
Australasian Journal of Information Systems Wathuge & Sedera 
2022, Vol 26, Research Article Saving the environment from the internet 

 1 

Saving the environment from the internet:  
A Polynomial Mitigation Model of Reducing Individual 
Internet Consumption through Internet Pricing and 
Environmental Awareness  
Ayodhya Wathuge 
Southern Cross University, Gold Coast, Queensland, Australia 
ayodhyawathuge@gmail.com 

Darshana Sedera 
Southern Cross University, Gold Coast, Queensland, Australia 

Abstract 

The ever-increasing internet usage purports to make substantial damage to the environment 
as a result of the emissions arising from the internet supporting infrastructures like data 
centers. However, there has been much less discussion on creating an awareness of the damage 
that the internet does to the environment. The purpose of this study is to investigate whether 
the internet use can be reduced at the individual level by calibrating internet price and one’s 
environmental awareness. The study employs a population-based survey experiment and 
conducts a polynomial regression analysis using a sample of 326 individuals to understand 
the conjoined relationship between internet price and environmental awareness. The results 
indicate that internet price affordability moderated the relationship between environmental 
awareness and internet usage. Although, before inducing awareness, pricing plays a major 
role in changing consumption, after inducing awareness the significance of pricing decreases, 
and awareness tends to determine the consumption. Moreover, the multi-group analysis infers 
that age does not show any significance on price affordability and environmental awareness, 
although males display a high price sensitivity and responsiveness towards awareness than 
their female counterparts.  

Keywords: Environmental awareness, internet use, price, polynomial regression, longitudinal 
survey. 

1 Introduction 

Scientists have demonstrated that there is little time left for the planet Earth to cross the 'point-
of-no-return' concerning climate change (Aengenheyster, Feng, Van Der Ploeg, & Dijkstra, 
2018), due to the dangers of increasing temperatures resulting from human actions. A ‘code 
red for humanity’ has been issued by the United Nations following a report of the 
Intergovernmental Panel on Climate Change (IPCC, 2021). Environmental scientists, 
policymakers, and politicians overwhelmingly agree that creating an awareness of the 
environmental damage is one of the hardest challenges in the process of creating a sustainable 
environment (Ghansah, Owusu-Manu, Ayarkwa, Edwards, & Hosseini, 2021). For example, 
some studies deny climate change as a ‘real’ phenomenon (Haltinner & Sarathchandra, 2021), 
and some are reluctant to attribute the negative effects of climatic change to human behaviors 
(Hallegatte, 2009; Jylhä, Tam, & Milfont, 2020). As such, there has been a wide range of 
campaigns to create public awareness of the environmental damage such as Earth Hour 
(Olexsak & Meier, 2014) and Nowadays green campaign in Malaysia (Islam, Saidur, Rahim, & 
Solangi, 2010) that exemplify the importance of creating public environmental awareness. In 
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creating such awareness, much of the global attention is focused on the damage caused by 
transportation, electricity, and fossil fuel combustion (Luís, Vauclair, & Lima, 2018). Although 
there have been few discussions on the purported damage that the rising consumption of 
information and communication technologies (ICT) does to the environment (Salahuddin & 
Alam, 2015; Yang, Zhang, & Li, 2019), studies on how the internet can cause environmental 
damage are scarce (Hill, Widdicks, & Hazas, 2020; Widdicks, 2020). Yet, in recognising the 
potential harm of internet use on the environment, countries, and organisations have taken 
important steps to reduce the impact of the internet by optimising internet support 
infrastructures (Goiri, Katsak, Le, Nguyen, & Bianchini, 2013; UN, 2019). For example, 
companies with large data centers are taking steps towards using renewable energy, instead 
of using fossil fuels to operate their data centers (Goiri et al., 2013). Major corporations like 
Apple, Facebook, and Google have dedicated themselves to sourcing 100 % of their energy 
from renewables in the future (UN, 2019). Further, providing low-latency mobile services with 
limited battery power, caching data chunks at optimal edge servers to maximise the integrated 
utility value, has attracted more attention (Li, Tang, Tang, & Luo, 2019).  

Although technological progress makes information technology (IT) equipment more energy-
efficient, many studies acknowledge that the rapid growth in internet consumption 
outperforms the energy efficiency of such technologies, devices, and algorithms (Briscar, 2017; 
Milne, 2014). For example, the total internet usage in the year 2019 equals to 1.2 billion years, 
considering the average of six hours of internet use per day (Kemp, 2019). Such high usage 
contributes to increasing the levels of carbon dioxide (CO2). It is expected that 23% of total CO2 
emissions to come from the internet by 2030 (Andrae & Edler, 2015). The increasing number 
of internet-based mobile phone usage/addiction (Chi, Hong, & Chen, 2020; Kuss, Griffiths, 
Karila, & Billieux, 2014), increasing internet-based platforms (Kenney & Zysman, 2020), 
narrowing of the digital divide (Grishchenko, 2020) and increasing affordability of internet 
(ITU, 2020) lead to high usage that eventually leads to high levels of pollution. Finally, the 
global pandemic of COVID-19 has further increased the use of the internet, as more and more 
individuals and organisations rely on digital engagements. Moreover, the majority of internet 
users are oblivious to the environmental damage caused by internet use (Aldossary & 
Djemame, 2016; Aldossary et al., 2019).  

Considering the aforementioned factors, this study is designed to investigate how individual 
internet consumption can be usefully minimised, thereby reducing the potential damage that 
it has on the environment. More specifically, this study explores the concomitant roles of (i) 
awareness and (ii) financial disincentives in reducing individual internet use. It draws the 
theoretical foundations of the theory of value-belief-norms, where it posits that environmental 
behaviors are basically generated due to biospheric, altruistic, and egoistic values. According 
to the literature on pro-environmental behavior (Eriksson, Garvill, & Nordlund, 2006; 
Jakovcevic & Steg, 2013), such values can be awakened using variables such as awareness and 
financial disincentives. 

