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Abstract 

Green marketing has been widely studied because of its importance in marketing theory. 
The purpose of this green marketing study unlike previous ones was to examine student’s 
awareness of how their green consumer behaviour impact environmental sustainability. A 
total of three hundred and seventeen (317) tertiary students from the Technical Universities 
of Ghana were used as respondents in a simple random sampling approach, using the internet 
survey method. Using the OpenBUGS Bayesian statistical technique, the findings of the 
present study showed an average level of awareness of green products; students consider 
the potential environmental impact of their actions when making purchase decisions, and as 
their purchase habits are affected by their concern for the environment. Thus, students are 
able to distinguish between green product and non–green product. Again, they know the 
benefits of green products, and would prefer buying green product as first option. Moreover, 
they believe green buying behavior can contribute to saving the environment because the 
study showed a direct relationship between buying behavior and the environmental concerns. 
Finally, the ANOVA results revealed that male students’ response to green product is 
positive compared to their female counterparts, whose response to green product are 
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negative. The study recommended that institutions could include in their marketing curricula 
subjects that train students on consumer knowledge, awareness, values, attitudes, 
expectations, perceptions and concerns for the environment. 

Keywords: green consumption, green environment, green marketing, green perception, 
green value 
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1. Introduction 

Consumer attitude, awareness and perception of green product affect the recent increase in 
behaviour toward the origin of products and the concern over consumption’s effect on the 
environment (Maheshwari, 2014; Mantiaha, 2016; Sharma & Trivedi, 2016). Consumer 
green behaviour compels marketers to cultivate green behaviour to gain increasing 
opportunities to convince consumers to select their products over competitors. Other 
products’ performance variables contribute to the firm’s performance but we need an 
optimum level of greenness to maintain competitive advantage. This green behaviour should 
therefore lead to environmental sustainability (Cooper, 2005). The concern for green 
marketing and environmental awareness has gained most attention and raised demanding 
issues in the academic research. Studies on green consumer behaviour has been vast and 
varying because of its importance to researchers. Studies have used socio-demographic 
variables to profile green consumers (Ferrell & Hartline, 2014; Park, Choi & Kim, 2012), 
and found that young adults in the 18 - 25 year age group, are most concerned of their natural 
and social surroundings which impact on their marketplace knowledge and purchase 
decisions. Similarly, Sharma’s (2015) study revealed that socio-demographic characteristics 
such as age and education level play an important role in influencing the consumer’s green 
awareness and behaviour. Again, Wang (2014) cites previous research studies that have 
identified among other demographic characteristics, young adults and individuals with high 
education as the most likely to engage in green consumption behaviour. The literature show 
that educated young adults are conscious of their immediate environment. It is therefore 
appropriate to consider such a population in a study that concerns itself with examining 
green consumer behaviour and green environment. Thus, this study used students of tertiary 
education in Ghana who falls within the educated young adult population category to 
evaluate the consumer green awareness and how that contribute environmental 
sustainability.  

A study by Rahman, Barua, Hoque and Zahir (2017) examined consumers’ perception 
towards green values created by the green marketing efforts by the promoters and its impact 
on their purchasing behaviour of eco-friendly sustainable products. This study also stressed 
marketers resolve to put in an effort to promote green brand awareness in the consumer’s 
mind relative to the non-green products. Despite the wider scope in the market for green 
products for consumer groups that have pro-environmental preferences, the paper revealed 
that green awareness is still low. The findings acknowledged green marketing’s ability to 
ensure a clean and eco-friendly environment. Therefore, as consumers become pro-green, 
they are in effect pushing for products which production and consumption has little or no 
effect on the environment, hence creating a clean environment.  

Another article by Maheshwari (2014) investigated consumer beliefs and attitude on 
environment protection and their purchasing behaviour of eco-friendly products. The results 
showed that to promote and sell products that are environmentally friendly, they need to 
expose consumers to enough green product marketing communication. The paper suggested 
that lack of exposure could exploit the market for greener products more within consumer 
groups that have pro-environmental values. In a related study, a research conducted by 
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Govender and Govender (2016) to examine the influence of green marketing on the 
purchasing behaviour of South African consumers, showed that consumers have enough 
knowledge on the issues facing the environment. They concluded that elements of the green 
marketing mix, such as green promotion, often raise awareness and encourage positive 
change in consumption behaviour. The study showed that although consumers were price 
sensitive in their purchase decisions, they preferred green products over standard 
alternatives. We can learn from these studies that consumers’ attitudes and beliefs regarding 
green products is to protect the environment, and the level of green awareness goes a long 
way to determine the amount of beliefs and attitudes. 

In other studies, Sharma and Trivedi (2016) examine how variables such as eco-labels, eco-
brands, environmental advertising, environmental awareness, green product, green price, 
green promotions and demographics, affect the consumer’s green marketing behaviour. The 
result showed that all the green marketing variables affected consumers towards the 
purchase of green products. According to research globalization, liberalization and 
privatization, rapid changes in technology, changes in the wants of the humans have seen a 
magnificent increase in recent years (Boztepe, 2012). This has resulted in the increased 
pollution levels and depletion of the natural resources. Therefore, the consumer is very 
particular about his or her environment and would sacrifice any other marketing variables 
for green product in other to reduce any damage to the environment to minimal levels. Again, 
Jaju (2016) investigated the impact of Green Marketing on consumer purchasing patterns 
and decision making in India. The author found that the intensity of green packaging and 
green branding, importance of green products and premium green pricing have a positive 
impact on consumer behaviour leading to green purchases. An article by Mantiaha (2016) 
to examine the influence of green marketing on consumer buying behaviour found that green 
promotion has a significant positive influence on consumer buying behaviour, but found no 
significant relationship between green product and consumer buying behaviour. This shows 
that green product awareness has superior influence on buying behaviour than the absence 
of green awareness.  

