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ABSTRACT 

With the development of IT over the past two decades IT consumption has become more prevalent 

among developed countries. This consumption has led also to an increase in electricity consumption 

and waste generated by these products. Green IT is one of the solutions for this ever-growing 

consumption. Most of the studies developed around Green IT have taken a corporate approach, 

targeting mostly its IT, employees. Despite the importance of corporate carbon footprint reduction, a 

consumer-centric approach should also be taken. The objective of this study is to explore the potential 

factors that would lead to the adoption of Green IT, specifically the intention to purchase and use. For 

this purpose, we deployed a questionnaire in which a sample of 183 respondents was collected from 

the ages of 18 to 68 years old. To analyze this data we used the Partial Least Square Structural Equation 

Modelling through the SmartPLS software. From the estimated model show no statistical evidence that 

Price expectancy and social influence aren’t determining factors when it comes to predicting consumer 

behavior, but Green IT knowledge and belief, habit Environmental concern, and performance 

expectancy are greatly associated with the intention to adopt Green IT. The result differs sometimes 

greatly from what has been observed in a corporate environment, Green IT belief is a greater factor 

when it comes to intentions to adopt it and social influence seems to have little to no impact on 

consumer decisions. The model estimated shows that there is interest and intention to adopt Green IT 

and it helps understand the consumer intentions towards Green IT products, painting a landscape for 

more sustainable IT products going forward. 
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1. INTRODUCTION 

Environmental concerns have been on the rise especially in recent years, with the increasing resource 
constraints and environmental pollution these problems have attracted increasing attention from 
academics, policymakers, and consumers alike. Studies have confirmed that one of the biggest issues 
are unreasonable consumption habits and patterns being one of the most influential factors for the 
environment and causing nearly 40% of environmental degradation(Kranz & Picot, 2011). Green IT is 
most defined as the practice of environmentally sustainable computing (Ojo et al., 2019). The rise in IT 
usage not only present in most of day-to-day life but also in areas like business have drawn more 
attention to the positive and negative effects of IT. The most recognized negative impacts are mostly 
tied to the waste produced by IT and the resources needed to keep these developments working, 
whilst the positive effects are mostly tied to the greener practices in IT that contribute to sustainability 
environmental protection, and natural resource conservation.  
 
Despite several worldwide policies, consumer energy household consumption continues to 
grow(Aydin & Brounen, 2019). Households in the European Union have a big weight on the increasing 
energy consumption, with values reaching 26% for lighting and 14.1% for appliances in 2019 (The 
Future Carbon Footprint of the ICT and E&M Sectors, 2018).  The IT sector’s carbon footprint represents 
about 1.4% of the global emissions (800 thws), from these 800 twhs nearly half pertain to user devices 
(400 thws)(The Future Carbon Footprint of the ICT and E&M Sectors, 2018). Studies suggest that these 
values will continue to grow exponentially(Mihai et al., 2019), however, this growth can be stopped by 
the adoption of more energy-efficient devices that limit energy usage. This is the main ambition of 
Green IT when it comes to the consumer, to educate and incentivize more power-efficient devices to 
reduce the carbon footprint of users. 

            
Most of the research on Green IT has been focused on organizations, having as respondents the IT 
professionals of said companies. This view is extremely one-sided since it only considers the companies 
as consumers of IT and despite playing a big part in IT consumption the role of the individual, the 
consumer, should be taken into consideration (Molla et al., 2014; Ojo et al., 2019). This approach needs 
to take several steps, including understanding the consumer, and grasping their feelings and concerns 
to later understand and predict their attitudes. 
 
This demands the investigation of Green IT’s characteristics are enough to persuade users to transition 
to more environmentally friendly purchases when it comes to IT devices. (Ojo et al., 2019). Green IT 
development and attributes can influence a consumer’s behavior towards a Product or service. 
Therefore, the purpose of this study is to realize what those attributes can be, product attributes, 
societal pressure, or even consumer beliefs and knowledge. 
 
 
This research falls in line with what has been discovered about what is called e-waste. This waste has 
been increasing throughout the years as newer technologies arise and the old ones become obsolete 
(Mihai et al., 2019; Vermeșan et al., 2020). This waste has not been properly disposed of and much of 
it has been accumulating in dump sites in less developed countries (Maes & Preston-Whyte, 2022), 
making it a global problem, and calling for long-term solutions. Green IT can be part of those solutions. 
 
This dissertation is divided into a total of seven sections. The next section will be focusing on Green IT, 
a bit of the studies it has been a topic in what theories and frameworks were developed, and the 
frameworks used to develop the model for this study. The third section is pertaining to the 
questionnaire and the sample collected for this study. The fourth section will be focusing on the 
statistical analysis and theoretical and practical implications of this study. The fifth and sixth chapters 



2 
 

will be the concluding chapters, detailing the main conclusions of the study and future 
recommendations and limitations respectively. 
 

Table 1-Most influential studies 

 

 

   

AUTHOR PAPER FINDINGS 

VENKATESH ET AL. Consumer Acceptance and Use of 

Information Technology: Extending 

the Unified Theory of Acceptance 

and Use of Technology 

This paper extends the already existing 

UTAUT model incorporating new 

concepts, therefore it can be seen as the 

creation of the UTAUT2 model 

BUBA E IBRAHIM Behavioral Model for Decision-

Makers’ towards the Intention to 

Adopt Green Information 

Technology: A Preliminary Study 

Utilizing two different architectures, the 

Theory of planned behavior and the 

Norma activation model, this study 

proves their usefulness when studying 

the intentions to adopt Green IT 

OJO ET AL. Toward green computing practices: 

A Malaysian study of green belief 

and attitude among Information 

Technology professionals 

This study incorporates the BAO 

architecture in the study of Green IT 

among IT professionals, it proves that 

this architecture is successful in studying 

these phenomena in a corporate 

environment 

SCHMIDT ET AL. INFLUENCE OF GREEN IT ON 

CONSUMERS’ BUYING BEHAVIOUR 

OF PERSONAL COMPUTERS: 

IMPLICATIONS FROM A CONJOINT 

ANALYSIS 

This study applies the concepts of Green 

IT in a consumer environment when it 

comes to the purchase of a personal 

computer, it proves the importance of 

the consumer view on the topic and calls 

to action further study of this topic 

PALAU-SAUMELL ET 

AL. 