This study draws its inspirational foundations from the past studies of analogous disciplines 
such as anti-smoking, drug and alcohol, and road safety that have demonstrated the 
effectiveness of employing awareness and financial disincentives to modify human behaviors 
(Petrunoff, Rissel, Wen, & Martin, 2015; Pope et al., 2020). The use of the internet is 
conceptually comparable to these disciplines, given that they provide heightened sensations 
and are addictive in nature (Curry, Wagner, & Grothaus, 1991; Lee, Han, Kim, & Renshaw, 
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2013; Thombs & Osborn, 2019). However, we observed that past IS studies, regardless of the 
context and certainly not in green-IT (Chen, Hui, Su, Fang, & Hui, 2017; Shuja et al., 2017), 
rarely employed both awareness and financial disincentives together. Studies suggest that the 
simultaneous employment of both awareness and financial disincentives (like pricing) could 
lead to substantial attitudinal changes, compared to using only one of them (Haque, Ahmend, 
& Rahman, 2013; Shuja et al., 2017; Verdonk-Kleinjan, Candel, Knibbe, Willemsen, & de Vries, 
2011). In this paper, we investigate the combined and simultaneous approach of using 
awareness and financial disincentives to lower internet use (i.e., human behavior). As 
mentioned, such strategies are commonly employed in anti-smoking, drug and alcohol, and 
road safety campaigns (Chen et al., 2020; Izquierdo, Ramírez, McWilliams, & Ayuso, 2011; 
Verdonk-Kleinjan et al., 2011). Drawing parallels with such contexts, we develop a competing 
model of awareness and financial disincentives to reduce internet use. We argue that 
combining awareness and financial disincentives would make necessary changes to the 
individual behavior concerning internet use – thereby reducing its damage to the environment 
(Hobman & Frederiks, 2014; Stern, 1999). However, such interventions must be carefully 
employed (Kollmuss & Agyeman, 2002; Whitmarsh & O'Neill, 2010). Typically, in consumer 
marketing and economics, consumption is manipulated through a delicate combination of 
price (of the product or service) and awareness (Henriksen, 2012). However, with the reducing 
prices of internet service provision (ITU, 2020), we are yet to determine the combined role of 
financial disincentives (i.e., internet price) and increased awareness in changing human 
behaviors (in this case, reducing internet use). Therefore, the primary objective of this study is 
to determine the combined effect of internet price sensitivity and environmental awareness to 
minimise one’s internet usage. The study further assesses the effects of age and gender on the 
aforementioned relationship.  

This paper is structured as follows. The paper commences with a literature review, followed 
by hypotheses development. Next, the theoretical model, experiment design and sample, and 
methods of analysis are explained. Subsequently, the results of the analysis are provided 
followed by a discussion on the application of the framework identified. Finally, the paper 
concludes with the conclusion, limitations, and future research implications.  

2 Literature Review 

This section of the paper provides succinct information about the literature the study is based 
on. First, it provides a brief on the environmental damage internet usage causes. Then, a 
discussion takes place on how awareness and financial disincentives can reduce internet usage 
thereby minimising the environmental damage. This discussion is done by referring to the 
related literature from other similar contexts. Pricing and awareness have been used in various 
contexts such as sales, retail, and supply chain for a long time to alter the behaviors of 
consumers. However, we looked at contexts where a substantial change of behaviors has taken 
place through manipulation of pricing and awareness strategies, because we consider the 
usage of the internet as an environmentally harmful behavior that resembles certain aspects 
of pervasive behaviours, we considered such as addiction. The section ends by summarising 
the literature on awareness and pricing as the two intervention pathways to reduce internet 
usage.  
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2.1 Environmental Damage of the Internet 

The following explanation provides a short introduction to the primary energy consumption 
areas of the internet. Further, it introduces some internet applications and their future usage 
predictions that create alarming consequences on the environment. 

Internet is mainly composed of three infrastructures: data centers to store and process data, 
network equipment to carry data, and end-user devices to view and give commands (UN, 
2019). Each data center is a service provider that provides data and related information 
services including applications, facilities, networks, servers, and storage resources making it 
the core infrastructure of the internet (Schulz, 2016). By 2019, the number of data centers 
increased to 8.4 million (Liu, 2019), supporting internet services through undisturbed, zero-
downtime operations (Khalaj, Scherer, Siriwardana, & Halgamuge, 2014). The power required 
for data centers is generated through electricity (Zimmermann et al., 2012), while cooling is 
done using both water and electricity (Zhang, Wang, & Wang, 2012). Data center electricity 
consumption is growing 30% annually due to the drastic demand increases in internet services, 
making it the fastest-growing end-use of electricity (Han, Coles, Price, Gadgil, & Tschudi, 
2019). Therefore, through data center operations, a huge amount of CO2 is emitted as electricity 
is mainly generated through non-renewable sources. While companies like Google (2019) have 
committed to renewable energy for data centers, it has only a small percentage of the total 
global internet usage.  

Moreover, internet applications too are gaining high ubiquity. There are approximately 4.48 
billion internet users in the world, reaching nearly 60% of the global population (Clement, 
2019). It is expected that in a few years, the internet will be available to the total global 
population. Moreover, the emergence of technologies like SMAC-IoT (Social media like 
Facebook; Mobile applications; Analytics available even to the consumer; Cloud services that 
offer near-zero or free storage and the predicted growth of Internet-of-Things) further increase 
the negative impact of the internet on the environment. According to research done by Statista 
(2019), by 2025 the total IoT connected devices are expected to reach 75.44 billion worldwide, 
which is a fivefold increase in ten years. Such developments will further increase the 
individual consumption of the internet and internet services. As such, the awareness of its 
potential damage to the environment becomes ever more important. For example, a simple 
behavioral change like downloading vs. streaming, frequency of checking of social media, 
unnecessary and spam emails beg the question of the impact of individual internet practices.  

Therefore, it is worth reducing individual internet consumption. In doing so, we looked at 
previous studies that have used pricing and awareness to reduce socially confined behaviors, 
to identify types of pricing and awareness strategies.  

2.2 The Role of Awareness in Changing Human Behavior 

Among many factors that generate behaviour change, awareness appears as one of the most 
primary and important change agents. Many behaviour change frameworks consider creating 
awareness as the first step in modifying behaviour (De Vries et al., 2003; Jenkin, Webster, & 
McShane, 2011). Therefore, in contexts such as anti-smoking, drink driving, and speed driving 
awareness is being used as a prominent strategy to change behaviour.  

Past studies in the anti-smoking context use different types of awareness campaigns to reduce 
the initiation and continuation of smoking. Counter industry media campaigns raise 
awareness of persuasive intent of protobacco messages empowering individuals to be less 
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receptive to tobacco promotions (Hershey et al., 2005; Syu, Huang, & Huang, 2010). In a 
longitudinal study, Hershey et al. (2005) show that teens became less receptive to tobacco 
promotions with a counter-industry media campaign. They show that teens who received a 
higher level of campaign exposure displayed more negative beliefs about tobacco industry 
practices and more negative attitudes towards the tobacco industry leading to low receptivity 
to protobacco advertising which showed less progression towards smoking intentions and 
behaviour. Moreover, past studies show that creating awareness of the benefits of quit 
smoking along with the consequences of smoking leads to reduce adult smoking depicting 
that people in higher age brackets are responsive to awareness (Brewer et al., 2016; Farrelly et 
al., 2017).  

Studies show that awareness is a significant factor in reducing drink driving (Lewis, Watson, 
& White, 2008; Nathanail & Adamos, 2013; Sheehan et al., 1996). Sheehan et al. (1996) show 
that interactive educational programs that provide confidence to face pressures by replying to 
persuasive arguments and alternative strategies to avoid drink driving helped improve 
current social attitudes and behaviour change. However, employing an experimental 
approach Nathanail and Adamos (2013) show that drivers who were exposed to 
communication campaigns that create awareness of the permissible alcohol level while driving 
and risks of drink driving showed no significant effect in controlling the behaviour. 