Biswas (2016) also contributed to the study of green consumer behaviour when he examined 
the drivers for green purchase decisions and willingness-to-pay. The results found a 
relationship between consumers’ perception about the functional aspect of green products 
and their willingness-to-pay. Prior to that, a study by Suki (2013) to examine the influence 
of consumers' environmental concerns and awareness of green product on their purchasing 
decision of green products showed that consumers' awareness is significant in purchasing 
decision of green products. In this direction, a person having concern for the environment 
and its brand image would have a stronger preference to buy a green product. This would 
compel companies to adopt green production, which with green consumption behaviour, 
affect sustainable environment (Sharma & Trivedi, 2016). Again, a research to access the 
green values of consumers, their level of awareness about environmental issues, green 
products and practices, found a high level of awareness and values about green marketing 
practices and products among the consumers (Bhatia & Jain, 2013).This result suggested 
that the consumer green product value and awareness, affect public concern for 
environmental issues, which influence environmental awareness creation and practices.  
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In another development, Sandu (2014) did a study to provide a comprehensive literature 
review of green marketing, eco-friendly products and green consumers to access how the 
degree of awareness on different environmental problems affect global concern to reduce 
negative impact on the environment. The conclusion was that green awareness leads to 
increased production of organic products, which has increase demand, and this practice 
helps maintain eco-friendly and sustainable environment. We can deduct from this analysis 
that green marketing awareness, green values and green production and consumption 
practices are necessary for having a clean and safe environment. A preceding study by Das, 
Dash and Padhy (2012) to find how companies handle strategic issues in green marketing, 
averred that green marketing incorporates a number of activities including, changes to 
products, changes to the production process and distribution systems, packaging, and 
changes to marketing communications. The study concluded that green marketing is 
possible, sustainable and profitable; and marketing strategies is critical for the 
organization’s competitiveness and eco-friendly and sustainable clean environment. Still on 
the green marketing and environmental concerns, Gbadeyan and Omolekan (2015) 
examined the challenges and opportunities of green marketing and sustainable 
development. They concluded that the low awareness level of green marketing among 
consumers resulted from lack of strategies for effective application of green 
marketing.  They confirmed that lack of sufficient awareness affects green production and 
green consumption; and this could have an adverse effect on the environment. Lee (2017) 
conducted a study to examine the impact of the new ecological paradigm, environmental 
collective efficacy, environmental knowledge, and collectivism on the green purchase 
intention of Korean and Chinese consumers. The study found that the new ecological 
paradigm, environmental collective efficacy, environmental knowledge, and collectivism 
had direct effect on green purchase intention of consumers.  

The work of Divyapriyadharshini, Devayani, Agalya, and Gokulapriya (2019) to determine 
the consumers’ awareness about green products and consumers support to the environment 
if they switch over to green products, revealed that green product awareness is the critical 
factor which affects consumers green purchasing decision. Therefore, green marketing 
awareness behaviour promote eco-friendly environment and leads to green cities. The work 
of Mahat et al. (2019) also supported the significant direct relationship between 
environmental awareness and consumer green consumption behaviour on developing a 
sustainable environment, when their study established a relationship between knowledge 
construct with consumer attitudes, practices, values, and behaviour. In a related article, Ting 
et al. (2019) explored the relationship between behavioural intentions and green hotel 
development. The results showed that a positive correlation existed between environmental 
attitude, subjective norms, perceived behavioural control, positive anticipated emotion, and 
desire intention. This study, again, confirmed the significant role of green consumer attitude, 
awareness and perception on green environment. 

A cursory evaluation of the empirical studies reveals that green marketing awareness 
influence consumer green awareness and green perception, which models consumer green 
behaviour, and consumer green beliefs and attitudes. Thus, green consumer awareness 
influence companies’ green products and production strategies and contribute to promotion 
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of eco-friendly environment. While many of the studies (Gbadeyan & Omolekan, 2015; Lee, 
2017; Devayani, Agalya, & Gokulapriya, 2019; Mahat et al., 2019; Ting et al., 2019) have 
focused on the relationship between green marketing and consumer buying behaviour and 
its consequences on environmental sustainability. Yet investigation into consumers value of 
green products, and their degree of awareness of how their green baying behaviour relates 
to the environment is under researched. This creates a gap in the instant literature, which 
needs scientific investigation. In the light of this, the current study focusses on investigating 
the young educated adults of the Technical Universities in Ghana’s value of green product, 
their green buying behaviour and their awareness of how their consumer green behaviour 
impact on the physical environment.    

2. Research Questions 

1. What is the level of consumer green awareness among students of Ghana?  

2. what is the consumer’s green value?  

3. How is the students’ green buying behaviour?   

4. what is the consumer’s perception of the relationship between their green buying 
behaviour and the state of the environment?  

