-income people prefer low but immediate gains 

and hence, they are present-oriented, whereas high-income people prefer larger and delayed 

gains, and they are future-oriented. Future-oriented consumers adopt more pro-environmental 

behaviour than present-oriented consumers. Therefore, high-income people are likely to 

engage more in pro-environmental behaviour, such as the consumption of green products and 

recycling, due to their preferences for delayed and larger gains, whereas low-income consumers 

are expected to purchase unsustainable products due to their preferences for immediate and 

small gains (Frye et al., 2016). Based on the above-discussed literature, the following 

hypothesis is postulated: 

 

Hypothesis H4: Household income level has a positive effect on sustainable consumption 

behaviour. 

The social learning theory supports the relationship between sustainable consumption 

behaviour and employment (Wilhite, 2014). Social learning theory delineates that a person's 

behaviour is influenced by their observation of other people (Koutroubas & Galanakis, 2022). 

This theory further supports the claim that people learn sustainable practices in their workplace 

environment and then adopt these practices in their personal lives. Therefore, the workplace 

environment is thought of as a stimulating factor of sustainable consumption behaviour 

(Dibattista et al., 2025). Employment can also influence sustainable consumption as 

employment increases the purchasing power of a person and can enable them to purchase 

unsustainable products, which generate waste and pollute the environment (Cohen & Winn, 

2007). 

The theoretical link between employment status and SCB is also derived from the theoretical 

link between employment status and pro-environmental behaviour, as sustainable consumption 

behaviour is a subcategory of pro-environmental behaviour (Guazzini et al., 2025). 
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Unemployment can both stimulate and inhibit PEB. Clark et al. (2003) state that adopting PEB 

is like a provision of a public good, and utility-maximising consumers prefer to trade off some 

of their private benefits of supplying the public good with the private cost. Clark et al. (2003) 

further explain that Income is considered an essential factor of PEB as it affects consumers' 

budget constraints. Unemployment affects the PEB of a person through its effects on income 

and time constraints. Unemployment causes a fall in income and thus inhibits PEB. 

Unemployment can also stimulate PEB as the opportunity cost of time decreases during 

unemployment. 

In conclusion, in some cases, PEBs need monetary outlay, while some PEBs mainly need time 

and effort as input. A PEB needs monetary contribution as input will decrease during 

unemployment, as the ability to pay for the provision of public goods decreases, and therefore, 

unemployed people behave less pro-environmentally.  While a PEB, which needs time as input, 

will increase during unemployment as the opportunity cost of time decreases (Meyer, 2016). 

Based on these arguments, it is concluded that employment status can both stimulate and 

dissuade sustainable consumption behaviour. The above discussion leads to the formulation of 

the following hypothesis: 

Hypothesis H5: Employment status affects sustainable consumption behaviour. 

Figure 1 presents the theoretical framework of this study in diagrammatic form. 

 

Figure 1: Theoretical Framework Diagram 

 

 

Materials and Methods 
This study used a quantitative research design to empirically examine the effects of socio-

economic factors on sustainable consumption behaviour in Khyber Pakhtunkhwa, a province 

of Pakistan. The endogenous variable in this study is sustainable consumption behaviour 

(SCB), comprising three dimensions: quality of life, care for the environment and care for 

future generations. The twenty-four-item scale, developed and validated by Quoquab et al. 