Moreover, significant behaviour changes can be observed in speed driving contexts (McKenna, 
2007; Poulter & McKenna, 2010; Ranjit, Snyder, Hamilton, & Rimal, 2017). Poulter and 
McKenna (2010) and McKenna (2007) using a sample of school students show that educational 
interventions improved pre-driver road safety beliefs including speed driving.  

This summary concludes that awareness creates a significant impact on behaviour change 
although a few studies do not. However, the positive behaviour change outperforms the 
neutrality in behaviour for awareness.  

Although there are studies in other contexts incorporating awareness, the studies conducted 
related to individual internet usage and sustainability are very limited. Studies have 
developed several frameworks related to green IT/S, and they acknowledge the importance of 
creating an overall awareness of energy conservation and carbon emissions facilitating green 
IS practices (Elliot & Binney, 2008), contextual factors affecting green assimilation (Cooper & 
Molla, 2014), green IT readiness models (Molla & Cooper, 2010) and trends and patterns 
related to green IT (Sedera, Lokuge, Tushi, & Tan, 2017). Moreover, studies have developed 
instruments to measure the environmentally sustainable IT performance drivers (Molla, 2013). 
However, the studies based on these frameworks address only the national and organisational 
level strategies to minimise internet damage. Past studies suggest that creating awareness at 
the societal level or the individual level is critical and however, is sparse (Jenkin, Webster, et 
al., 2011). Further, studies suggest that even organisations are in ‘infancy stages of awareness’ 
of Green IT/IS practices, implying that awareness of environmental pollution of the internet is 
very low (Jenkin, McShane, & Webster, 2011). Few studies have been conducted in information 
systems literature promoting eco-sustainable behaviours by employing gamification 
techniques (Seidler et al., 2020), human-computer interaction techniques (Hill et al., 2020; 
Widdicks, 2020) and an awareness strategy (Wathuge & Sedera, 2021) to reduce the individual 
internet usage to minimise the climate change. However, there are no studies that investigate 
the combined effect of awareness and another strategy. Therefore, leaning on literature we 
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investigate the effect of awareness on internet usage to test whether it creates an impact on 
behaviour. The hypothesis is; 

H1:  Increased environmental damage awareness creates a positive impact on reducing 
internet usage. 

2.3 The Role of Price in Changing Human Behaviour 

Pricing also plays a major role in changing human behaviour. It is being used to motivate as 
well as demotivate individuals in engaging in certain behaviours (Aebli, Volgger, & Taplin, 
2021; Ball et al., 2011). Pricing acts as a deterring agent in the contexts of anti-smoking, drink-
driving, and speed driving. Past studies show that pricing creates an immediate impact on 
behaviours. 

Moreover, anti-smoking literature summarises that imposing new taxes on cigarette packets 
as well as increasing existing taxes lead to reduce smoking (Ferrer, Orehek, Scheier, & 
O'Connell, 2018; Pope et al., 2020; Verdonk-Kleinjan et al., 2011). In a study to decrease the 
cigarette demand, while increasing the demand for a substitute, Pope et al. (2020) show that 
taxes on cigarettes play a major role in reducing the demand for cigarettes while increasing 
the tendency towards using the substitute. Moreover, investigating tax increases of cigarette 
packets over a long period, Ferrer et al. (2018) conclude that increase in taxes has a substantial 
effect on the consumption of cigarettes among smokers low in behavioural disengagement. 

Price regulations related to drink driving and speed driving are mainly imposed as fines. 
According to past studies, the amount of fine is determined by the blood alcohol level (Nagata, 
Setoguchi, Hemenway, & Perry, 2008) for drink driving, and exceeded speed range or offence 
history (Delhaye, 2007) for speed driving. Nagata et al. (2008) show that by decreasing the 
permissible blood alcohol level and increasing penalties, large and immediate public health 
benefits measured through factors such as alcohol-impaired traffic injuries, alcohol-impaired 
severe traffic injuries, and alcohol-impaired traffic fatalities per billion kilometers driven can 
be observed. Similarly, Izquierdo et al. (2011) demonstrate that introduction of a penalty point 
system based on the exceeded speed limit to control road accidents due to irresponsible 
driving resulted in decreasing the number of fatalities. These studies extracted from the past 
literature show that pricing strategies employed according to the severity of offence were 
effective in changing behaviour resembling prohibitive behaviour interpretations.  

When studying the types of pricing strategies, we could observe that past studies have used 
different types of pricing models. The primary pricing models identified are flat-rate, block-
rate, and volume-based pricing (Chen et al., 2020).  

In relation to internet pricing, researchers have investigated economic (Bateni, Hajiaghayi, 
Jafarpour, & Pei, 2011; Lv & Rouskas, 2010) and network congestion (Nevo, Turner, & 
Williams, 2016; Sen, Joe-Wong, Ha, & Chiang, 2015) specific pricing strategies to maximise 
profits and to increase resource utilisation which lacks the environmental perspective. Near 
zero internet prices increase the internet demand exponentially, and more importantly, it 
creates irresponsible internet practices such as unattended music or video playing, addictive 
social media usage, and addictive online gaming behaviours. Therefore, it is of high necessity 
to determine the effect of internet price changes on internet usage to eventually reduce its 
negative environmental impact. Therein, owing to the past studies we test the hypothesis, 

H2: Increased internet pricing creates a positive impact in reducing internet usage. 
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As described earlier, awareness is an important factor that creates changes in the behaviours 
of smokers, drink and speed drivers. However, some studies show that the effect awareness 
alone creates is not significant in modifying the aforementioned behaviours (Nathanail & 
Adamos, 2013; Schaap et al., 2008; Steptoe et al., 2002). Steptoe et al. (2002) show that risk 
awareness inconsistently relates to smoking behaviour in countries that have lower education 
and economic levels (Verdonk-Kleinjan et al., 2011). Moreover, highly addicted substance 
users show low or no response to awareness. To enhance the relationship between awareness 
and behaviour change in instances such as the ones mentioned above, scholars suggest using 
more than one strategy (Frieden et al., 2005; Giesbrecht & Greenfield, 2003; Verdonk-Kleinjan 
et al., 2011). Studies have used pricing as a strategy to enhance the effects that awareness 
creates on human behaviour (Oguchi, 2016). Similarly, to enhance the impact of awareness on 
internet usage we use the price variable as a moderator of the relationship between awareness 
and internet usage. If financial disincentives significantly influence behaviour change, it 
follows that financial disincentives will have a significant moderating role in the relationship 
between awareness of environmental damage and behaviour change. Therefore, the 
hypothesis is; 

H3: Increased internet pricing moderates the relationship between environmental damage 
awareness and internet usage. 