3. Hypotheses 

H1: There is high level of students’ awareness of green products in Ghana 

H2: There is significant consumer green product value among tertiary students in Ghana 

H3: Consumers of tertiary institutions would prefer buying green product as first option  

H4: Consumers acknowledge that buying behaviour has direct relation with the status of the 
environment 

4. Literature Review 

4.1. Green marketing 

Green marketing may refer to production and sale of products that is believed to be 
environment friendly. It involves activities such as product change, modification of 
production processes, packaging, labeling, advertising strategies and increased awareness 
on compliance marketing among industries (American Marketing Association, 1975). This 
is in line with Dettie, Burchell and Riely (2012) who defined green marketing as the use of 
marketing mix to facilitate production that satisfy organizational and individual goals and 
at the same time ensure the preservation, protection and conservation of the natural 
environment. Focusing on the management responsibility in green marketing practices, 
green marketing relates to a strategic management practice that identifies, anticipate and 
satisfies consumer needs in a manner that earns the company profit and also protect and 
sustains the environment. Tanuj, Sourjo and Arpita (2013) described green marketing 
practices as a strategic management responsibility, by relating green marketing to a strategic 
management practice that identifies, expect and satisfies consumer needs in a manner that 
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does not only earn profit but also protect and sustains the environment., Bock, Lu and Joseph 
(2013) described green marketing in relation to a strategic effort made by management of a 
firm to provide customers with the environment friendly merchandise. This shows that 
organization’s green marketing practice achieves two results—provide customer value and 
environmental sustainability. Thus, customer attitude, awareness, expectation and 
perception of green marketing effect on the environment would enable them to put up with 
green marketing behaviour that would lead to green cities in Ghana. 

In a related study, Ansar (2013) defined green marketing as a deliberate marketing effort 
geared toward production, promotion and consumption practices that safes the environment 
and can satisfy not only consumers’ product needs but also their environmental needs. Thus, 
although green marketing is like traditional marketing, green marketing involves concern 
for a safe environment. To support this construct, Diglel and Yazdanifard (2014) described 
green marketing as a range of activities, which include alteration of the production process, 
adjustment of product lines and progression in packaging, and transforming advertising to 
satisfy both consumers’ product and environmental needs. Commenting on the activities 
within green marketing, Datta and Ishaswini, (2011) argued that the green marketing mix 
“preserves environmental resources and deliver value-added products and services”. 
Another meaning to green marketing by Nandini and Deshpande (2011) is that green 
marketing involves developing and promoting products and services that satisfy customer 
wants and needs for quality, performance, affordable price and convenience without having 
a detrimental impact on the environment. A person concerned about the welfare of the 
environment and, thus, displays environmentally friendly behaviour, and embraces and 
purchases eco-friendly products is behaving as a green consumer (Boztepe, 2012). Because 
of green awareness and green beliefs and attitudes, consumers are becoming mindful about 
the environment, and socially responsible consumers (Sawant, 2015). Green consumers 
know that their individual consumption behaviour impact on the environment (Dagher & 
Itani, 2014). Therefore, consumers are engaging in environmentally friendly behaviour and 
are supporting businesses that implement green strategies. 

The green marketing practices moves a consumer to buy environmentally sustainable 
products, with the aim to attaining a balance between the consumption objectives, and 
society and environmental concern (Samarasinghe, 2012). Firms gain competitive 
advantage if they use marketing practices that satisfy society’s needs and wants, and help to 
sustain the environment. Green marketing helps a firm improves on its image and create 
loyal customers, which translate into increased sales and profits (Kotler, 2011). Consumer 
purchase behaviour has a direct correlation with organization’s green marketing practices. 
Consumers exhibit direct actions that have a positive impact of their immediate environment, 
in what is called consumerism (Grob, 1995).  

4.2 Green awareness and perception 

Green environmental issues and green awareness in terms of green preference, green 
management and green branding have generated research interest (Lin & Huang, 2012). 
Green awareness refers to the consumers knowledge of and appreciation of how the 
environment is susceptible to human activities and how the environment can be protected 
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through the same human activities and behaviour. Green awareness is the consumers 
understand that the environment is fragile and need protection from human activities, 
including green consumption behaviour. Concern for environmental sustainability has 
compelled many consumers to engage in consumption practices that will encourage 
companies to increase production to ensure increase production to meet societal needs while 
protecting the environment for present and future generations (Saha, 2017). With this 
understanding, green consumer awareness would mean knowledge that enable the consumer 
to reward green companies and punish non-green companies through buying behaviours. As 
consumer awareness level increases, he/she comes to terms with how human consumption 
has created some environmental problems. This level of awareness makes consumers do 
everything they can to protect the environment and make it green through their purchasing 
behaviour of buying green products (Pagiaslis & Krontalis, 2014). As consumers continue 
to show concern for the environment and preferring products and services that safe the 
environment (Nimse et al., 2007), such concerns and awareness influence their purchases 
and consumption behaviour, which in time create eco-friendly attitude called green 
consumerism (Moisander, 2007). Here, consumers form a perception of green products and 
services. 