(2019), was used to measure sustainable consumption behaviour (SCB), and a Five-point Likert 

scale was used to rate each item.  The exogenous variables in this study consist of two groups: 

three social factors (education, gender, and age) and two economic factors (income and 

employment status). Data for income and age were collected through open-ended questions, 

and after the Collection of data, groups of income and age were formed following the 

approaches of Ibok & Etuk (2014; Jami, 2018) and Jami (2022), respectively. Education has 

five levels: illiterate, secondary, higher secondary, Bachelor, Master and above Master. Income, 

age, and education were incorporated in the model as ordinal variables. Gender and 

employment status were added as dummy variables in the model. Gender has two categories, 

i.e., male and female, whereas employment status (UEMP) was categorised as employed 

person and unemployed person. 
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The target population of this study is Khyber Pakhtunkhwa, a province of Pakistan. The 

province has been divided into seven administrative divisions: Peshawar, Malakand, Hazara, 

Mardan, Kohat, Bannu and Dera Ismail Khan. A Multistage cluster sampling technique was 

used to collect data. The pre-established division of the target population was used as the first 

stage of sampling. First, three divisions were randomly picked, i.e., Peshawar, Kohat and 

Malakand. In the second stage, districts were selected from each division. From the Peshawar 

division, three districts were randomly selected out of the five districts, which are Charsadda, 

Nowshera, and Peshawar. From the Kohat division, three districts, Kohat, Hangu and Kurram, 

were selected out of five districts and from the Malakand division, four districts, Buner, Lower 

Dir, Swat, and Upper Dir, were selected out of nine districts. For the selection of sample size, 

the KMT table, developed by Krejcie and Morgan (1970), was followed.  The KMT table 

suggests a sample of 384 responses is sufficient when the population size is one million or 

more (Rahman, 2023). However, to increase the reliability of the study's results, five hundred 

respondents were selected from each area, i.e., urban and rural areas of sampled districts, as 

the study aimed to comparatively examine the effect of socio-economic factors on sustainable 

consumption behaviour in rural and urban areas. Respondents of each group were not selected 

purely randomly, as the estimation technique used in this study needs a reasonable number of 

respondents in each group. Insufficient sample size of each group and unbalanced sample of 

sub-groups of a group variable leads to estimation of highly inaccurate parameters (Walther et 

al., 2025); therefore, caution was exercised in the Collection of data of each group, such as 

gender and employment status. Some outliers were excluded from the data. 

This study used Partial Least Squares Multi-Group Analysis (PLS-MA) to estimate the model. 

PLS-MGA is an extension of PLS-SEM. It is a method of multi-group analysis within the 

framework of PLS-SEM and evaluates differences in path coefficients across two or more 

groups, such as urban residents and rural residents. Therefore, PSL-MGA is an appropriate 

estimation technique for this study—the estimation of PLS-MGA proceeds in two steps. First, 

the measurement model was estimated to examine the reliability and validity of the construct. 

Factor loading assessed the indicators or items' validity, Cronbach's alpha and composite 

reliability assessed the internal consistency reliability, average variance extracted (AVE), and 

Heterotrait-Monotrait (HTMT) assessed the convergent and divergent validity of constructs, 

respectively. To achieve internal consistency reliability, the values of Cronbach's alpha and 

composite reliability must be greater than 0.70, for convergent validity, AVE must exceed 0.50; 

and for divergent validity, the value of HTMT must be less than 0.85. The Cronbach alpha 

value of an item construct always equals 1, and it is not reported (Hair Jr et al., 2021). In the 

second step, the structural model was estimated by the PSL bootstrap approach to get path 

coefficients. Smart PLS version 4 was used to estimate the models of this study. 

 

Analysis of Findings 
Table 1 presents the descriptive statistics of explanatory variables. It shows the distribution of 

sample size. Household is the final participant, and only one person from each household was 

interviewed, as household income is an exogenous variable in this study, and collecting data 

from more than one member leads to repetition of observation in the data. Table 1 shows 

observations of each variable for both urban and rural areas. A high percentage of respondents 

belong to lower income groups, and the percentage of respondents decreases in a group as the 

income of the group increases in both urban and rural areas. The number of employed 

participants is higher than the number of unemployed participants in both areas; however, there 

is a slight difference between employed and unemployed participants. All age groups are 

roughly balanced; however, Table 1 shows that the higher the age group, the fewer the number 

of participants it has. In urban areas, the highest number of respondents have Master's and 

above qualifications and the lowest number of participants have secondary level education, 
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whereas in rural areas, the highest number of participants have higher secondary education, 

and the lowest number of participants are illiterate. The ratio of male participants is higher than 

the ratio of female participants in both urban areas and rural areas. 