User Acceptance of Mobile Apps for 

Restaurants: An Expanded and 

Extended UTAUT-2 

This paper studies the user acceptance 

of new technology, in this case, mobile 

apps for restaurants. It proves  that the 

UTAUT2 architecture is extremely 

successful when studying new 

technologies in a consumer-centric way 
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2. LITERATURE REVIEW 

Most of the literature surrounding Green IT references it as a Business centered phenomenon and has 

been thoroughly studied. Although the IT-related carbon footprint made by businesses is large (and a 

problem that needs to be addressed) it is insufficient to study the relevance of Green IT from a one-

sided viewpoint (Schmidt et al., 2010). The consumer carbon footprint is also a growing issue and a 

necessary one that needs to be studied.  With the rise in household electricity consumption (Jens 

Malmodin Dag Lundén)(The Future Carbon Footprint of the ICT and E&M Sectors, 2018) and the 

increase in usage of IT devices, consumers have started adopting what is defined as “Green IT” to 

decrease their consumption in electricity and IT related resources (Kranz & Picot, 2011). This behavior 

has been studied and proven to be a rising trend and one essential to limit the negative consequences 

of the rapid growth in electricity consumption (Kranz & Picot, 2011). 

Recent studies have shown the importance of Green IT knowledge, Belief, Attitude, and societal 

influence on Green IT behavior (Molla et al., 2014). These factors are detrimental to the adoption of 

Green IT in a professional environment, therefore they need to be studied with a consumer-centered 

approach. 

When it comes to the adoption of new technologies, three factors are relevant: Performance 

expectancy (Palau-Saumell et al., 2019), Habit (Limayem et al., 2007), and price value (Palau-Saumell 

et al., 2019). These factors are used in studies employing the UTAUT2 framework which is related to 

the study of behavior toward the adoption of new technologies. Whilst not a new technology, Green 

IT can be classified as a new way of approaching already existing products, justifying the study of these 

three factors that impact the way that the consumer perceives Green IT products.  

Other studies have posed and proved the importance of Environmental concern as a factor that 

influences the consumers' attitude towards GIT,  as seen in (Buba & Ibrahim, 2021) who show the 

extreme importance of this factor in decision-makers, in this case consumers, intention to adopt Green 

IT. 

 

2.1.  BELIEF-ACTION-OUTCOME (BAO) 

The BAO model was originally conceptualized by (Melville, 2010), and consists of studying the 

importance of IS in shaping beliefs in the environment, enabling greener practices within 

organizations.  

The BAO framework was in itself an adaptation and extension of Coleman’s Models of social and 

individual relations (Coleman, 1986) (Figure 1) and information systems. (Ojo et al., 2019) further 

adapted the BAO model, developing a study which highlights the importance of GIT yet again in an 

organizational context. Further extending the model proposed by (Melville, 2010),  (Ojo et al., 2019) 

propose that GIT beliefs are influenced by three main factors: personal awareness, management 

support, and social influence.  
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Figure 1– Coleman’s model of Social and Individual Relations 

As mentioned, the original model proposed by (Melville, 2010) is an adaptation of Coleman’s model 

(Coleman, 1986). This architecture provides a way of posing research questions, intersecting IS with 

environmental sustainability in organizations. Both models use Macro and Micro level variables, which 

have different purposes. Micro-level variables investigate the small-scale interaction between 

individuals, such as conversations or group dynamics. Macro-level variables, on the other hand, are 

used for the study of large-scale social progress, such as stability and societal change (Davidsson & 

Wiklund, 2007). 

The first construct in the BAOs framework is Belief formation. This refers to how beliefs, desires, and 

opportunities about the natural environment are formed. It has 3 main sub-constructs: Societal 

structure, Individual Beliefs, and Organizational structure. Societal structure is considered to be a 

Macro factor being defined as “Cultural or normative patterns that define expectations of agents about 

each other's behavior and that organize enduring interrelationships” (López & Scott, 2000). 

Organizational structure refers to how an organization divides its labor into different tasks, achieving 

coordination between them. The last one Individual belief, a Micro level construct refers to the state 

of mind of an individual, his internal beliefs desires, and opportunities. 

The second element in the model is Action formation, defining how mental states about the 

environment and its state translate into actions, such as an adoption of a new information system in 

order to aid with organizational recycling (Melville, 2010). This element serves as a Micro level 

connector between the other two elements and their micro-level constructs. 

The final element of the BAO framework is Outcome formation, analyzing how the actions taken affect 

social and organizational systems. It is comprised of three main sub-constructs: Behavior of social 

system, Individual actions, and the Behavior of the Organization. The first one is a Macro level concept 

and refers to the functioning of the society and its behavior when it comes to the action outcome. The 

behavior of the organization, a Macro level concept refers to the functioning and behavior of the 

organization after the actions. The third one, Individual actions, is a Micro level concept that represents 

the action an individual takes and how it affects them. 

As mentioned, both models have been used in more business-centric approaches, having into 

consideration factors such as Managerial Culture and Organizational structure. In the context of this 

study, such factors are not considered seeing as they mostly relate to an organizational approach. 
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Taking this into account, part of the architecture was adapted to test if these hypotheses which were 

already proven in the business-centric environment would be relevant in a consumer environment 

when it comes to their attitude towards GIT.  

 

Five main hypotheses were adapted from studies that have used this model. Two of them pertaining 

to the societal structure, two on individual beliefs, and one on individual actions.  