We find consumer perception formation towards green products to have a significant, but 
negative relationship between consumers´ corporate perceptions on green products 
(D´Souza et al., 2006). According to Okada and Mais (2010), the distinction between green 
firm and non-green firm lies in the extent to which they take proactive measures in 
environmental sustainability and position themselves based on environmentally sustainable 
philosophy. D’Souza et al. (2016) found corporate perception, product perception, product 
label and experience, as determining consumers´ perception formation towards a green 
product. Research confirm that consumer’s perception of an organization's corporate 
strategies towards environmental issues contributes to formation of the overall perception 
about green products. The findings showed that the Consumers would have a general 
perception on corporate policies that did not support firms that placed higher profitability in 
implementing green product strategies (Kong et al., 2014). Therefore, consumers who 
considered environmental issues when making a purchase are more likely to prefer green 
product to non-green products (Barber, 2010). This creates consumers’ perception formation 
as they develop long lasting attitudes, behaviours, values, and intention toward green 
products. 

4.3. Green buying behaviour and green environment 

Consumer green purchasing behaviour starts with the consumer’s awareness and 
understanding common green marketing practices expected from the producer include 
recycling, purchasing organic food, using less paper, saving electricity, avoiding aerosols 
and plastic bags (Gilg, Barr & Ford, 2005). As consumers become more concern of green 
marketing, they come to realize the effect of their own behaviour on the environment. Thus, 
they make buying a green product a priority over any other considerations, including price. 
Research has supported how consumers are focusing on the product of green companies, 
relative to non-green ones (Han et al., 2010). Previous studies have identified consumer 
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knowledge, awareness, values, attitudes, expectations, perceptions and concerns for the 
environment as factors that influence consumers’ pro-environmental behaviour (Oliver, 
Volschenk & Smit, 2011). In this way, consumers who are conscious of green marketing 
and its relationship with green environment might even sacrifice perceived quality products 
and services for lower quality products and services that provide a safe and clean 
environment (Han et al., 2010). Therefore, we believe that students’ awareness, concern and 
perception of green consumption would influence their ultimate purchasing behaviour 
toward green product and lead to green cities in Ghana.  

Studies confirm that when consumers are concern about the environment, they turn to prefer 
purchase of green product to non-green product (Grant, 2007). Though other studies failed 
to support that when consumers are concerned about the environment, they will purchase 
green products (Mc Eachern, Warnaby, Carrigan & Szmigin, 2010, cited in Solomon, 
Bamossy, Askegaard & Hogg, 2010), the positive effect of buying behaviour on the 
environment cannot be overemphasize (Saha, 2017; Samarasinghe, 2012) 

Consumer green awareness and buying behaviour is seen to have a correlation with the 
concern for the natural environment and its momentous ecosystem (Kaufmann, Pianni & 
Orphanidou, 2012). Thus, a conscious consumer makes buying decisions that A sustainable 
consciousness describes making more decision regarding the promote and preserve the 
natural environment as well as sustaining green society for the future (Carrete, Castaño, 
Felix, Centeno & González, 2012). In this way, the consumer recognizes the effect of his/her 
behaviour on the environment and feel responsible to prevent any negative effect of his/her 
buying behaviour on the environment. Kang, Lui and Kim (2013) learned that a consumer 
who is conscious and concern for green environment is more likely to exhibit perception 
towards sustaining the environment, and incline toward purchase eco-friendly products. 
Studies acknowledge that consumers are aware that their consumption behaviour impacts 
on the environment and that place a social responsibility on them to help safe the 
environment through their buying behaviour (Sawant, 2015; Dagher & Itani, 2014). As a 
result, consumers engage in environmentally-friendly behaviour and support firms that 
implement green strategies to support the environment (Ansar, 2013). 

5. Material And Methods 

This study uses OpenBUGS (Windows for Bayesian Inference Using Gibbs Sampling) 
which is a programming language-based software use to generate random sample from the 
posterior distribution of parameters of a Bayesian model. In the current study, we first 
evaluate and rank the responses from each categorical variable measuring green product. 
Afterward, we use two – way analysis of variance (ANOVA) to establish the posterior 
relationship between each of these categorical variable and gender. 

5.1 Evaluation and ranking of responses 

In using categorical variables there is a need to evaluate and rank responses of each factors 
constituting the variable under consideration. This set as a preliminary analysis leading to 
further analysis. In the current study the responses of each categorical variable were 
evaluated and ranked to ascertain which response is performing well within each category 
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of variable. There is a facility in OpenBUGS that monitor some ranked – related statistics 
on the basis of some specific stochastics vector nodes which can estimate or predict 
performances. 

5.2 Two – Way ANOVA in OpenBUGS 

In considering consumer attitude, awareness and perception of a product, we assume these 
variables as categorical explanatory variables with continuous response variable 𝑍.  Let 
assume two categorical Variables  𝐴  and 𝐵  with 𝐿   and 𝐿   levels respectively. If we 
assume a normal distribution for the response 𝑍 and the data is in the tabular form of a 
given size 𝐿 ×  𝐿  with 𝑛  observed in each cell, then the model is given as  

 
𝒁𝒂𝒃𝒌 ~ 𝑵(𝝁𝒂𝒃, 𝝈𝟐)  where  𝝁𝒂𝒃 = 𝝁𝟎 + 𝜶𝒂 +  𝜷𝒃 +  𝜶𝜷𝒂𝒃  

for 𝑘 = 1, 2, .  .  . , 𝑛   where 𝑎 = 1, 2, .  .  . , 𝐿   ; 𝑏 =  1, 2, .  .  . , 𝐿  ;  𝜇   is the overall 
common mean parameter which is also a constant ; 𝛼   and 𝛽   are parameters for 
categorical variable 𝐴 and 𝐵 respectively and  𝛼𝛽  interaction term. 