 

Table 1: Sample Size Distribution 

Urban    

Variables Categories Frequency Percentage 

 

 

Household Income 

20000-70000 117 23.4 

70001-120000 106 21.2 

120001-170000 83 16.6 

170001-220000 99 19.8 

220001-270000 95 19 

 

Employment  

status(UEMP) 

Employed  261 52.2 

Unemployed 239 47.8 

 

Age 

18-30 135 27 

31-40 130 26 

41-50 131 26.2 

51-62 104 20.8 

 

 

Education 

Illiterate 100 20 

Secondary 96 19.2 

Higher secondary 98 19.6 

Bachelor 102 20.4 

Master and above 

Master 

104 20.8 

 

Gender 

Male 257 51.4 

Female 243 48.6 

Rural    

Variables Categories Frequency Percentage 

 

 

Household Income 

20000-70000 121 24.2 

70001-120000 118 23.6 

120001-170000 101 20.2 

170001-220000 91 18.2 

220001-267000 69 13.8 

 

Employment  

status(UEMP) 

Employed  254 50.8 

Unemployed 246 49.2 

 

Age 

18-30 129 25.8 

31-40 137 27.4 

41-50 133 26.6 

51-62 101 20.2 

 

 

Education 

Illiterate 97 19.4 

Secondary 95 19 

Higher secondary 108 21.6 

Bachelor 99 19.8 

Master and above 

Master 

101 20.2 

 

Gender 

Male 270 54 

Female 230 46 

 

 

Gender 

Male 270 54 

Female 230 46 
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Table 2 presents the results of reliability and convergent validity of variable of all three models. 

The reliability and validity statistics of SCB were reported as SCB is the only multi-items 

variable in all three models. Exogeneous variables of this study were measured as single-item 

variable and reliability and validity statistics of single-item variable equals 1 and are not 

reported (Hair Jr et al., 2021). The results presented in table 2 show that the reliability and 

convergent validity of latent variable, SCB, were established as the values of CA, and CR are 

greater than their threshold level of 0.70 and AVE is greater than the threshold level of 0.50. 

 

Table 2: Reliability and Convergent Validity 

Variable Statistics Model 1 (Complete) Model 2 (Urban) Model 3 (Rural) 

 

SCB 

CA 0.96 0.96 0.96 

CR  0.96 0.96 0.97 

AVE 0.51 0.54 0.54 

 

Table 3 presents the divergent validity of variables. The result shows that the HTMT ratios 

between variables are less than the threshold level of 0.85 which means all variables in the 

model are not correlated and each variable measures a different concept. Therefore, it is 

concluded that the divergent/ discriminant validity is achieved in MGA model. 

 

Table 3: Discriminant Validity of MGA (HTMT ratio) 

Complete 

 Age Education Female Income SCB 

Education 0.19         

Gender (Female) 0.07 0.21       

Income 0.32 0.02 0.08     

SCB 0.32 0.42 0.10 0.41   

UEMP 0.12 0.40 0.41 0.12 0.09 

Urban 

 Age Education Female Income SCB 

Education 0.24         

Gender (Female) 0.00 0.22       

Income 0.36 0.02 0.09     

SCB 0.37 0.60 0.15 0.35   

UEMP 0.18 0.46 0.50 0.02 0.17 

Rural 

 Age Education Female Income SCB 

Education 0.27         

Gender (Female) 0.24 0.17       

Income 0.09 0.05 0.20     

SCB 0.11 0.22 0.14 0.52   

UEMP 0.40 0.30 0.17 0.23 0.12 

                             