As observed above, changes to human behaviour in smoking, drink driving, and speeding 
have been achieved through a combined effort of both pricing and awareness. As stipulated 
in hypothesis 3, we also argue that the combined effect of internet pricing and environmental 
awareness would minimise the use of the internet. However, we recognise that such a 
combination in this context is likely to yield a spectrum (or a continuum) of types of 
behaviours, rather than a unified behaviour. Past studies show that behaviours concerning 
price can be (i) resource exploitive, where the consumer engages in maximising his utility by 
exploiting the resources (Watts & Zimmerman, 1978), (ii) principle and value-based, where 
principles and values acquire a major proportion in an individual's cognition than existing 
practical conditions (Kivetz & Tyler, 2007), (iii) logical, where the behaviour is logically true 
to existing logical interpretations Priem and Butler (2001) and (iv) prohibitive, where external 
prohibitive factors like price discourage intention to behave (Liang, Farh, & Farh, 2012; Lin & 
Johnson, 2015).  

2.4 Theoretical Foundations  

A fundamental premise of consumer behaviour is that a consumer develops certain attitudes 
towards products or services that would lead to actual behaviours (Luchs & Mooradian, 2011). 
Multiple approaches have emerged to explain the progression from attitudes, such as 
awareness (Brounen, Kok, & Quigley, 2013) and price consciousness (Alford & Biswas, 2002), 
that lead to behaviours. For example, the theory of planned behaviour, social identity theory, 
means-end theory, and norm activation model, which was later extended to create the value-
belief norm (VBN) theory can be named as a few. VBN theory is selected as the theoretical 
premise of this study. VBN theory is a theory of environmentalism which is built on the 
causality of five variables: human values (biospheric, altruistic, and egoistic) which influence 
environmental cognitions, new ecological paradigm— belief that human actions deteriorate 
the environment quality, awareness of consequences of human actions on the environment, 
the ascription of responsibility that oneself should take actions to protect the deteriorating 
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values, and building up a sense of personal obligation to act upon the ascription of 
responsibility, which leads to actual behaviour (Stern, Dietz, Abel, Guagnano, & Kalof, 1999).  

VBN theory has been extensively employed in studies on the socio-psychological perspectives 
of environmentalism (Liobikienė & Poškus, 2019; Stern, 2000), where defined behaviourally as 
the propensity to take actions with pro-environmental intent. The importance of choosing 
VBN theory as the philosophical lens of our study lies in a few factors. Firstly, unlike other 
theories, it precisely recognises that individual behaviour may also be rooted in altruistic or 
biospheric values. This helps in profoundly grasping our study’s core idea well. That is the 
mitigation of internet consumption despite economic benefits that occur from one's egoistic 
values. The theory supports the ascription of responsibility for things an individual value 
personally, and shows the causal relationship of how personal values, beliefs, and norms 
shape pro-environmental behaviour. Secondly, the VBN theory postulates a mechanism: norm 
activation, which can decrease ‘rational utility calculus’ considered in most ‘subjective utility 
logic’: the economic advantage of an opportunity, on which most other theories are based 
(Stern, 1999). In proving that Stern states, processes that bypass subjective utility are important 
for understanding behaviours that lack egoistic justifications, whereby an individual act 
selflessly without expecting any personal benefit like such we expect from the internet users. 
Therefore, we chose the VBN theory which most accurately provides the philosophical lens to 
our study. 

The VBN theory which the study is based on has been used in several instances to investigate 
the effect of awareness and pricing on behaviour (Eriksson et al., 2006; Jakovcevic & Steg, 
2013). Pricing is a measure of sacrifice for individuals in purchasing a product/service 
(Zeithaml, 1988). As such, it provides market signals to change the demand or supply. VBN 
theory shows that monetary aspects which determine egoistic values at times prevent the 
execution of pro-environmental actions. For example, (López-Mosquera & Sánchez, 2012) 
show that egoistic values negatively affected the willingness to pay for conservation. 
However, the same value can be used to restrict individuals from performing environment-
harming actions (Eriksson et al., 2006; Sahin, 2013). On the other hand, awareness can be used 
to heighten the biospheric and altruistic values of an individual (Eriksson et al., 2006; 
Jakovcevic & Steg, 2013; Pooley & o’Connor, 2000). It would change the attitudes, activate 
personal norms, and moral obligations towards the target behaviour (Ebbs, Dahlhaus, Barton, 
& Kandra, 2018; Pooley & o’Connor, 2000). Therefore, using a combination of pricing and 
awareness would heighten the values of individuals, and as they are complementary in nature 
and not substitutes, putting them together would generate environment-friendly results. 
Through his studies, Stern (2000) makes several recommendations, where he proposes 
investigating the causal relationships of ‘personal financial capabilities’, ‘general 
environmentalist predispositions’, and ‘change in lifestyle’ around which our study is based. 
The VBN theory has been used in several instances to investigate the effect of awareness and 
pricing on behaviour (Eriksson et al., 2006; Jakovcevic & Steg, 2013). There are different types 
of pricing strategies for the internet such as flat-rate strategy, block-rate strategy, and 
volumetric rate strategy that are specifically location-wise popular. Through the study, we 
observe the behaviour outcome of internet users by considering the affordability of internet 
pricing and environmental awareness.  

The research model, embedded in the study design depicted in Figure 1 shows how the effects 
of personal financial capabilities (measured using ‘price affordability’ (Fan, 2005)) and 
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environmental predisposition (measured using the ‘environment awareness’ (Arlt, Hoppe, & 
Wolling, 2011)) changes the lifestyle through pro-environmental intent measured using the 
‘internet usage’ (Abrahamse & Steg, 2011). Therein, the independent variables are price 
affordability and awareness while the dependent variable is internet usage. 

 

Figure 1. Study Design 

3 The Experiment Design and Sample 

A population-based survey experiment was used as the method that allows the combination 
of the causal power of experiments and generalisability of population-based samples (Mutz, 
2011). Population-based survey experiments possess the design of an experiment, while a 
survey is embedded to capture the data from a representative population-based sample.  

The experiment was conducted online as the method allows to conduct it remotely. To test the 
model, a survey consisting of questions related to before and after effects of awareness, pricing, 
and internet usage was employed. The survey consisted of questions related to demographic 
characteristics of respondents, awareness of internet damage on the environment: measured 
using the perception they hold on to environmental damage their internet usage cause, and 
price affordability: measured using perception about prices of internet data packages and their 
affordability. Further, we included questions related to internet usage: measured using time 
spent on the internet, the probability to change current usage pattern, frequency of use, and 
addiction to it. A Seven-point Likert scale ranging from 1- Strongly Disagree to 7- Strongly 
Agree was utilised to capture the responses. 

After the Study-1 control group survey data collection was completed, we induced the subjects 
with a tailor-made video of four minutes about the damage that internet consumption does to 
the environment. To test the effects of the treatment, subjects were provided with the same 
survey again. It included questions to assess the attitudinal change that occurred after 
watching the video. There, the current intention to use the internet was questioned. Therein, 
we test the simultaneous roles of the targeted awareness campaigns (Maibach, 1993) and 
pricing (Fan, 2005), which are purported to be altering behaviours. The experiment was fielded 
within 15 days (McGinty, Goldman, Pescosolido, & Barry, 2015; McGinty, Webster, & Barry, 
2013; Pedulla & Thébaud, 2015). Treatment effects were measured by the difference between 
the level of awareness, price sensitivity, and internet usage of the control group and 
experimental group.  