In this model the objective is to determine the mechanism leading to the outcome of response 
variable, 𝑍 since this is a random variable, uncertain. Again, two factors are used in this 
model leading to two - away analysis of variance (ANOVA) because in considering 
consumer attitude, awareness, perception others, it is also believed that at least there might 
be one factor such as age, gender, education which influences such a decision. 

In OpenBUGS which is a software for Bayesian analysis, which allow generalization of the 
analysis of variance (ANOVA) involving categorical analysis, a constraint is often imposed 
on the parameters. The constraint gives interpretation and practical meaning of the 
parameters. The most known constraints are: 

Corner Constraints  in this constraint, the effect of a level 𝒓 = { 𝟏, 𝟐,   .   .   . , 𝑳𝑨 is set 
equal to zero: 𝛼 = 0.  Where 𝑟  is referred to as the baseline or reference category for 
factor 𝐴.  

Sum -to – Zero Constraints (STZ) in the likelihood one parameter is substituted with the 
function resulting to the following constraint 

𝛼  = 0 

 

This constraint term captures an overall mean effect. 

The prior for 𝜇  and 𝛼 , 𝛽  , 𝛼𝛽  is considered using a simple normal distribution with 
mean zero and the variance is substituted with parameter 𝜏  which is precision and gamma 
is the corresponding prior for this precision, 𝜏 ~ 𝑔𝑎𝑚𝑚𝑎(𝑎, 𝑏). However, because there is 
no information available we used low prior to express our prior ignorance. The use of 
precision is to make it compatible with OpenBUGS system. If the data is specified as 
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𝐿  ×  𝐿  column the likelihood can be specified using triple loop in OpenBUGS in order 
to define all elements of the response array 𝑧. In view of this we can specify the model in 
terms of precision by  

𝑧  ~ 𝑁(𝜇 , τ ) 
for  𝑘 = 1, 2, .  .  . , 𝑛    where 𝑎 = 1, 2, .  .  . , 𝐿  and  𝑏 =  1, 2,.  .  . , 𝐿 . 

5.3. Data collection method 

This study used the quantitative survey method. We distributed the questionnaire online via 
the social media platforms, including Watts up, Email, Moodle, the Facebook. We chose the 
online platform because it is less intrusive and it allows a wider coverage on respondents. It 
is also because of the Covid-19, students were not on campuses to make face-to-face data 
collection possible (May and June 2020). Many of the respondents were not marketing 
students and might not understand the technical terms such as green marketing, green 
consumption and green environment. A brief explanation of these concepts was sent 
together with the questionnaire to help the respondent understand what is expected so they 
can answer objectively.  We selected 350 consumers from all the ten Technical Universities 
in Ghana. We used the simple random sampling technique and sent the questionnaire to the 
social media platforms of students for anybody who wishes to take part in the survey did so. 
Participation of respondents was voluntary.  

6. Results and Discussion 

The data for this study constitute three hundred and seventeen (317) respondents across ten 
(10) Tertiary students in Ghana. In OpenBUGS the responses were coded with three 
thousand (3000) iteration, after discarding initial thousand (1000) iteration as burn in period, 
we sampled from two thousand (2000) and the result is shown below. The first part is the 
evaluation and ranking of the responses for each categorical variable which is the 
preliminary analysis and the second part of the analysis is posterior summaries of two -way 
ANOVA model for each categorical variable and gender. In using gender, we were assessing 
the influence of this variable on green product.  

6.1 Evaluations and ranking of categorical responses of green product 

The tables below show the posterior evaluation and ranking of green product awareness, 
green consumer value, purchasing behaviour for green products and relationship between 
purchasing behaviour and environment. In measuring these variables there were five (5) 
factors each measuring these variables. The green product awareness responses were 
categorized using very low (1), low (2), average (3), high (4) and very high (5). However, 
green consumer value, purchasing behaviour for green products and relationship between 
purchasing behaviour and environment were measured using Likert scale, strongly disagree 
(1), disagree (2), undecided (3), agree (4) and strongly agree (5). The result is shown below.  
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Table1. Posterior ranking of green product awareness      

 Node       2.5% Median 97.5% 

Awareness [1}         1 1 3 

Awareness [2]          1 2 3 

Awareness [3]         4 5 5 

Awareness [4]          4 4 5 

Awareness [5]          1 3 3 

 

Table 2. Posterior ranking of green consumer value  

Node          2.5% Median 97.5% 

Value [1]       1      1      2 

Value [2]      1      2      2 

Value [3]      3      3      3 

Value [4]      5     5      5 

Value [5]      4      4      4 

Table 3. Posterior ranking of purchasing behaviour for green product 

Node             2.5%    Median 97.5% 

Behaviour [1]      1     1      2 

Behaviour [2]      1     2      2 

Behaviour [3]      3     3      3 

Behaviour [4]      5     5      5 

Behaviour [5]      4     4      4 

 

Table 4. Posterior ranking of relationship between purchasing behaviour and environment 