Table 4 displays the results of collinearity statistics. As MGA estimates combined effects 

(complete model) and individual group (Urban and Rural) effects of socio-economic factors on 

sustainable consumption behavior, therefore, VIF values of each independent variable of all 

three model were presented in table 5 and the result shows that the VIF values of each variable 

in all three models are well below the benchmark value of 5. Hence, it is concluded that there 

is no multicollinearity problem in MGA model.  
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Table 4: Multicollinearity Statistics (MGA) 

Variables Complete (VIF) Urban (VIF) Rural (VIF) 

Age  1.19 1.26 1.33 

Education  1.23 1.32 1.16 

Gender (Female) 1.23 1.38 1.14 

Income  1.15 1.18 1.18 

UEMP  1.42 1.64 1.38 

 

Table 5 presents the results of MGA. The results under the complete model show the combined 

effect (urban and rural) of socio-economic factors on sustainable consumption behaviour. The 

coefficients demonstrate the relation of the endogenous variable with the exogenous variables. 

The coefficient of age under the complete model is positive and statistically significant, as the 

p-value is less than 0.5, which implies that consumers of higher age adopt more sustainable 

consumer behaviour than the younger consumers. The coefficient of age in the case of the urban 

model is also positive and statistically significant, which also implies that in urban areas, older 

consumers are more sustainable in consumption. However, the coefficient of age is negative 

and statistically significant in rural areas, which means that older consumers are less 

sustainable in consumption than the younger consumers. This finding leads to the acceptance 

of H1 as H1 is a non-directional hypothesis which specifies only the existence of an age effect 

on sustainable consumption behaviour, not the direction of effect. The results depicted in Table 

5 show that a statistically significant difference exists between urban consumers and rural 

consumers regarding the effect of age on sustainable consumption behaviour. The coefficient 

measuring the difference between urban and rural areas in terms of the age effect on sustainable 

consumption behaviour is positive, which implies that an increase in age leads urban consumers 

to consume more sustainably than rural consumers. Further, it could be inferred from the results 

depicted in Tables 5 and 6 that elder consumers are more sustainable in consumption than the 

younger consumers in urban areas, whereas younger consumers are more sustainable in 

consumption than the elder consumers in rural areas. The coefficients of education are positive 

across all three models; however, it has a statistically insignificant effect on sustainable 

consumption behaviour in rural areas. The positive and statistically significant coefficient of 

education estimated by the complete model implies that an increase in the level of education 

leads consumers towards more sustainable consumption behaviour. Hence, H2, which states 

that education causes improvement in sustainable consumption, is accepted. The coefficient of 

education in the case of the urban model also implies that education is a significant factor in 

enhancing sustainable consumption behaviour. However, the coefficient of education in the 

case of the rural model demonstrates that education has a statistically insignificant role in 

enhancing sustainable consumption behaviour. The results of MGA presented in Table 6 show 

that the effect of education on sustainable consumption behaviour is greater in urban areas than 

in rural areas, and this difference is statistically significant. The results presented in Table 5 

show that gender differences also cause a statistically significant difference in sustainable 

consumption behaviour. As the gender was incorporated as a dummy variable in the model, the 

reference category is male, and female is the added category. The results show that the 

coefficient of female (gender) is positive and significant under the model, which means that 

females are more sustainable than males. This result leads us to the acceptance of H3, which 

states that gender differences cause differences in sustainable consumption behaviour. The 

coefficient of female(gender) is also positive but statistically significant in the case of the urban 

model, which implies that urban female consumers adopt more sustainable consumption 

behaviour than the male consumers, but the difference between urban female and urban male 

consumers is statistically insignificant. However, the results depicted in Table 5 show that the 
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coefficient of female (gender) is negative and statistically significant in the rural model, which 

implies that in rural areas, male consumers have shown more sustainable consumption 

behaviour than female consumers. The findings depicted in Table 6 show that a statistically 

significant difference exists between urban areas and rural areas regarding the effect of gender 

on sustainable consumption behaviour, and the positive coefficient implies that the gender 

effect on sustainable consumption behaviour is more potent in urban areas than in rural areas. 