3.1 Treatment 

Through keen observation of several videos, we selected a video published by a public news 
channel of France named France 24 on YouTube (France24, 2017), as it contained relevant 
content proved in the literature that could create awareness, and also the video length was 
appropriate. The video provided information about the amounts of CO2 emissions of most 
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popular internet-based activities such as circulating emails and web searches. Moreover, it 
defined the concept of data centers and their energy requirements. Overall, the video provides 
a succinct awareness of the damage internet does to the environment. To capture the number 
of people who have watched the video before and after the questionnaire was provided, we 
kept a count on the number of YouTube views. Figure 2 frames provide three captures to show 
the content of the video. 

 
Figure 2. Screen captures of the video 

3.2 Measures 

We adapted survey questions, by reviewing literature related to the constructs and identifying 
different ways that they can be conceptualised to best capture the aspects of price affordability, 
awareness, and internet usage. Further, we assured that the questionnaire includes questions 
that acquire necessary inputs that we need to measure in the analysis acquiring content and 
face validity (Lawshe, 1975). Questions related to measuring awareness were adapted from 
studies such as (Bulgurcu, Cavusoglu, & Benbasat, 2010; Morgil, Seçil, Seçken, Yavuz, & 
Oskay, 2004; Yucedag, Kaya, & Cetin, 2018). Questions related to pricing were derived and 
adapted from (Kuruzovich, Viswanathan, Agarwal, Gosain, & Weitzman, 2008; Zettelmeyer, 
Morton, & Silva-Risso, 2001), and questions related to internet usage were derived from 
(Mathwick & Rigdon, 2004; Venkatesh, Brown, Maruping, & Bala, 2008). 

3.3 Sample 

The population considered for the study was global internet users. To test the model presented 
in Figure 1, a representative sample was drawn from the sample frame of ordinary internet 
users of Sri Lanka. According to Kothari (2004), the sample frame should be represented in a 
"list". However, lists that contain details of general internet users are not available (Fricker, 
2008). Furthermore, list-based sampling frames such as university email lists, email lists of 
organisations may restrict the sample to specific characteristics such as highly educated or 
financially strong subjects (Fricker, 2008). Therefore, we distributed the link of the 
questionnaire randomly among the internet users we meet and through social media accounts 
such as Facebook, LinkedIn, and Instagram to reduce the sample biasness. Moreover, we 
encouraged the receivers of the questionnaire to distribute it randomly among the internet 
users they meet. In selecting the sample, we used stratified sampling technique to stratify the 
population according to gender. The global internet user gap of male vs female is 17% as per 
the International Telecommunication Union (ITU, 2019). That means males who use the 
internet are approximately higher by 17%. Henceforth, we randomly recruited male and 
female respondents that match the above statistic by distributing the survey link among the 
Sri Lankan internet users. Finally, we acquired a sample of 326 internet users. According to 
our sample, the gap between internet using males (58.3%) and females (41.7%) was 16.6% 
which approximately equaled the global internet user gender gap.  
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A larger sample would be more appealing to the generalisation of the results. However, the 
current sample does well represent the global internet users who use the internet on average 
6 hours and 42 minutes a day (Kemp, 2019) which approximately resembles Sri Lanka's 
average internet usage time (Kemp, 2019). The majority of the respondents in the sample are 
young adults. Therefore, the sample represented a trustworthy number of major internet 
users, because global internet usage is more skewed towards young adults and their general 
awareness is low (Clement, 2020; Thilina, Guruge, & Nanayakkara, 2020). It was necessary that 
the sample comes from a single geographical area, have a similar educational background, and 
have similar economic conditions to increase the homogeneity and to control the effect of 
extraneous variables. Therefore, internet users based in Sri Lanka were derived. Moreover, in 
selecting the sample, we looked at a location where people are more price sensitive and literate 
as we observe price sensitivity and awareness. Due to price fluctuations, price sensitivity can 
be easily identified. Moreover, the price model is also sought in the sample. Developed 
countries have flat-rate pricing and price-sensitivity varies based on the price model. Based on 
these factors we selected Sri Lanka which is a developing country that has a high literacy rate. 
Further, the country offers block-rate pricing where price sensitive internet users are 
prominent. 

The demographics and categorical values derived through the survey are summarised in Table 
1 below. The categories were created by using the original input of each survey respondent, 
without making any adjustments or modifications.  

Age # % Internet access # % 
Below 25 75 23 Limited 266 82 
26-40 240 74 Unlimited 60 18 
Above 41 11 3 Cost of the internet package 
Gender   Below 1000 LKR1 91 28 
Male 190 58.3 1001 – 2000 LKR 149 46 
Female 136 41.7 Above 2001 LKR 86 26 
Internet connections     
Mobile 68 21    
Home 26 7    
Both 236 72    

Table 1. Demographics and Categorical Values 
Note: 1LKR is the currency of Sri Lanka  

When doing the analysis, we considered several control variables, that are extraneous 
variables not linked to the hypotheses and theories being tested (Spector & Brannick, 2011). 
They are the geographical location and price model. By selecting Sri Lanka, we have controlled 
the effects of geographical location and price model on the hypotheses being tested. The effects 
of age and gender on internet usage are calculated in the multi-group analysis in a later section.  

4 Analysis and Results 

For the analysis, we employed three types of tests: partial least squares (PLS) structural 
equation modeling (SEM) method (Benitez-Amado, Henseler, & Castillo, 2017; Benitez-
Amado, Llorens-Montes, & Fernandez-Perez, 2013), multi-group analysis (MGA), and 
polynomial regression (Atwater, Waldman, Ostroff, Robie, & Johnson, 2005; Edwards & Parry, 
1993) with response surface methodology (Box & Draper, 1987; Cornell & Khuri, 1987). The 
PLS analysis was employed to validate the constructs and derive the MGA, while the 
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polynomial regression and response surface analysis were used to understand the interplay 
between price and awareness towards internet usage in the control and experimental groups 
of the study. The PLS-SEM is well suited for highly complex predictive models, which 
supports the mapping of formative observed variables (Henseler & Sarstedt, 2013; Sedera, 
Gable, & Chan, 2003; Wold, 1989). When conducting polynomial regression and response 
surface methodology, guidelines of (Shanock, Baran, Gentry, Pattison, & Heggestad, 2010) 
were followed.  