GIT knowledge was the first individual belief adopted. This factor pertains to an individual’s knowledge 

on Green IT, what it is, how it can be used, and what products can be classified as such. This factor has 

been studied from two different views influencing the user’s attitude towards GIT directly and through 

the mediating effect of GIT belief.  

According to(Fryxell & Lo, sem data), Environmental knowledge can be defined as “a general 

knowledge of facts, concepts, and relationships concerning the natural environment and its major 

ecosystems”, also according to (Koo & Chung, 2014) “Knowledge consists of what a person believes 

about the way the world works in general and in a specific context”.  

The acquisition and increase of pro-environmental knowledge can have a significant effect on 

environmentally friendly beliefs and attitudes. Besides influencing attitude directly studies have also 

posited the hypothesis that Green IT knowledge can have a direct effect on the attitude towards Green 

IT mediated by the IT user’s GIT belief(Ojo et al., 2019). 

Belief refers to the acceptance of a given fact by an individual at a given point without the need for 

proof. GIT belief has been defined as the user’s perception and cognition about the effects of IT waste 

and usage on the environment(Molla et al., 2014). Based on their experience and education, users can 

deepen their knowledge about GIT enabling them to internalize green beliefs and attitudes 

(Subramanian et al., 2016).    

 Figure 2-Belief Action Outcome Framework 
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According to (Ojo et al., 2019) an IT user’s knowledge on GIT can create a strong feeling toward GIT 

since the user creates a deepened understanding of the relevance of GIT  in addressing environmental 

issues. With this in mind, two hypotheses were created H3 which pertains to the effect of GIT 

knowledge on the user’s GIT attitude, and H4 which pertains to the mediating effects of GIT belief 

towards the user’s attitude towards GIT. 

H1: A person’s GIT knowledge directly influences their GIT belief 

H2: A person’s GIT knowledge is positively related to their attitude towards GIT 

H3:A person’s GIT knowledge is indirectly related to their attitude towards GIT through GIT belief 

Social influence has been studied mainly under the guides of the Theory of planned behavior and the 

Theory of reasoned action, conceptualizing it as a subjective norm(Lewis et al., 2003). In these studies, 

Social influence is defined as the "perceived social pressure to perform or not perform the behavior” 

(Ajzen and Fishbein 1989). Another conceptualization, that emerged from the study of the adoption of 

communication technology, is the theory that leans on social networks as a diffusion engine on the 

opinion of technology. This means that an individual’s perception of a specific technology is heavily 

influenced by his social network.  

Social influence has been shown to be very prominent in determining an individual’s belief about the 

usefulness of a technology (Lewis et al., 2003; Ojo et al., 2019). Since an individual’s actions can be 

shaped by their social circle, the people they most closely associate with, facilitate the creation of an 

environment which can influence their beliefs and attitudes (Koo & Chung, 2014). This construct has 

already been studied in the context of Green IT and has been shown to be able to become a strong 

factor in determining an individual’s belief in Green IT and their attitudes (Ojo et al., 2019). 

Therefore, we pose that Social influence can be a determining factor in Green IT attitude, not only as 

a direct effect but also an indirect effect through affecting an individual’s Green IT belief, as seen in 

the following hypothesis: 

H4: Social influence is positively related to consumer's attitude towards GIT. 

2.2. UTAUT2 

The UTAUT2 architecture was proposed by (Venkatesh et al., 2012) which itself is an extension of the 

Unified theory of acceptance and use of technology (UTAUT), proposed by the same author (Venkatesh 

et al., 2003), a theory used in the study of acceptance and usage of technology in a consumer context. 

The UTAUT model was used to explain critical factors and contingencies predicting the usage of a 

technology and its perceived behavioral intention mainly in organizational contexts. 

After its inception the UTAUT architecture was adapted and used in many different studies creating 

new extensions of this theory, the author however believed that these extensions would not suffice in 

the study of factors that apply to a consumer technology use context. 

The UATUT2 model was built to better build and identify the additional constructs and relationships 

that could be integrated into the UTAUT architecture to tailor it for a more consumer-centric approach. 

With this purpose, three constructs were added to the existing model, Hedonic motivation, Price Value, 

and Experience and Habit.  



7 
 

The UTAUT2 model has many constructs, these being Performance expectancy, social influence, effort 

expectancy, facilitating conditions, Hedonic motivations, Price value, and Habit. The first four concepts 

were adapted from the original UTAUT architecture into the UTAUT2 architecture. 

In the UTAUT2 model Performance expectancy is the degree to which the adoption of a new 

technology will bring benefits to its consumer in the performance of certain activities (Palau-Saumell 

et al., 2019, p. 2),  Effort expectancy is the amount of effort that it will take to use this technology, 

Social influence is the degree to which a consumer thinks that people who are important to Him/Her 

believe that he should use this technology and Facilitating conditions is the degree to which a 

consumer believes that there are enough resources to help him with the maintenance and usage of a 

particular technology.  

In the development of the UTAUT2 model, it was noted that the original UTAUT model has a very big 

emphasis on the importance of utilitarian value, the construct tied to this, performance expectancy 

has been noted as the strongest one in the prediction of behavioral intention (Venkatesh et al., 2003). 

To compliment, three constructs were added, Hedonic motivation, Price value, and Habit.  

Hedonic motivation comes from its inclusion in consumer behavior research (Hirschman & Holbrook, 

1982), a factor trying to explain intrinsic motivation from the consumer to accept and use new 

technology. In a consumer-centric view, price is also a big factor that affects the decision-making 

process, since it’s the consumer’s burden to purchase this new technology, therefore Price value was 

added as a construct since price has been observed to be a big factor when it comes to consumer 

actions (Dodds et al., 1991). UTAUT models have a big emphasis on the fact that intention has a big 

role in behavior. One very big factor that has been critical in the prediction of technology use is Habit 

(Kim & Malhotra, 2005). With this in mind, Habit was also added to the UTAUT2 architecture. 