The findings depicted in Tables 5 and 6 demonstrate that income is an important and 

statistically significant factor of sustainable consumption behaviour. The results presented in 

Table 6 show that the coefficients of income are positive and statistically significant in all three 

models, which implies that income is a significant factor in enhancing sustainable consumption 

behaviour. The results presented in Table 5 show that the coefficient of income is positive and 

statistically significant, which implies that a statistically significant difference exists between 

urban consumers and rural consumers regarding the effect of income on sustainable 

consumption behaviour, and the positive coefficient means that the effect of income on 

sustainable consumption in urban areas is more substantial than in rural areas. The employment 

status, another economic factor, was also added as a dummy variable in the model, and the 

employed person was set as a reference category; the unemployed person was added to the 

model. The results presented in table 5 show that the coefficient of employment status is 

negative and statistically significant in joint (complete) model and rural model which implies 

that employed persons are more sustainable than unemployed persons, however, the coefficient 

of employment status is positive and statistically significant in urban model which means 

unemployed consumers are more sustainable in consumption than the employed consumers in 

urban areas. The results presented in Table 5 show that the coefficient of employment status is 

positive and statistically significant, which means that the unemployed consumers in urban 

areas are more sustainable in consumption than the unemployed consumers in rural areas. As 

the results demonstrate that employment status affects sustainable consumption behaviour, the 

H5 is accepted as it is a non-directional hypothesis which states only the existence of the effect 

of employment status on sustainable consumption behaviour. Table 5 also presents values of 

R2 for each model estimated by PLS-MGA. R2 values of the complete model, the urban model 

and the rural model are 0.37, 0.53 and 0.38, respectively, which implies that the variation 

explained in SCB by exogenous variables of this study is 37 per cent in the complete model, 

53 per cent in the urban model and 38 per cent in the rural model. Figure 2 presents the 

graphical output of PLS-MGA, i.e., the graphical output of the complete model, the urban 

model and the rural model. 

 

Table 5: Multi-Group Analysis 

Complete Urban Rural 

Variables Beta T 

Value 

P 

Value 

R2 Beta T 

Value 

P 

Value 

R2 Beta T 

Value 

P 

Value 

R2 

Age  0.14 3.50 0.00  0.15 3.75 0.00  -0.28 4.67 0.00  

Education  0.44 11.00 0.00  0.66 16.50 0.00   0.09 1.80 0.06  

(Gender) 

Female  

0.08 0.80 0.43  0.04 0.44 0.69  -0.31 3.44 0.00  

Income  0.35 8.75 0.00  0.64 12.80 0.00   0.28 7.00 0.00  

UNMP  -0.22 2.00 0.05  0.40 4.00 0.00  -0.39 3.90 0.00  

SCB  0.37  0.53  0.38 

Note: T statistics equals the absolute value of the ratio of beta to the standard errors. 
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Table 6: MGA Results of Groups difference 

Variables Difference (Urban - Rural) P-value 

Age  0.43 0.00 

Education   0.57 0.00 

Gender (Female)  0.35 0.01 

Income   0.36 0.00 

UEMP   0.79 0.00 

 

Figure 2 presents the graphical output of PLS-MGA which graphically shows measurement 

model and the structural model (path coefficients). Smart-PLS version 4 presents both 

measurement model and structural model in a single diagram. Panels a, b and c of Figure 2 

present graphical output of complete model, urban model and rural model. The upper portion 

of the graphical output of each model shows the results of measurement model (factor loadings 

and their p values) whereas the lower portion shows the structural models (path coefficients 

and their p values). The 24 indicators of sustainable consumption behavior was denoted by 

SCB1 to SCB24. 