4.1 PLS Analysis  

The Smart-PLS software was used to do the PLS analysis. To test the overall fit of the proposed 
research models (Figure 1), we conducted a confirmatory composite analysis by following the 
guidelines (Henseler et al., 2014) and (Benitez, Henseler, & Castillo, 2017). The models were 
tested using ADANCO 2.0.1 software (Dijkstra & Henseler, 2015), with the bootstrap 
resampling method (4,999 resamples). It followed the guidelines of (Dijkstra, 2010), and sub-
constructs were estimated by using the regression weights (mode B). Therein, we observed the 
standardised root mean squared residual (SRMR), unweighted least squares (ULS) 
discrepancy (dULS), and geodesic discrepancy (dG), which let us assess the appropriateness 
of the composite model. The SRMR of the a-priori model was 0.033 for the control group 
(Study-1) and 0.041 for the experimental group (Study-2)– well below the recommended 
threshold of less than 0.080 – at the 0.05 alpha level (Dijkstra & Henseler, 2015; Hu & Bentler, 
1999). The dULS = 0.103 and dG = 0.017 for the control group indicated that we could confirm 
with a probability of 5% that the measurement structure of our proposed model was correct, 
demonstrating good model fit (Dijkstra & Henseler, 2015; Hu & Bentler, 1999). 

Next, we established construct validity using the average variance extracted (AVE). Therein, 
we observed that for each construct the AVE was greater than the variance shared between 
the construct and the other constructs in the model, thus indicating strong construct and 
discriminant validity. Moreover, the strong and significant path coefficients for both pricing 
and awareness were shown (Study-1 for pricing was (0.401) and Study-2 (0.522), and the path 
coefficients of awareness for Study-1 was 0.376 and for Study-2 it was 0.608). Finally, the R2 
was determined for Study-1 and Study-2, revealing 0.22 and 0.31 respectively for Study-1 and 
2. The results confirm the overarching theoretical foundations (Figure 1), encouraging further 
investigation into the associations with pricing, awareness, and internet usage. 

4.2 Multi-Group Analysis 

A multi-group analysis permits to test whether the pre-defined subpopulations generate 
significant heterogeneous observations (Henseler, 2007). Therein, it tests the moderating effect 
of the subpopulations on the relationship between the observed independent and dependent 
variables (Henseler & Chin, 2010; Henseler, Ringle, & Sinkovics, 2009). The multi-group 
analysis commenced with the MICOM (measurement invariance of composite models) 
procedure, which assessed the invariance (Henseler, Ringle, & Sarstedt, 2016). Henseler et al. 
(2016) recommend the use of MICOM, employing a three-step approach to analyse (i) 
configural invariance, (ii) compositional invariance, and (iii) the equality of composite mean 
values and variances. The results confirmed the three types of invariance, which implied that 
measurement invariance holds, and that a multi-group analysis is therefore possible (Hair et 
al., 2018; Henseler et al., 2016; Schlagel & Sarstedt, 2016). Meaning that the moderating variable 
has no effect on the loadings of the elements in the model. After confirming the existence of 
invariance, the next step was to apply the multi-group analysis, comparing the explained 
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variance for each group using appropriate categorical variables. In this case, age and gender 
analyses were carried out to identify if they create any impact. The last step of the multi-group 
analysis is to analyse the differences between coefficients in different paths. If these differences 
are significant (if the p-value is smaller than 0.05 or larger than 0.95 for the difference of group-
specific path coefficients (see (Henseler et al., 2009))), the categorical variable has a moderating 
effect.  

The age variable was divided into two subpopulations: below 25 years and above 25 years. 
Researchers suggest that younger persons are more environmentally perturbed than people of 
older age because environmentalism is a channel that shows younger persons’ comparatively 
low contribution to the social order and the dominant value system (Abdul-Wahab & Abdo, 
2010; Arcury & Christianson, 1993; Bell, Greene, Fisher, & Baum, 1996). However, some 
literature suggests that environmental awareness grows with age as people get more mature 
and exposed to knowledge (Aminrad, Zakaria, & Hadi, 2011; Ziadat, 2010). Nevertheless, the 
MGA showed no significant differences between the age groups. Further, past studies suggest 
that age also affects price sensitivity (Chaloupka & Grossman, 1996). Younger a person, their 
disposable income is comparatively lower than those of higher age brackets, indicating that 
they are more sensitive towards price changes (Chaloupka & Grossman, 1996; Ding, 2003; 
Hollingworth et al., 2006). However, price sensitivity might affect comparatively less on 
younger aged groups, if they are dependent on their parent’s or guardian’s income or if they 
are conscious of certain brands or products (Muratore, 2016). The two age groups depicted no 
differences in the analysis for the price (see Table 2). 

  
Group 1  
Age = < 25    
= 75   

Group 2 
 Age > 25  
= 251 

Group 1 vs. Group 2 

 β Age = < 25 β Age > 25 
| (β Age = < 25 - 
β Age > 25) | 

t-
value 

Significance p-value 

Price Affordability >> 
Internet Usage 

0.571 0.518 0.053 .863 
Not 
Significant 

0.471 

Env: Awareness 
>>Internet Usage 

0.489 0.416 0.073 .881 
Not 
Significant 

0.437 

Table 2. Multi-group analysis of sub-samples based on age 

These results could be due to the high literacy rate prevailing in Sri Lanka, where even younger 
persons have the maturity to grasp awareness, and on the other hand due to cheaper data 
prices of Sri Lanka. Results of the MGA depicted in Table 2 demonstrate that there were no 
significant differences between the age groups for both relationships. 

Gender is another factor that we considered in the MGA. The literature proposes that males 
are more aware of environmental damage and engage in more pro-environmental behaviours 
than females because of their comparatively high engagement in the community and political 
issues (Abdul-Wahab & Abdo, 2010; McEvoy, 1972).  

In the notion of price sensitivity, the literature also suggests that males are more price sensitive, 
and hence more responsive to price changes than females (Andreoni & Vesterlund, 2001). 
Results of the MGA based on gender revealed significant differences in how price affordability 
and environmental awareness affected their respective internet use. It is observed (See Table 
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3) that men were more sensitive to both price affordability and environmental awareness 
showing an impact on their internet use, as compared to our female sample. 

  
Group 1 
Male = 190   

Group 2 
Female = 136 

Group 1 vs. Group 2 

 β Male = 190   β Female = 136 
| (β Male = 190 
- β Female = 

136) | 

t-
value 

Significance p-value 

Price Affordability 
>> Internet Usage 

0.613 0.586 0.027 3.744 Significant 0.001 

Env: Awareness >> 
Internet Usage 

0.629 0.515 0.114 5.193 Significant 0.001 

Table 3. Multi-group analysis of sub-samples based on gender 

In the notion of price sensitivity, the literature also suggests that males are more price sensitive, 
and hence more responsive to price changes than females (Andreoni & Vesterlund, 2001). 
Results of the MGA based on gender revealed significant differences in how price affordability 
and environmental awareness affected their respective internet use. It is observed (See Table 
3) that men were more sensitive to both price affordability and environmental awareness 
showing an impact on their internet use, as compared to our female sample 

4.3. Polynomial Regression  

Polynomial regression is a technique to model the relationship between multiple independent 
variables (X and Y) concerning a dependent variable (Z) through a non-linear relationship 
(Shanock et al., 2010). Similar to polynomial regression (Edwards & Parry, 1993), response 
surface methodology – abbreviated as ‘PR and RSM’ – (Box & Draper, 1987; Cornell & Khuri, 
1987) is a common technique that analyses non-linearities. PR and RSM allow researchers to 
examine the extent to which the combinations of two predictor (independent) variables relate 
to an outcome (dependent) variable.  