This theory has been present in many different studies mostly analyzing the acceptance and behavioral 

intention towards new technologies such as Online Gambling, m-commerce adoption (Salimon et al., 

sem data), and digital payment systems (Sivathanu, 2018). 
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Despite not being traditionally a new technology GIT is a new perspective and way of using already 

existing technology. Therefore, part of the UTAUT2 architecture was adapted into the proposed model, 

mainly the factors that are more relevant to Green IT, these being Performance Expectancy and Habit. 

     

Upon adding these 2 constructs to the model 2 hypotheses were developed for each of them. 

As defined by (Venkatesh et al., 2003) Performance expectancy is “ the degree to which an individual 

believes that using the system will help him or her to attain gains in job performance”. A lot of studies 

have pointed out the importance of Performance expectancy when it comes to the acceptance and 

usage of different technologies(Sivathanu, 2018). In the case of GIT, the performance expectancy 

would be related to economic benefits, satisfaction, personal image, and convenience, factors that 

have been used to Analyze performance expectancy in the Behavioral intention towards other 

technologies. 

Since this adaptation of the UTAUT2 constructs is not testing an acceptance of a new technology, but 

a new way of using one that already exists the performance expectancy construct was renamed to GIT 

perceived use.  

H5: People’s perceived use of GIT influences their attitude towards GIT 

 

Figure 3-UTAUT2 framework 
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In the context of IT and IS habit is defined as “The extent to which people perform something 

automatically due to learning”, and has been proven to be an effective tool when it comes to explaining 

IT-related behaviors (Palau-Saumell et al., 2019). (Venkatesh et al., 2012) found two different but 

significant relationships when it comes to habit, Habit-intentions to use and habit-use, both of these 

being confirmed when it comes to the usage of IT(Escobar-Rodríguez & Carvajal-Trujillo, 2014).  

When it comes to the study of IT habit has been shown to be a determining factor in the usage and 

acceptance of new technology.(Hew et al., 2015; Orso et al., 2017; Tai & Ku, 2013). Whilst not a new 

technology Green IT is the adoption of new way of consuming this existing technology. 

Due to this habit is expected to be a crucial factor when it comes to Green IT attitude, so we pose the 

hypothesis that habit will have a direct effect on Green IT attitude. 

H6: Habit influences People’s attitude towards GIT 

 

2.3. THEORY OF PLANNED BEHAVIOR (TPB) 

The theory of Planned Behavior originates from the Theory of Reasoned Action (Ajzen and Fishbein 

1980). The TRA model suggests that actions are under volitional control, that the behavior that a 

person makes is a result of their intention to do a behavior. These intentions are a direct result of a 

person’s perceived behavioral control, attitudes, and subjective norms according to the TPB.  

This theory has three main constructs attitude toward the behavior, subjective norms, and perceived 

behavioral control. The first construct attitude towards a behavior refers to the degree to which a 

person has a positive or negative attitude toward the behavior. The second construct, subjective norms 

refers to the individual perception that a person must pursue a behavior or not. The third construct is 

perceived behavioral control. This construct reflects a person’s past experiences and roadblocks that 

the person assumes it has since it refers to the perceived ease or difficulty that a person believes he 

has when performing a behavior. (Ajzen, 1991) 

With regard to social and pro-environmental behavior, the TPB is considered one of the most 

influential and widely used theories. This pro-environmental behavior has been proven by (Armitage 

& Conner, 2001), validating the TPB in this context. 

Besides its usage in the general pro-environmental context, this model has also proven to be effective 

in detecting a person’s intention to adopt Green IT. (Buba & Ibrahim, 2021) have used this model as a 

mediating factor between Environmental concern and the Intention to adopt Green IT, pairing it with 

the Norm Activation model, thus validating the usage of this model in studies addressing the intention 

to adopt Green IT. 

In this study the TRA will be used also as a mediating factor between environmental concern and Green 

IT attitude, paring this model with the Belief-Action-Outcome and the UTAUT2 model. 
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Figure 4-Theory of planned behavior Framework 

From this architecture, only one construct was integrated into the model: Environmental concern. 

According to (Zhang et al., 2019) Environmental concern is defined as “A universal perception or 

behavior that triggers an individual to engage in activities that adequately protect the environment”. 

This behavior is instrumental when it comes to influencing people’s behavior to become more 

environmentally friendly. This variable has been shown to be very detrimental when it comes to an 

intention to adopt more Green IT solutions    (Buba & Ibrahim, 2021), (Zhang et al., 2019).  

It was found that high levels of environmental activism or concern were strongly linked to a willingness 

to change and make sacrifices in order to slow down pollution(Gilg et al., 2005; Minton & Rose, 1997), 

to make individuals behave in a more environmentally friendly way. Also, by being aware of their 

actions and potential consequences, individuals tend to gravitate towards solutions brought on by 

individual choices (Lin & Huang, 2012). 

Several studies in the past have found a positive correlation between Environmental concern and the 

intention to use green products (Lin & Huang, 2012). Therefore, environmental concern is a very strong 

cognitive factor to predict a consumer’s intention or attitude toward green products, in this case, 

Green IT. 

Both empirical research point to the fact that Environmental Concern has a positive impact on people’s 

behavioral intentions to adopt Green IT. With these studies in mind this hypothesis was developed, 

where an individual with greater environmental concern is more likely to have a cheerful outlook and 

behavioral intention to adopt green IT. 

H7: Environmental Concern will have a positive and significant influence on Green Attitude for 

behavioral intention to adopt Green-IT 
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Besides its direct impact on GIT attitude Environmental concern has also been found to have a direct 

effect on people’s perceived use of Green technologies(Kilbourne & Pickett, 2008). This direct effect 

could be of interest to the model that we are proposing and so it was included to perceive if this effect 

is a significant one when it comes to Green IT. 