 

Figure 1: Graphical Output of PSL-MGA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 
The findings of this study demonstrate that age is a significant factor in sustainable 

consumption behavior. It is inferred from PLS-MGA (complete model and urban model) 

Complete Model  

        Urban Model  Rural Model  
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findings that consumers become sustainable as their age increases. Therefore, it is concluded 

that in urban areas, older consumers are more sustainable in consumption than the younger 

consumers. The theory of life course supports this finding as the theory states that a person's 

social role changes as he gets older, such as becoming a parent or getting a job and moving out 

of unemployed status. Consequently, a change in his social role makes him more responsible. 

He starts consuming sustainably (Elder Jr et al., 2003). However, the results of PLS-MGA show 

that in rural areas, younger consumers are more sustainable in consumption than older 

consumers. Young consumers have more environmental knowledge, thus they are more 

sustainable in consumption (Peluso et al., 2021) and have more enthusiasm for environmental 

reforms and protection (Cottrell, 2003). Previous empirical research also supports these mixed 

findings. The study of Witek and Kuźniar (2020) examined the effect of age on green 

consumption and found that elder consumers are more inclined towards green consumption 

than the younger consumers, whereas the study of Lazaric et al. (2020) found that younger 

consumers are more sustainable in consumption than the elder consumers. 

Education was found to be a stimulating factor of sustainable consumer behaviour. VBN theory 

supports this finding, which states that education strengthens the link between values and 

sustainable consumption behaviour. Education enables a person to get knowledge about 

environmental problems and their consequences, and thus, education leads them to act in an 

open biosphere and altruistic values, which consequently result in sustainable consumption 

(Çakır Yıldırım & Karaarslan Semiz, 2019). The findings of extant empirical research also 

corroborate this result. The empirical study conducted by Ibok and Etuk (2014), Migheli 

(2021), and Wang et al. (2022) confirmed that education is a significant factor in stimulating 

pro-environmental behaviour and green consumption. The findings of MGA (complete model 

and urban model) show that female consumers are more sustainable than male consumers; 

however, gender differences create an insignificant difference in sustainable consumption 

behaviour.  At the same time, the findings of the rural model show that male consumers are 

more sustainable in consumption than female consumers, and the difference between rural male 

and female is statistically significant. Socialisation theory supports this contrasting result. This 

theory states that females can be more sustainable in consumption due to their role of caregiver 

and nurturer, whereas males consume sustainably due to their role of economic provider, and 

they are primarily engaged in market activities (Blocker & Eckberg, 1997; Bloodhart & Swim, 

2020). Previous empirical studies also support this finding. The study of Witek and Kuźniar 

(2020) found that female consumers are more sustainable in consumption than male consumers, 

whereas the study of Mostafa (2007) shows that male consumers are more sustainable in 

consumption than female consumers. 

Income is another statistically significant factor enhancing sustainable consumption behaviour. 

VBN theory corroborates this finding. This theory postulates that income promotes sustainable 

consumption through social values and norms. An Increase in income leads a person to act 

upon biospheric values and personal norms related to the protection and preservation of the 

environment (Gomes et al., 2022) and altruistic values related to the welfare of other people, 

such as the welfare of future generations (Nguyen & Dekhili, 2024). People holding strong 

norms are likely to adopt more sustainable consumption practices, and high income enables 

them to follow sustainability-related personal norms, as high income increases their 

affordability and they take up environmental protection and resource conservation as their duty; 

consequently, they start consuming sustainably (Nguyen & Dekhili, 2024). This finding is also 

corroborated by the empirical finding of Du et al. (2024), whose study found that high income 

enhances pro-environmental behaviour.  

The current study found contrasting results regarding the effect of employment status on 

sustainable consumption behaviour for urban areas and rural areas. Social learning theory 

offers justification for this result. This theory states that a person's behaviour is moulded by 
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watching and observing the behaviour of other people, and the workplace environment 

provides an opportunity for a person to observe other people and enables a person to learn 

sustainability-related practices; consequently, they adopt sustainable consumption behaviour. 