According to Venkatesh and Goyal (2010), linear models do not bring out the theory projected 
complications appropriately. The PR and RSM are ideal to investigate the purported 
relationship between price and awareness and its hypothesised relationship with the internet 
use of the consumer. As such, we labelled price as X variable, awareness as the Y variable, 
whilst internet use was labeled as the outcome variable Z, where the equation was,  

1.    Internet use = ƒ (price*, awareness**) 

The complete empirical specification was: 

2. Internet use = β0 + β1 Price* + β2 Awareness** + β3 Price2 + β4 (Price x Awareness) + β5 
Awareness2 + e 

We followed the procedure outlined in (Shanock et al., 2010) to run the polynomial regression 
analysis on the data collected from 326 consumers to create the response surface as shown in 
Figure 3. Panel (a) of Figure 3 represents the data of Study-1 and panel (b) of Figure 3represents 
data of Study-2. 
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Figure 3.  Response Surfaces of Study-1 and Study-2 

According to Table 4, a significant a1 indicated that the line of the agreement had an additive 
relationship to the outcome variable. A positive a1 indicated that the outcome 

Effect Study Phase Coefficient Std error Test stat (t) Significance 

a1: Slope along X=Y (as 
related to Z) 

Study-1 -0.21 0.09 -9.226 Significant 

Study-2 -0.47 0.03 -12.988 Significant 

a2: Curvature on X=Y 
(as related to Z) 

Study-1 -0.48 0.02 -12.014 Significant 

Study-2 0.34 0.03 5.534 Significant 

a3: Slope along X=-Y (as 
related to Z) 

Study-1 0.15 0.06 7.13 Significant 

Study-2 0.07 0.02 0.73 Non-significant 

a4: Curvature on X=-Y 
(as related to Z) 

Study-1 0.09 0.18 1.11 Non-Significant 

Study-2 -0.31 0.73 -11.682 Significant 

Table 4. Longitudinal Assessment of Study 1 and Study 2  

variable increased as both predictor variables increased, whereas a negative a1 indicated that 
the outcome variable decreased as both predictor variables increased. A significant a2 for 
Study-1 indicated a non-linear slope of the line of perfect agreement (agreement in the two 
predictor variables related to the outcome in a nonlinear way) (Shanock et al., 2010). The 
significant and negative values of a2 in Study-1 suggested that the line of perfect agreement 
as it relates to internet use was positive and a convex surface (upward curving). For Study-2 
we observed a concave surface with downward curving. Next, we interpret how the degree of 
discrepancy between price and awareness relates to the outcome variable internet usage, by 
assessing the curvature along the line of incongruence (X = -Y) as it relates to internet usage 
with a4. We observed, significant negative a4 for Study-2, and non-significant for the data of 
Study-1 showed a slight concave surface (See Figure 3), that is, internet use would increase 
slightly as the degree of discrepancy between breadth and depth decreases. Finally, we 
considered a3 to establish the direction of the discrepancy related to the outcome, as indicated 
by the slope of the X = -Y line (line of incongruence) as it relates to internet usage. A significant 
negative a3 for Study-2 (see Table 4) indicated that internet usage was higher when the 
discrepancy was such that price was higher than awareness and vice versa.  
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5 Application of the Framework 

Encouraged by the polynomial regression results and consistent with the notions presented in 
the literature review, we see a continuum of internet user behaviours relating to the combined 
effects of internet pricing and environmental awareness. Figure 4 presents four types of 
internet user behaviours, arranged in a 2x2 matrix associated with price and awareness. The 
framework is intended as a practical tool to guide future directions in relation to this research. 
Therein, we created four possible self-explanatory behaviour types: opportunistic, idealistic, 
tautological, and prohibitive – each representing an internet use category for the four 'high-
low' combinations of awareness and price. 

In Figure 4, the position where price and awareness are low is termed as 'opportunistic'. It 
indicates that the consumer engages in maximising his utility by exploiting the resources 
(Watts & Zimmerman, 1978). Our analysis showed it as the category that represents the highest 
intention to use the internet, asserting to the characteristics found in the literature of exploitive 
usage of resources. Rivera and De Leon (2004) in their study show that ski-riding for free and 
lack of monitoring has made riders exploit the resources. These instances show that when 
there are fewer restrictions people tend to exploit resources for their advantage. Similarly, the 
behavioural intention identified through internet consumers in Study- 1 is consistent with the 
opportunistic assumptions. However, in Study-2, even after inducing awareness, the 
opportunistic behaviour of consumers remains as it is. This implies that for behavioural 
changes of opportunistic consumers inducing awareness will not create any changes in 
personal values and attitudes when the price remains low.  

 

 
Figure 4. The application framework that summarises findings using a 2x2 matrix of price and 

awareness on internet usage 

The combination of high-awareness and low-price in Figure 4 is denoted as ‘idealistic’. 
Idealism is recognised as behaviour that emerges when principles and values acquire a major 
proportion in an individual’s cognition than existing practical conditions (Kivetz & Tyler, 
2007). In a pro-environmental context, this can be interpreted as being environmentally and 
socially responsible (Kivetz & Tyler, 2007). Agreeing to reduce internet consumption due to 
high awareness of the damage even when the prices are low is assumed as the idealistic 
behaviour in our study. The literature suggests that awareness programs like anti-alcohol and 
road safety campaigns have resulted in a reduction of destructive and unhealthy behaviour 
even when there are no other benefits to the consumer, confirming the idealistic behaviour 
(Nemtsov, 1998; Rundmo & Iversen, 2004). Replicating the same characteristics, in the 
combination of low-price and high-awareness, our study showed the idealistic behaviour 
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pattern in Study-2. It elucidates that, after the inducement of awareness users tend to restrict 
their usage even more because awareness has created a substantial impact on the consumer. 

Next, we define the combination of high-price and high-awareness in Figure 4 as ‘tautological’, 
logically indicating that internet usage should be the lowest as of the tautological assumptions. 
Tautology as explained by Priem and Butler (2001) is a statement that is always logically true 
to the prepositional interpretations. Aligning to the tautological assumptions, the intention of 
internet consumption decreased in Study-2 after inducing awareness. Previous studies on 
cigarette consumption also show similar behaviour where tax-induced pricing and awareness 
campaigns reduced cigarette consumption (Cantrell et al., 2013). Therefore, we can assume 
that awareness has a notable impact on the intention to use the internet in the tautological 
consumer category. 