H8: Environmental concern has a direct effect on people’s perceived use on GIT 

From the above-mentioned constructs the following conceptual framework was developed: 

 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 5- Proposed Model 
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3. METHODOLOGY 

The target population of this study was Portuguese consumers aged 18 or more. This questionnaire 

was developed and employed using the Qualtrics platform. Most of the items used in this 

questionnaire were adapted from other studies, and as such the scales used for them. All of the items 

were measured on a 7-point scale, where a 1 means “completely disagree” and a 7 “completely agree”.  

Most of the consumers were young adults aged 18 to 25 years old, pertaining to about 46% of the total 

population. Although this represents most of the population there was also another big group of 

individuals, the adults aged more than 41 years old, which represent about 31% of the population. 

There was an even distribution of the gender of the respondents. A summary of the demographic of 

the respondents can be seen in Table 2. 

Table 2-- Respondent’s demographic 

 N % 

Gender   

Male 94 51,3% 

Female 89 48,6% 

Age   

18-25 89 48.6% 

26-33 21 11.4% 

33-41 14 7.6% 

>41 59 32.2% 

   

When it comes to Green IT practices, over half of the respondents (about 53.2%) admitted using their 

devices in an environmentally friendly way, e.g., turning off their devices when not using them and 

using the device’s power-saving features in devices that are used regularly. 
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Figure 6-Amount of users engaging in Pro GIT practices 

 

      

For the younger generation, it could be attributed to the fact that this generation is more embroiled 

in the digital transformation and innovation occurring in the IT market.  When it comes to the older 

generation it has been studied that there is a positive correlation between age and pro-environmental 

behaviors(Wiernik et al., 2013).  This study found that “Older individuals appeared to perform more 

behaviors that relate to active protection of ecosystems and avoidance of pollution and were more 

likely to engage in activities in the outdoors”. These findings can be linked to the distribution found in 

this study; older individuals seem to have a greater concern when it comes to acting in pro-

environmental behaviors when it comes to IT. 

 

 

 

 

 

 

 

 

Figure 7-Amount of consumers engaged in the purchase of Recycled IT 
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The above point is reinforced when it comes to the purchase of recycled IT components. This time the 

distribution is even more skewed towards the older generation. This may be due to the fact that this 

generation, as studied by (Wiernik et al., 2013) is prone to take immediate action. 
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4. RESULTS AND DISCUSSION 

4.1. MODEL ESTIMATION 

To estimate the model the SmartPLS3 software was used.´ 

For the past years, the PLS-SEM has been used in several different areas as the go-to model estimation 

in several areas including organizational management, management information systems, and 

marketing management(Hair et al., 2019).  

This technique estimates partial model structures by combing the analysis of main components with 

OLS regressions (Hair et al., 2019). This model estimation technique was chosen for several reasons 

the main ones being, a small sample with 183 respondents, a size that does not generate issues when 

estimating using this technique, and the fact that the model can be considered quite complex with 

several relationships and a high number of constructs. 

To evaluate the internal consistency of the constructs, 3 main statistics were used: Cronbach’s alpha, 

Composite reliability, and AVE (average variance extracted).  

When it comes to Cronbach’s alpha, the criterion for assessing internal reliability is a value above 0.6 

and below 0.9. Every latent variable verified a CA belonging in this threshold. This measure, however, 

has been considered a less precise measure as the items it measures are unweighted(Hair et al., 2019).  

While the former is true, we will not use this measure isolated, meaning we will validate most variables 

using a combination of several measures. For example, other Composite reliability has been also widely 

used when it comes to the internal consistency of the model(Hair et al., 2019). 

The Composite Reliability statistic of a construct should have values between 0.6 and 0.9. This was the 

case for all the items studied. Greater values could be problematic as these usually indicate that the 

items are redundant, or they could also trigger undesired inflated correlations. 

Thirdly the AVE was analyzed. This measure evaluates a construct’s convergent validity which is 

defined as the extent to which the construct converges to explain the variance of its items (Hair et al., 

2019). The value of the AVE must be higher than 0.5 which means that the construct explains at least 

50% of the variance of its items. This was the case for all the constructs. 

Table 3-Indicators Measurements 

  Cronbach's 
Alpha 

rho_A Composite 
Reliability 

Average 
Variance 
Extracted 
(AVE) 

Attitude 0,900 0,906 0,924 0,670 

Environmental_concern 0,815 0,822 0,868 0,568 

GIT_Consumer_Belief 0,853 0,863 0,901 0,696 

GIT_Knowledge 0,612 0,618 0,837 0,720 

GIT_Perceived_Usefulness 0,851 0,861 0,893 0,627 

Habit 0,861 0,868 0,895 0,587 

Social_Influence 0,919 0,935 0,939 0,755 
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After evaluating the internal consistency, the discriminant validity was next to evaluate it, 3 main 

statistics were used: Fornell-Larcker measure, the Heterotrait-Monotrait ratio of the correlations, and 

cross-loadings.  

The discriminant validity consists of “the extent to which a construct is empirically distinct from other 

constructs in the structural model” (Hair et al., 2019). This measure, also called the Fornell-Larcker 

measure, shows that a construct has discriminant validity if the value of the square root of the AVE of 

a construct must be higher than the correlation between the other constructs which was the case for 

all of the constructs.  

    Table 4- Fornell-Larcker measure 

  

 

 

 

The HTMT or Heterotrait-Monotrait ratio of the correlations, also measuring the discriminant validity, 

is defined as “the mean value of the item correlations across constructs relative to the (geometric) 

mean of the average correlations for the items measuring the same construct”. This 

measure must have a value below 0.9 for discriminant validity to be proven which was also the 

case for all the constructs.  

