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Abstract 
 

 

Globally there is growing awareness in organizations relating to ecological 

responsibilities and sustainability. Green Information Technology (Green 

IT) has become a catchphrase and is a topic of discussion all over the 

world. This research paper tries to explore how greening technologies can 

help in branding of organizations and develop sustainability. The core 

objective of this paper is to present a conceptual model highlighting the 

roles of Green IT and branding for sustainable development of IT 

companies in India.  To do the same exploratory-cum-descriptive study has 

been used. Through extensive and exhaustive literature review, variables of 

Green IT, Branding and Sustainability have been assessed and a conceptual 

model has been developed. Survey method is used to collect data with the 

help of questionnaires from 600 IT companies‘ employees. Thereafter, the 

data collected has been analysed and conceptual model has been validated 

using Structural Equation Modelling (SEM). The contribution of the paper 

lies in developing an innovative model using three constructs viz: Green IT, 

branding and sustainability and validating it empirically. Though model has 

been developed and empirically tested in India, it can be further tested on 

IT companies in other developing or developed countries. The research 

results are of great relevance to environmentalist, industry, practitioners 

and policy makers. 
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1 Introduction 
 

The policy makers globally have a great concern for increasing 

population, climate change and global warming. Environmental 

consciousness has increased and emphasis is on green strategies to control 

environmental degradation [1, 2&3]. The government and organizations are 

focusing on green information technology (Green IT), green policies, 

renewable and clean energy to reduce the impact on environment and create 

sustainable society. The major contributor to global warming is carbon 

dioxide (CO2). Carbon dioxide levels today are higher than at any point in 

the past 800,000 years [4&5]. India is fourth highest in the world in terms 

of CO2 emission after China, United State of America (U.S.) and European            

Union and is expected to double by 2030 [6]. Green IT deserves special 

mention because it can help reduce environmental pollution and total global 

emission by 15% by 2020 [7].  Green IT is the practice of environmentally 

sustainable computing. Green IT emerged in 1992 when U.S. 

Environmental Protection Agency launched Energy Star to develop 

superior energy efficient products and promote energy efficiency in 

monitors, climate control equipment, and other technologies. Likewise, the 

Swedish organization TCO Development also launched the TCO 

Certification program to reduce emissions from CRT-based computer 

displays which was further expanded to ergonomics, and construction. 

Green IT aims to minimize the negative impact of IT operations on the 

environment by designing, manufacturing, operating and disposing of 

computers and computer-related products in an environmentally-friendly 

manner. The motives behind green IT practices include reducing the use of 

hazardous materials, maximizing energy efficiency and promoting the 

biodegradability of unused and outdated products. Redesign of data centers, 

virtualization, green networking and cloud computing are the components 

of green IT [8&9]. 

Green IT or environmentally sound information technology [10] is a 

critical issue for IT organizations globally as computing equipment has 

become dense, energy costs are on the rise and many data centers lack the 

power or space IT services require. Underutilized desktop and server 

hardware is at the root of the problem. Desktops and servers run at an 

average utilization rates of only 5-15% while idle consume nearly as much 

power as when active. Hardware capacity is typically over-provisioned 

because it is hard to adjust dynamically [11&12]. Consequently, many IT 
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Organizations are looking for solutions that can help them reduce their 

energy costs and consumption while at least maintaining service levels and 

responsiveness to the business. For example, Yahoo, Microsoft and Google 

have built their data centers in the cities that have renewable energy 

resources such as hydroelectric, solar and wind power to take advantage of 

these power, reduce cost and maintain environmental sustainability [13]. 

With ubiquitous presence of IT in modern life and its impact on 

environment, research in Green IT assumes more importance. Since 1992 a 

lot of research has been done on Green IT. Empirical studies [14, 15 &16] 

have thrown light on power saving. [17&18] conducted surveys related to 

Green IT that helped in understanding Green IT adoption globally. The 

study will be incomplete without mentioning the name of Murugesan [34] 

who consolidated the concept of Green IT and gave the concepts of Green 

IT use, Green design, Green manufacturing and Green disposal. 

 Fuchs [19] talks about use of Green IT to solve environmental 

problems. Many other researches have also highlighted the relationship 

between Green IT and sustainability [20,21&22]Green IT with its 

integration of green computing practices like recycling, electronic waste 

disposal, virtualization, improving cooling technology, optimization of IT 

infrastructure has potential to contribute towards sustainability [23] Nanath, 

2014. It was also suggested that aligning the business strategy with Green 

IT strategy will provide competitive edge and will provide potential return 

on Green investment [21 & 22] McKinsey Global Survey [ 24]  indicates 

that strong brands are more likely to contribute towards sustainability as a 

part of their corporate social responsibility initiative. Today green 

technologies are implemented not only for cost reduction but also for 

organization‘s environmental standing.  