As the last combination, we term the high-price and low-awareness pair as ‘prohibitive.’ 
Although awareness is less, external prohibitive factors such as high price discourage intention 
to use the internet, according to the characteristics of prohibitive behaviour in previous studies 
(Liang et al., 2012; Lin & Johnson, 2015). Study-1 perfectly brings out this phenomenon in 
which the prohibitive category showed the lowest intention to use the internet. Since only 
price has played the prohibitive role in Study-1, the impact of awareness has become 
unimportant there. However, according to Study-2, the effect of the prohibitive factor does not 
create such an effect as the intention to consume the internet increases. Our observations 
highlight the complexity of human behaviour, where the intended behaviour deviates from 
the accepted 'prohibitive' assumptions. 

Overall, it is clear that 'prohibitive' (high price – low awareness) is the most effective combined 
strategy, before increasing environmental awareness (Study-1), while 'idealistic' behaviour 
marks the lowest point of internet use (low price – high awareness) after awareness. 

6 Summary 

The purpose of conducting this study was to examine the effect of pricing and awareness of 
environmental damage, on the internet usage of individuals. As per the results of the analysis 
of 326 respondents, a statistically significant relationship was observed between pricing and 
awareness with internet use. 

The following main findings were extracted from the analysis. Three observations were made 
for Study-1 (before inducing awareness): (i) internet usage was highest, where both price and 
awareness were at their lowest. (ii) internet use was at the lowest when the price was at the 
highest and the awareness was at the lowest. (iii) the impact of awareness was insignificant, 
with price increases. However, after inducing awareness (Study-2), the following three 
observations were made: (iv) internet usage was at the lowest, when awareness was the 
highest, with the lowest price, (v) internet usage remained low (though not the lowest) for 
high awareness, even when the price increases, (vi) price diminished its significance on usage, 
with increasing awareness. 

Moreover, the results parallel with other contexts that have used pricing and awareness as 
strategies to control human behaviour. The study outcomes show that awareness creates a 
significant impact on reducing internet usage. Moreover, the price creates a significant impact 
on internet usage. Finally, the moderating effect of pricing on the relationship between 
awareness and internet usage also shows significant results. However, it should be noted that 
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the impact awareness alone creates is higher than the impact both pricing alone creates, and 
pricing and awareness together create on internet usage.  

The MGA of age and gender on the relationships between price affordability and awareness 
on internet usage reveals interesting results. The study shows that the two age groups (above 
and below 25 years), did not yield any significant differences in the relationships observed. 
That means, they did not indicate any significant moderating effect on the relationship 
between environmental awareness and internet usage, or price affordability and internet 
usage. However, the gender variable indicated differences in the relationships observed where 
males were more sensitive to both price and awareness than the female sample. That means, 
the observed relationships were moderated by the variable gender.  

Our study contributes to the VBN theory by observing a causal relationship that entails 
‘personal financial capabilities,’ ‘general environmentalist predispositions’ and ‘change in 
lifestyle.’ On one hand, it showed that the impact of awareness was nonsignificant with the 
increase in price before inducing awareness. That is, before inducing awareness, the egoistic 
values of a person generated beliefs like ecological world view, awareness of consequences, 
and ascription of responsibility. As a result, personal norms activated, and according to an 
individual's norms, he altered his intention to behave. On the other hand, the study showed 
that with the increase of awareness, the significance of price on behavioural intention reduced. 
That is, after inducing awareness, biospheric and altruistic values of consumers generated, and 
it led to the generation of beliefs, personal norms, and finally the intention to behave. The 
polynomial hypothesis of the co-existence of such factors makes the study findings closer to 
reality.  

Figure 4 provided a practical framework to understand the continuum of internet use 
behaviours. The classification can be used to identify how behaviour patterns of individuals 
change when awareness and price change. Accordingly, it can be used to decide which and 
when to employ the strategies to reduce internet consumption. If awareness strategies that 
increase motivation to reduce internet usage are not employed, then an increase in internet 
service prices that creates prohibitive behaviours can be introduced as the best option. 
However, idealistic behaviours that reduce internet usage significantly, can be observed when 
awareness is increased which manipulates people's values, principles, and attitudes. 
Henceforth, after inducing awareness, internet price can be decreased. 

This research was tested using data only from Sri Lanka which would restrict to gain an overall 
global picture of the changes in internet usage in manipulating independent variables. 
Therefore, we encourage further validation of results by gathering data from other countries 
that have different internet infrastructure and cultural values. Furthermore, the study 
measures general internet usage of individuals which cannot be reduced at times based on the 
user’s purpose of using the internet (e.g.: sending a work email). Therein, we identify that 
changes individuals do to their internet usage depend on the need of the user, and the study 
does not specifically investigate internet usage based on the purpose of the user. We encourage 
the study of internet use based on specific purposes such as internet use for leisure and work. 
Moreover, we have considered internet use in only block-rate pricing strategy, which is the 
most popular pricing strategy in Sri Lanka. Results are true to the studied pricing structure. 
However, we recognise that some countries provide unlimited internet data through fixed 
pricing. Therefore, further generalisability is planned through extended studies of all pricing 
models. Moreover, we gathered data during a global pandemic that may have augmented 
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internet use across the globe. As such, future studies must consider the possible adverse effect 
that such high use may have added to the study findings. Further, the consumer’s willingness 
to pay premium pricing and its effect on consumers’ intention to use the internet could be 
tested through a future study. Premium pricing is the price that a customer is willing to pay 
extra for the environment for the same usage of the internet. Premium pricing associates with 
uniqueness and quality as well as emotional engagement, and hence, a consumer might tend 
to pay more if they feel satisfied or contributed towards environmental wellbeing. This 
phenomenon can be tested with the inducement of environmental awareness. Moreover, as 
another future implication, more inclusive measurements of additional VBN variables can be 
used to test how the intentions of consumers change. For that, variables like altruistic feelings 
towards nature, governmental policies, the maturity level of consumers can be tested in 
seeking the expected output. 
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Appendix – Questionnaire Items 

Environmental Awareness  

Adapted from: (Bulgurcu et al., 2010), (Morgil et al., 2004): 
My internet usage can be damaging to the environment. 
I am aware of the cost that data centers have on the environment. 
I would have liked my internet providers and services to use renewable energy sources. 
I save internet data by downloading a song, rather than listening to it online frequently. 
Compared to my friends, I spend more time on the Web. 
 

Price Affordability 

Adapted from: (Zeithaml, 1988), (Wakefield & Inman, 2003), (Sinha & Batra, 1999): 
I am conscious about the price of my internet. 
I find the internet services that I use to be affordable. 
I am not willing to exert extra effort to find the cheapest internet package. 
The money saved by finding a cheaper internet package is not worth the time and effort. 
Increase of telecommunication tax will never affect my internet usage pattern. 
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Internet Usage 

Adapted from: (Mathwick & Rigdon, 2004), (Venkatesh et al., 2008): 
I spend several hours a day on the web. 
Compared with most of my friends, I think I spend a lot of time on the Web. 
Outside of the time I spend with e-mail, I consider myself to be a "heavy internet user." 
I frequently have multiple devices connected to my internet. 
I try limiting my time using the internet, but found it challenging. 
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