Node           2.5%    Median   97.5% 

PurEn [1]            1      1       2 

PurEn [2]            1      2       2 

PurEn [3]            3      3       3 

PurEn [4]            5      5       5 

PurEn [5            4      4       4 

In table1 the median of the rank for each level of awareness is given within the 2.5 – 97.5% 
percentiles. We can observe that category three (3) which is “average” knowledge in green 
awareness dominates the response on green awareness with median of five (5), lower 
boundary (2.5%) of 4 and upper boundary (97.5%) of 5.The second category is those with” 
high” level of  green product awareness. This indicate that the awareness level of green 
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product within the population under study is significant. Table 2 shows that category four 
(4, “agree”) dominates green consumer value and this is followed by category five (5, 
strongly agree). Therefore, it clear that majority of respondents pay attention to consumer 
value of green product. Again, Table 3 indicate that category four (4, agree) and category 
five (5, strongly agree) supersede when considering responses on purchasing behaviour of 
green product.  This is the same for Table 4 which gives the categorical responses of 
relationship between purchasing behaviour and environmental concerns. The values on 
Table 4 shows that category four (4, agree) and five (strongly agree) dominates all other 
category of responses. We are 95% sure of the above responses. 

These findings answer the four-research question in this study. In the first instance, it is clear 
that the level of awareness of green products among students of the Technical Universities 
in Ghana is on average level. The above findings further show that the awareness is on 
higher ascendancy as the next highest response indicates on the table1. This means among 
other things; most (above average number) students are able to distinguish between green 
product and non – green product and again they know the benefit of green products.  

The findings above also reveal that there is significant consumer green product value among 
tertiary students in Ghana. This implies many of the students consider the potential 
environmental impact of their actions when making purchase decisions and also as their 
purchase habits are affected by their concern for the environment 

Again, it is obvious consumers of tertiary institutions would prefer buying green product as 
first option most of them agree to their purchasing behaviour to green product. In this vain, 
among other things they consider while buying is reading the label of the product to see if 
the contents are environmentally safe before buying, they avoid buying products from 
companies which are not environmentally responsible and they buy products with enough 
information to confirm their greenness.  

Finally, there is enough evidence from above findings that consumers of this study 
acknowledge the direct relationship between buying behaviour and their environmental 
status.  In other words, they agree that littering of the environment is a serious issue and 
green buying behaviour can contribute to saving the situation. Moreover, they agree to pay 
extra price for a green product because consumers of this study are aware of how such 
environment friendly products can save their environment. 

6.2 Posterior summaries of two – way analysis of variance (ANOVA) 

In each of the tables below is the posterior summaries for the MCMC algorithm for 3000 
iterations while the initial 1000 was discarded after the burn in period. The tables contain 
posterior summaries for each of the four categorical variables: green product awareness, 
green consumer value, purchasing behaviour of green product and relationship between 
purchasing behaviour and environment against gender. 
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Table 5. Posterior summaries of parameters of interaction in two- way ANOVA for green 
awareness and gender  

Node      Mean   Sd  MC-Error  2.5% Median 97.5% Start  Sample 

Awareness [2]      4.749    5.604 0.4679 -6.13  4.677  16.59  1001  2000 

Awareness [3]      44.14    5.636 0.4412 32.89  44.1  54.83  1001  2000 

Awareness [4]     36.15    5.616 0.4518 25.77  36.11  47.41  1001  2000 

Awareness [5]     9.169   5.582 0.4068 -1.756 9.133  20.41  1001  2000 

Gender [2]      -0.1611  5.381 0.4945 -11.47 -0.0609 9.701  1001  2000 

Awereness.gender [2,2]   1.172   7.824 0.633  -14.28 1.132 1 7.21  1001  2000 

Awereness.gender[3,2]   -12.43   7.541 0.5741 -26.28 -12.48 2.749  1001  2000 

Awereness.gender[4,2]   -11.8   7.817 0.601  -26.94 -11.94 3.849  1001  2000 

Awereness.gender[5,2]   -7.516   7.589 0.5296 -21.74 -7.74  8.279  1001  2000 

mu0        16.02   3.938 0.3724 7.912  16.27  23.25  1001  2000 

s       8.872   0.9902 0.02726  7.196  8.783  11.09  1001  2000 

Table 6. Posterior summaries of parameters of interaction in two- way ANOVA for green 
value and gender  

Node             Mean     Sd     MC-Error      2.5%    Median   97.5%   Start    Sample 

Value [2]          1.843    5.986     0.461          -10.15 1.993 13.17 1001  2000 

Value [3]          27.18    6.142     0.4774      14.36 27.12 39.0   1001  2000 

Value [4]           69.23    5.952    0.4338      57.18 69.08 81.1      1001 2000 

Value [5]           45.13  5.865 0.4502      33.75 45.31 56.26 1001      2000 

Gender [2]         -2.417 6.007 0.5794     -13.65 -2.541 10.02 1001  2000 

Value.gender [2,2]   2.146 8.82      0.6878      -15.6 2.351 19.89 1001  2000 

Value.gender[3,2]   -4.066    8.73      0.6905      -22.23 -3.837 13.03 1001  2000 

Value.gender[4,2] -18.22    8.642 0.6601      -35.74 -17.88 -1.054 1001      2000 