Table 5- Heterotrait-monotrait ratio HTMT 

   
    

Att E_C GIT_C_B GIT_Kno GIT_P_U Habit S_I 

Attitude               

Environmental_concern 0.654             

GIT_Consumer_Belief 0.749 0.610           

GIT_Knowledge 0.799 0.655 0.755         

GIT_Perceived_Usefulness 0.807 0.650 0.771 0.848       

Habit 0.769 0.689 0.518 0.797 0.771     

Social_Influence 0.367 0.277 0.235 0.472 0.349 0.579   

      

 

  Att E_C GIT_C_
B 

GIT_Kn
o 

GIT_P_
U 

Habit S_I 

Attitude 0.818             

Environmental_concen 0.595 0.754           

GIT_Consumer_Belief 0.658 0.542 0.835         

GIT_Knowledge 0.599 0.481 0.547 0.848       

GIT_Perceived_Usefulness 0.716 0.579 0.667 0.611 0.792     

Habit 0.697 0.622 0.468 0.598 0.679 0.766   

Social_Influence 0.342 0.255 0.205 0.353 0.316 0.495 0.869 
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For discriminant validity to exist the cross-loadings of the attributes should also be analyzed. The values 

of each should not be higher than the loading of each indicator in the respective construct. This was 

the case for all the constructs. 

Table 6- Loadings 

  ATT EC GIT_C_B GIT_Kno GIT_P_U HA SI 

ATT_1 0.830             

ATT_2 0.881             

ATT_3 0.849             

ATT_4 0.694             

ATT_5 0.785             

ATT_6 0.857             

BLF_2     0.726         

BLF_3     0.844         

BLF_4     0.894         

BLF_5     0.866         

EC_1   0.743           

EC_2   0.721           

EC_3   0.844           

EC_7   0.722           

EC_8   0.732           

GIT_KNO_3       0.827       

GIT_KNO_5       0.869       

HA_1           0.742   

HA_2           0.742   

HA_3           0.808   

HA_5           0.770   

HA_6           0.785   

HA_7           0.749   

PE_1         0.852     

PE_2         0.735     

PE_3         0.810     

PE_5         0.742     

PE_7         0.814     

SI_1             0.801 

SI_2             0.896 

SI_3             0.926 

SI_4             0.898 

SI_5             0.817 

       

With these 3 final measures analyzed we can conclude that discriminant validity is present within the 

model so every existing construct is suitable for testing the structural model. 

From the statistics above described, we can conclude that the model both has internal consistency and 

discriminant validity, so the structural analysis of the model was performed. 
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4.2.  STRUCTURAL MODEL AND MULTI-GROUP ANALYSIS 

By performing bootstrapping with 5000 samples, we can understand the significance of the path 

coefficients. The results obtained show that most of the hypotheses were accepted at a 5% significance 

level (except for H4 and H2) by analyzing their respective p-values. 

The model was developed with all the observations in the dataset, explaining 65.5% of the variation in 

the intention to adopt Green IT, about 34% of the perceived use of GIT of the consumer’s belief in GIT 

products 30%. The model explains a good amount of variance in its constructs, this shows us that the 

model is composed of constructs that are the main drivers of consumer attitude towards adopting 

Green IT products. 

Most of the path coefficients were significant in this model except for the impact of social influence 

on consumer GIT attitude and the direct impact of GIT knowledge on GIT consumer attitude ( with a β 

= 0.005** and β = 0.09**   respectively), meaning that neither of these two direct relationships are 

significant. 

However, it was observed that Environmental concern has a large Direct effect on GIT perceived use 

(β = 0.58**), which itself has a direct effect on consumer attitude towards GIT products (β = 0.226** 

), with this effect Both H1 and H6 are both supported through this framework. GIT knowledge was also 

observed to have a large direct effect on GIT consumer belief (β = 0.547** ), this consumer belief is 

also a large factor in determining consumer attitude (β = 0.293**), therefore H3 and H9 are both 

supported.  Habit was also observed as a factor that influences GIT attitude, having a large direct effect 

on it (β = 0.35**), meaning that H7 is also supported. 

Environmental concern was also found to have a direct effect on perceived GIT use leading to this 

variable having an R squared of 33.6% and a β equal to 0.58. This effect has been observed before. In 

a study by (Nanggong & Rahmatia, 2019) it was found that environmental concern, a personal value, 

contributes greatly in creating sustainable behavior. This factor has been observed also in a previous 

study addressing the impact Environmental concern has on consumerism/materialism (Kilbourne & 

Pickett, 2008). This study found that when a person’s environmental concern increases so do their 

actions to improve the environment such as purchasing more environmentally friendly products, 

reducing waste, and buying organic products. What was found in this study falls in line with what was 

already observed in other studies where if a person is more environmentally conscious, more they will 

see the advantages in utilizing GIT as opposed to other products. So the H5 hypothesis is supported by 

the model. 

Habit was also one factor that is observed to have a large direct effect on GIT attitude. Habit has been 

studied before and was found to have a significant direct effect on Pro-environmental intention among 

consumers (Chuang et al., 2018). 

When it comes to Social influence, its direct impact on GIT attitude was not very significant ( β = 

0.35**), with a p-value of 0.9 it was also not statistically significant. Unlike other studies developed 

around GIT, this study having a consumer-centric approach will have different results and different 

factor impact. Although the former is true there have also been cases where it was observed that Social 

influence does not have an impact on pro-environmental consumer behavioral intention (Chuang et 

al., 2018). This means that H3 is not supported in this model.  
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Figure 8-Final model (*** significant at p<0.01, ** significant at p<0.05, * significant at p<0.1) 

As per the inner VIF values, these being the measure that details the collinearity between constructs, 

there was no value greater than five. This means that there is no risk of multicollinearity between each 

independent variable. 