The empirical study of Hicklenton et al. (2019) supported this finding as they found that the 

workplace environment fosters sustainability-related behaviour.  The result of this study also 

shows that employed people are less sustainable in consumption than unemployed people in 

urban areas.  The justification for this outcome is derived from the study of Clark et al. (2003), 

who postulate that the behaviour related to sustainability practices is a public good which 

requires time and effort as resources, and unemployment decreases the opportunity cost of 

consuming sustainably; therefore, unemployed persons consume more sustainably than 

employed persons. This finding is corroborated by the study of (Kim et al., 2025), who found 

that the workload inhibits sustainability-related behaviour and thus, employed people tend to 

consume unsustainably. The results of multigroup analysis show that the effect of socio-

economic factors on sustainable consumption behaviour is more potent in urban areas than in 

rural areas; thus, the study confirmed that the urban-rural divide regarding sustainable 

consumption behaviour exists in the study area. The theory of environmental deprivation 

corroborates this urban-rural divide, which states that urban consumers observe more closely 

the transformed and degraded environment of urban areas; thus, they follow more sustainable 

practices due to their heightened concerns for the environment (Dąbrowski et al., 2022). 

 

Conclusion and Recommendations 
This study was conducted to empirically examine the effects of socio-economic factors on 

sustainable consumption behaviour and to analyse differences in urban and rural areas of 

Khyber Pakhtunkhwa regarding the effects of socio-economic factors on sustainable 

consumption behaviour. MGA-PLS was used to achieve the objective of the study. The findings 

of this study demonstrate that socioeconomic factors have a significant role in enhancing 

sustainable consumption behavior. The findings show that age, education and income have a 

statistically significant role in stimulating sustainable consumption behaviour in both urban 

areas and rural areas. In urban areas, the difference between male and female regarding 

sustainable consumption behaviour is statistically insignificant, whereas male consumers are 

more sustainable in consumption than female consumers in rural areas, and this difference is 

statistically significant. In urban areas, unemployed consumers are more sustainable than 

employed consumers, whereas employed consumers are more sustainable in consumption than 

unemployed consumers in rural areas, and a statistically significant difference exists between 

employed and unemployed persons regarding sustainable consumption behaviour. The 

outcome of MGA demonstrates that there is a statistically significant difference between urban 

and rural consumers regarding the effects of socio-economic factors on sustainable 

consumption behaviour, and the effect of these socio-economic factors on sustainable 

consumption behaviour is more potent in urban areas than in rural areas.  

This study presents some valuable recommendations for policymakers. Keeping in view the 

effects of age and education as found by this study, education programs regarding sustainability 

should be initiated for less educated and illiterate people and integration of these programs into 

school education. Further, the study also put forward suggestions for firms and marketers. In 

urban areas, firms should offer products with sustainable features which ageing consumers 

mostly consume. In contrast, in rural areas, goods consumed by young consumers should be 

offered with sustainable features. This selling strategy will increase the sales of firms and will 

contribute to the promotion of sustainable consumption, too. The findings show an insignificant 

difference between urban males and urban females; however, in rural areas, females are less 

sustainable than males. Therefore, it is suggested that firms should design and manufacture 

goods with sustainable features which females frequently consume, and these products must 
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be affordable and accessible to rural females. Moreover, education programs regarding 

sustainability should focus more on educating rural females and stimulating sustainable 

consumption behaviour of rural females. Generally, sustainable products are expensive and 

low-income and unemployed consumers cannot afford these products; therefore, it is suggested 

that low-priced sustainable products should be manufactured, or the government should 

support the firms to keep the price of sustainable products low. However, employed persons in 

urban areas are less sustainable; therefore, awareness about sustainable practices should be 

provided in the workplace. 
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