Value.gender[5,2] 0.3877    8.441 0.6778      -16.08 0.556 16.24 1001      2000 

mu0               6.206  4.191 0.399        -1.872 6.056 14.73 1001      2000 

s               9.684     1.074 0.02791       7.829 9.597 12.0      1001 2000 
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Table 7. Posterior summaries of parameters of interaction in two- way ANOVA for 
purchasing behaviour and gender  
Node         Mean  Sd MC-Error  2.5%  Median 97.5% Start  Sample 

Behaviour [2]   2.869 4.362 0.3653 -5.598 2.813 12.1  1001  2000 

Behaviour [3]   19.07 4.385 0.3444 10.31 19.03 27.39 1001  2000 

Behaviour [4]   66.2  4.371 0.3527 58.11 66.17 74.96 1001  2000 

Behaviour 5]   55.36 4.344 0.3176 46.84 55.32 64.13 1001  2000 

Behaviour.gender [2,2] -2.936 6.093 0.495 -14.89 -2.969 9.535 1001  2000 

Behaviour.gender[3,2] -2.365 5.871 0.449 -13.18 -2.404 9.452 1001  2000 

Behaviour.gender[4,2] -16.06 6.087 0.4698 -27.86 -16.16 -3.907 1001  2000 

Behaviour.gender[5,2] -7.483 5.909 0.4144 -18.55 -7.675 4.806 1001  2000 

Gender [2]   -0.4945 4.193 0.3867 -9.311 -0.4207 7.196 1001  2000 

mu0     6.153 3.066 0.2907 -0.1189 6.342 11.77 1001  2000 

s     6.887 0.769 0.02118 5.584 6.818 8.615 1001  2000 

 

Table 8. Posterior summaries of parameters of interaction in two- way ANOVA for 
relationship between purchasing behaviour and gender  

Node       Mean    Sd     MC-Error    2.5%    Median   97.5%   Start    Sample 

PurEn [2]        146 6.243 0.5203 -8.993 3.071 16.35 1001  2000 

PurEn [3]        26.79 6.28  0.4905 14.25 26.76 38.69 1001  2000 

PurEn [4]        71.06 6.259 0.5026 59.5  71.01 83.6  1001  2000 

PurEn [5]        46.34 6.221 0.4523 34.16 46.3  58.85 1001  2000 

PurEn. Gender [2,2]  2.553 8.714 0.7033 -14.69 2.504 20.4  1001  2000 

PurEn.Gender [3,2]  -2.131 8.4  0.6377 -17.52 -2.18  14.79 1001     2000 

PurEn.Gender [4,2]  -22.71 8.71  0.6681 -39.62 -22.87 -5.259 1001     2000 

PurEn.Gender[5,2]  -1.529 8.455 0.5883 -17.39 -1.782 16.08 1001     2000 

Gender [2]       -1.525 5.992 0.5495 -14.12 -1.421 9.454 1001  2000 

mu0          5.405 4.386 0.4141 -3.644 5.678 13.47 1001  2000 

s          9.902 1.105 0.03047 8.032 9.799 12.4  1001  2000 

In the first instance, Tables5 to Table8 give us indication that the posterior modeling using 
ANOVA in each Table was successfully converged as the value Sd (Standard deviation) 
is larger than the values of MC-Error (Markov Chain Error). Again, in all the four tables 
(Table5 to Table8), indicate that the mean value for each parameter including the interaction 
terms are far from zero which show that both gender (Male and female) and each categorical 
variable influences the responses on green product. However, it is evident that as categorical 
response of male is positively associated with green product, it is negatively associated with 
the female response. This is shown as we observe the mean score of each categorical 
response for male being posteriori positive while almost all (except the parameter node [2, 
2] which is the interaction between categorical response two [2] and female [2] in the case 
of green awareness, consumer green value and relationship between purchasing behaviour 
and environment that is positive ) the female interaction terms for each categorical response 
being posteriori negative.  
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Again, on Table5 we observed that the highest positive effect of green awareness on male 
students is categorical response awareness [3] with posteriori expected value of 44.14. This 
finding supports the ranking of categorical response above. Meaning, the awareness level 
of green product for the students in this study is average followed by high [4] with posterior 
expected value of 36.15 and the posterior distribution of the standard deviation is expected 
to be equal to 8.872. Table6 shows that the highest positive effect of consumer green value 
on male students is categorical response value [4] with posteriori expected value of 69.23 
and its posterior distribution for the standard deviation is expected to be equal to 9.684. This 
implies most male students agree that they value green product and this can be said of their 
purchasing behaviour and relationship they perceive between purchasing behaviour and 
their environment on Table7 and Table8 as they agree with posterior expected values of 
66.2(Standard deviation ,6.887) and 71.06 (standard deviation 9.902) respectively. 

The ANOVA findings above gives an indication of interaction between gender and green 
product. The findings show that indeed gender contribute to green product among tertiary 
students. However, male students’ response to green product is positive compare to their 
female whose response to green product are negative.   