 

 

 

 

 

 

 

GIT knowledge 

Habit 

GIT perceived use 

(R2=0.336) 

(R2=0.655) 

GIT consumer 

belief (R2=0.3) 

Social influence 

Environmental 

concern 

GIT attitude 

(R2=0.658) 

H1 (β = 0.547***) 

H3 (β = 0.272**) 

H4 (β = 0.010) 

H2(β = 0.09) 

H8 (β = 0.580***) 

H5 (β = 0.217***) 

H6 (β = 0.315***) 

H7 (β = 0.082) 



20 
 

5. DISCUSSION 

The objective of this study was to find what are the main factors that affect consumers’ intentions to 

adopt Green IT. The model that was developed used the Belief Action Outcome, UTAUT2, and Theory 

of Planning Behavior frameworks to do so. The BAO framework tries to find if the personal beliefs and 

knowledge of a person has a direct impact on intention, the UTAUT2 framework test if the product’s 

qualities and personal choices have an impact on consumer intention and the TPB tries to access if 

personal values have an impact on consumer intention. 

5.1. BELIEF ACTION OUTCOME 

GIT knowledge 

When it comes to GIT knowledge in this study it is not a strong predictor of attitude towards GIT, this 

is not in line with the literature, but it can be attributed to the fact that the respondents do not feel 

that only their knowledge of GIT can lead their attitude to change towards it. The respondents did not 

feel that they had not only enough knowledge about GT but also that they did not receive enough 

information about it (GIT_KNO_1 and GIT_KNO_6). The median response to these constructs was 3/7 

and 2/7 respectively, therefore these indicators provided very little significance to the model and as 

such could not be used (0.53 and 0.36). One possible explanation for the difference felt in this study 

compared to others in the literature could be that this study has a less tech-savvy demographic, other 

studies conducted mainly focused on the business side of Green IT  more specifically IT employees 

which tend to have a greater knowledge not only of IT but also about its alternatives (Molla et al., 

2014; Ojo et al., 2019). 

GIT belief 

GIT belief had somewhat of a predictable but also unpredictable behavior when it came to predicting 

attitude. As seen in other studies GIT knowledge is a very significant predictor of GIT belief (Molla et 

al., 2014; Ojo et al., 2019). What was a different behavior was the degree of predictability that GIT 

knowledge has on belief and the fact that Git belief has also a greater effect on Attitude compared to 

other studies. These phenomena can be attributed to the fact that IT consumers feel that they do not 

possess the knowledge to act on but do believe that GIT is a correct step when it comes to reducing 

not only their carbon emissions but also reduce their consumption. This can be corroborated by the 

fact that almost all of the indicators pertaining to GIT Belief not only have very high median values 

(BLF_2 BLF3, BLF_4, and BLF_5 have median values between 5 and 6) but also almost all of them are 

statistically significant (with outer loading values ranging from 0.73 to 0.89). This greater belief also 

falls in line with what was discovered about GIT knowledge, since consumers do not think that they 

have enough information about it nor access to that information but do believe that if given this 

knowledge change to their approach towards GIT could be made.  

Social Influence  

In this study, we tried to prove that social influence has an impact on decision-making when it comes 

to attitude toward GIT. In the past, it has been seen as a very impactful predictor when it comes to 

attitude (Molla et al., 2014; Ojo et al., 2019). In this study, however, social influence was not observed 

to have a large or significant effect on attitude. For almost all the indicators the median was a 4, a 

value that signifies that most of the respondents do not strongly feel one way or the other about the 



21 
 

influence their social circle exerts on their intentions towards GIT. This behavior can be attributed to 

the size of the sample collected, or the way that the questionnaire was built leading to a 

misinterpretation or miss answering of the provided questions. There is also the possibility that the 

respondents did not want to admit the influence that their social circle has on their behaviors and 

opinions leading to a mild answer, leading to almost no effect being detected by the PLS algorithm.  

5.2. ENVIRONMENTAL CONCERN AND GIT PERCEIVED USE 

As mentioned before Environmental concern has been widely used as an independent variable which 

in itself ends up as a large contributor to GIT attitude (Kranz & Picot, 2011; Subramanian et al., 2016; 

Zhang et al., 2019). In this study however it was found that Environmental concern can also have a 

large role in predicting GIT attitude through the moderating effect of GIT perceived use. This caused 

an indirect effect on GIT intention which was quite large (β = 0.226**) on GIT attitude, and an even 

larger direct effect on GIT Perceived use (β = 0.580**). This direct effect on GIT perceived use could be 

linked to environmental concern in the sense that if a consumer is more concerned about the 

environment, they have a greater inclination to understand and prefer GIT products over other 

products, which leads to a more positive attitude towards GIT products. The former link has been 

found in other studies (Kilbourne & Pickett, 2008), and as previously mentioned the more a consumer 

concerns themselves about the environment the more they will see the advantage of green products 

and so their attitude will improve towards them. 

5.3. HABIT 

This construct was built with indicators that reflected a consumer’s change in routine, or habit, when 

choosing to adopt Green IT, how it affects their daily routine, purchase behaviors, and technology 

usage. Through the model that was developed in this study, we can observe that habit ends up having 

a large direct effect on GIT attitude (β = 0.351**), meaning that most respondents feel that the more 

they nourish their habit of using Green IT the more positive attitude they have towards these products. 

 

5.4. THEORETICAL IMPLICATIONS AND CONTRIBUTIONS 

This study is a contribution to the already existing literature by linking consumers’ values like 

knowledge, belief, and environmental concern, product qualities, and consumers’ intentions towards 

Green IT products. 

As it was suggested by other researchers the study of the adoption of Green IT concerning only IT 

professionals is limited (Kranz & Picot, 2011; Molla et al., 2014; Ojo et al., 2019), there was also a call 

for other factors outside the BAO framework to verify if there are any antecedent factors that could 

provide more insights into consumer intention. This study contributes to that by providing 3 more 

antecedents Habit, GIT perceived use, and Environmental concern. 

The first variable, Habit has been used in the context of green product acceptance but so far has not 

been utilized in Green IT acceptance(Chuang et al., 2018; Ghazali et al., 2018; Subramanian et al., 

2016). This study contributes to the literature by applying this variable not only to the study of Green 

IT  but also in conjunction with other personal values such as GIT knowledge and belief, making this 

the first study to do so far. 
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Environmental concern has been studied in the context of Green IT before, but always as an 

independent variable (Kranz & Picot, 2011; Subramanian et al., 2016; Zhang et al., 2019). In this study, 

it was observed to have a moderating effect on Perceived GIT use, which has not been observed by 

any other study until today. This means that this study also contributes to the existing literature by 

proving that Perceived GIT use is heavily influenced by how much a person cares about the 

environment and preserving it. 

This study also found that GIT belief, among consumers, has a greater effect on consumer intention 

than GIT knowledge, which until now was not the case, at least in the organizational context that it has 

been studied in(Molla et al., 2014; Ojo et al., 2019). This contributes to the existing literature not only 

because it offers a consumer-centric view of the BAO framework when applied to a consumer-centric 

study but also because consumers need to have belief in the product to act on their knowledge of it. 

Therefore, in this study, it is observed that only GIT knowledge is not a determining factor when it 

comes to consumer intention to adopt Green IT. 

Finally, this study also contributes to the literature as Green IT has been studied by several researchers, 

but mostly in a business-centric environment with very little to no literature on Green IT consumer 

intention and behavior. 
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6. CONCLUSION 

Nowadays IT and its products are a greater part of our day-to-day life to some even becoming a way 

of making a living and to some an essential part of their routine. Along with the increased usage and 

evolution of the IT field, environmental concern has also risen alongside it during the past 2 decades. 

This rise in Environmental concern is present in all age groups being a topic that generates a change in 

behavior and attitude. This behavior change can be made in many ways but one of the more frequent 

ones is the purchase of greener products or ones that are less damaging to the environment.  

This study aimed to understand and discover which factors impacted consumers’ attitudes towards 

Green IT and see which factors could be detrimental to changing a consumer’s IT purchasing and usage 

patterns. 

For this purpose, this study could be divided into 3 sections, the BAO framework, the UTAUT2, and the 

TPB. The BAO framework primarily focused on the consumer’s belief and knowledge about Green IT 

and its impact on their intentions towards it. The UTAUT2 model was mostly used to study a person’s 

motivation towards Green IT given the product's qualities, ease of use, and adaptation (Price 

expectancy, Habit, and Performance expectancy). Lastly, the TPB was used to test if a person’s 

environmental concern would have an impact on their consumption habits. 

This study differed from most studies around Green IT by analyzing the average consumer behavior 

rather than IT professionals which was the aim of most studies revolving around Green IT. This coupled 

with the fact that the respondents were all Portuguese makes this study the first in the area to study 

Green IT in a Portuguese consumer landscape. 

The findings of this research lead to a very interesting conclusion that can contribute not only to the 

existing literature but also to future studies conducted in the field. The first discovery was the lack of 

statistical evidence that a consumer’s knowledge of Green IT has an impact on their intentions to use 

it. On the other hand, we can see a greater effect of their belief on Green IT on their intentions. Their 

habit performance expectancy and environmental concern are very detrimental to predicting their 

intentions toward Green IT. Although all of these factors are valid there is still no statistical evidence 

that a user’s social circle or the price of the products has any significant impact on their intentions to 

use Green IT. 

This study helps paint a landscape of consumers and their intentions toward green technology 

products and their usage going forward. These users believe in the purchase and integration of these 

products in the market, which feels that their knowledge of them is very limited and that their 

integration into their day-to-day lives would not be an issue. These consumers do not feel that the 

price of the products would be an impactful factor or that their social circle would influence them 

whatsoever in the purchase and usage of these products. 

From these conclusions, one statement can be made, that consumers understand the need for green 

products and that there are willing to adopt them, but knowledge about them should be made more 

readily available and widespread. 
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7. LIMITATIONS AND RECOMMENDATIONS FOR FUTURE WORKS 

 

The present study has some limitations and recommendations that are noteworthy. Most of the 

responses that were gathered had a lack of respondents from the ages of 26 to 41, future studies might 

want to try and gather more responses, especially in this age gap. 

This study concerns almost exclusively Portuguese consumers, and this research should be extended 

to other countries and cultures to have different perceptions of Green IT consumer intentions. Some 

countries might be more altruistic, or some might be uninclined to make a change in this area. 

During the analysis of the results, it was noted that the social influence construct had lackluster results 

not having almost any impact on the model that was proposed. This might be due to the construction 

of the questionnaire, which detailed which constructs the respondent was replying to. In future work, 

we recommend the questionnaire, not detail which constructs each question pertains to, this is 

because the respondents might be inclined to not want to answer truthfully if they feel that social 

influence does have an impact on their decisions. 

For future studies, it is also recommended to analyze consumer behavior regarding other control 

factors, such as religious belief, place of residence, area of labor, and others. This might help bring out 

hidden factors in consumer behavior and extend the model proposed in this study. 

Lastly, other constructs could be added to the model to test more hypotheses, for example from the 

UTAUT2 architecture only 3 of the constructs were used, other ones such as Experience hedonic 

motivation or facilitating conditions might be interesting to add to the model to see if consumer 

intention can be even better explained. 
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APPENDIX (OPTIONAL) 

8.1. ADMINISTERED QUESTIONNAIRE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



30 
 

 

 

 



31 
 

  



32 
 

  



33 
 

  



34 
 

 



35 
 

  

 



1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	1. Introduction
	2. Literature review
	2.1.  Belief-Action-Outcome (BAO)
	2.2. UTAUT2
	2.3. Theory of Planned Behavior (TPB)

	3. Methodology
	4. Results and discussion
	4.1. Model estimation
	4.2.  Structural model and multi-group analysis

	5. Discussion
	5.1. Belief action outcome
	5.2. Environmental concern and GIT Perceived use
	5.3. Habit
	5.4. Theoretical implications and contributions

	6. Conclusion
	7. Limitations and recommendations for future works
	8. References
	Appendix  (optional)
	8.1. Administered questionnaire