7. Conclusions 

Based on extensive literature review and the analysis and discussion of findings, the current 
article provides a set of explanatory variables of green consumption behaviour. It is regarded 
as the basis for a consensus for understanding the green awareness and value, as well as the 
consumption behaviour and how they relate to environmental concerns, as a means of 
persuading consumers to have positive attitude and perception toward green product, and to 
buy green products which in turn will help to improve the quality of the immediate 
environment. As a result, this information is a crucial source for informing marketing 
strategies and approaches of green product-oriented companies and green-conscious 
consumers. By understanding appreciation of the relationship between consumption 
behaviour and green environmental concerns, companies can produce and persuade their 
customers to buy green products which in turn will help to improve the quality of 
environment. Also, consumerists could persuade society to be green environmentally 
conscious through their purchases behaviour by using the students as a first point of call. As 
a quantitative study, the article reviewed relevant literature on green marketing, green 
perception and green consumer value and how they influence consumer to purchase green 
product, with green environment in mind as the end product, as a means of answering the 
research questions. Hypotheses were proposed and OpenBUGS conducted for evaluation 
and ranking of categorical responses of green product awareness, green consumer value, 
green purchase behaviour and the relationship between green purchase behaviour and the 
environment. Then we used ANOVA to examine the parameters of interaction for the green 
constructs and gender. 

Results show that the level of awareness of green products amongst tertiary students in 
Ghana is average. Also, the students consider the potential environmental impact of their 
actions when making purchase decisions, and as their purchase habits are affected by their 
concern for the environment; and that among other things, most students are able to 
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distinguish between green product and non – green product. Again, they know the benefits 
of green products. Consumers of tertiary institutions would prefer buying green product as 
first option. Moreover, green buying behaviour can contribute to saving the environment as 
tertiary students acknowledge the direct relationship between buying behaviour and the 
environmental status.  Finally, male students’ response to green product is positive 
compared to their female counterparts, whose response to green product are negative.  

The findings of this study extends the research of green consumption in four important 
ways .First, the current paper extends existing research on the relationship between 
consumer green buying behaviour and the conscious care for the environment from the 
tertiary students’ perspective, which also contributes to body of knowledge of research that 
explores the relationship above in a Ghanaian context. On the one hand, there is a growing 
literature focusing on the relationship between environmental responsibility and green 
consumption behaviour, but most of which merely focuses on the determinants from the 
perceptive of producers and suppliers, and less on the consumers responsibility to the 
environment (Chuang & Huang, 2018; Su, Swanson, Hsu & Chen, 2017). Second, this study 
introduces an important variable to explain the positive effect of consumers’ green 
environmental consciousness on green consumption behaviour, which reveals that 
consumer’s environmental concerns is a critical antecedent for green consumption 
behaviour. The finding is in line with (Devayani, Agalya, & Gokulapriya, 2019; Malik, 
Singhal & Tiwari, 2017) whose study reveal that environmental concerns play a mediating 
role in green consumption.   

Third, this study contributes to previous studies by investigating the interaction between 
gender and green product variables. Specifically, this study provides empirical evidence that 
indeed gender contribute to green product among tertiary students. However, male students’ 
response to green product is positive compare to their female whose response to green 
product are negative. The result is consistent with previous research the concluded that 
socio-demographic characteristics such as gender and education level play an important role 
in influencing the consumer’s green awareness and behaviour (Sharma, 2015). Fourth, the 
current study contributes to the extant literature on the level of green environmental 
responsibility of young adult in society. The result found a relatively high level of green 
awareness and green product value as well as direct positive relationship between green 
purchase behaviour and the environment among tertiary students. This finding is consistent 
with the study of Choi & Kim (2012), which revealed that young adults in the 18 to 25 year 
age group, are most concern of their natural and social surroundings which impact on their 
marketplace knowledge and purchase decisions. It is also in line with the work of Wang 
(2014) cites previous research studies that have identified among other demographic 
characteristics, young adults and individuals with high education as the most likely to 
engage in green consumption behaviour. 

8. Managerial Implications and Scope for Further Research 

On the bases of the findings and conclusions the following implications are outlined: 

Academic Implication: The tertiary institutions could include in their curricula subjects that 
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train students on consumer knowledge, awareness, values, attitudes, expectations, 
perceptions and concerns for the environment as factors that influence consumers’ pro-
environmental behaviour (Oliver, Volschenk & Smit, 2011). This is because when 
consumers are concern about the environment, they turn to prefer purchase of green product 
to non-green product (Grant, 2007) 

Practical implication: This study can help companies, and sellers who want to be 
competitive by attracting among others the majority of green consumers to buy their product, 
and together participate in solving environmental issues. Producers can use these green 
motivators to persuade consumers for choosing green products, and to adopt societal 
marketing orientation. By so doing, the producers gain market share and possibly 
profitability, and the environment is also sustained 

Social implication: The current study will contribute to public understanding, knowledge, 
and attitude for going green and do their part to commit in solving environmental issues and 
make less negative impact on the environmental. It is significant that as consumers are 
motivated to buy green products, this will contribute to both clean environment and healthy 
life. 

Policy implication: The environmental protection Council and the Ministry of Environment 
Science and Technology can promote improved quality environment for clean Ghana by 
starting the campaign with the tertiary institution and narrow it down to the other education 
institutions. These can carry the crusade across the country and can influence friends, 
relatives and neighbors to support developing green environment through green consumer 
behaviour. 

Future Research: The scope of the study is tertiary students, therefore making the results 
begs from generalization. A cross sectional and cross-country study could be more useful 
for generalization. Future studies can consider widen the scope to enhance generalization. 
The relationship between consumption behaviour and green environment may also be 
influenced by geographical factors and personal attitudes, apart from gender. These 
dimensions can also be used by future authors to study whether how people in different 
geographical areas and with different attitude are influenced by which extent and could 
influence their purchasing decision in an environmentally friendly way.  
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