       They create awareness and contribute towards sustainability [25 

&26]Based on the research gaps it can be summarised as follows: (1) It is 

universally accepted that Green IT can contribute to sustainable 

development (2) Green IT can help in branding of IT companies. (3) 

Branding of Green IT can contribute to sustainable development.  The aim 

of the research paper is to develop a model based on directions provided by 

previous work. 

   However, the originality of the paper lies not only in exploring the 

relationship between three constructs viz: Green IT, Branding and 

Sustainability which has not been explored before but also in providing a 

model for the same. This model is also further validated using empirical 

data. The research paper has been orchestrated in the following manner: the 

introduction and motivation of the research has been explained in 

introduction section which is followed by literature review and 

development of conceptual model in theoretical framework section. 

Thereafter research methodology is described, and research results are  
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discussed. The study concludes with implications, limitations and future 

research directions.  

 

2 Theoretical Framework 
 

2.1 Defining Green IT 
 

Elliot [26] has defined Green IT as ―the design, production, operation, 

and disposal of ICT and ICT-enabled products and services in a manner 

that is not harmful and may be positively beneficial to the environment 

during the course of its whole-of-life‖. Green IT is "the practice and study 

of designing, manufacturing, using, and disposing of computers, servers, 

and associated subsystems—such as storage devices, printers, monitors, 

networking and communications systems—efficiently and effectively with 

least possible or no impact on the environment‖ [27].  

 Diane Holt [28] in his paper exposed the benefits of ―going green‖ 

followed by a description of the different environmental management 

standards. The paper by Douglas Brown [29] discusses how going green 

initiatives influenced of consumer‘s, investor‘s and public opinions for 

green corporate accountability. It has also influenced for the creation of 

new government regulations in favour of protecting the environment have 

pushed green issues onto the boardroom agenda for vendors' growing plate 

of priorities. A study by IBM and Info-Tech Paper Group found that 

businesses who complete Green IT initiatives realize significant cost 

savings alongside superior environmental performance.  In this paper, more 

than 1,000 IT professionals in mid-size businesses from 12 countries and 8 

industries were consulted through surveys and interviews to understand 

why Green IT initiatives are undertaken, and how the results translate into 

cost savings, business value and environmental benefits. The main 11 

Green IT initiatives were highlighted in the paper - Server virtualization 

and consolidation, Storage consolidation, Desktop virtualization, Existing 

server room upgrades, PC power management, Printer consolidation, IT 

equipment recycling measurement, Printer consolidation, Remote 

conferencing, Telecommuting and IT equipment recycling. 

  Today, on one hand without IT things seem impossible, while on the 

other hand, the side effects related to it keeps bothering the companies in 

terms of huge consumption of energy, data centers, servers, computers and 

other deployed subsystems. With world‘s requirement for energy over-

pacing production of renewable and non-renewable resources and Indian 

gross electricity consumption reaching 1,149 kWh per capita in the year 

2017-18. [30] it is the need of the hour to make IT greener to reduce the 

negative impact of IT on environment to the maximum possible level. 

Green IT emerges as a hero for the companies to significantly reduce  
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carbon footprint. Mark G. O‘Neill [25] also states that Green IT not only 

reduces the effect of IT on the environment but also acts as a differentiator 

and brings into the picture the competitiveness amongst the stakeholders in 

adopting Green IT. Some other benefits of adopting green computing 

include ensuring an environmental and economic sustainability, utilizing 

the recourses in an environmental friendly manner, maintaining the 

computing performance while minimizing enormous and wasteful 

consumption of energy and carbon footprint, cutting down costs and 

improving business and social image [31]. To reap the benefits and 

improve adoption of Green IT focus should be on awareness, relative 

advantage, top management support, adequate resources and government 

policy. [32] 

 

2.2 Green IT in India 
 

New global treaty on climate change was topic of discussion for 192 

countries at Copenhagen, for the year 2010 the IT budgets allotted was the 

obvious reason to think that Indian companies were seriously anxious about 

being environment-friendly. India was willing to accept the green IT route 

and coming up with new technologies that were eco-friendly needed to 

spend more on technologies. Not much of a wonder, only 27.2% of Indian 

businesses have implemented power-saving technologies [33] Also out of 

surveyed Indian companies only 77% feel that there is an ominous need to 

reduce power consumption in the data centre‘s as well. 

 National Action Plan on Climate Change (NAPCC) released by Prime 

minister of India in the year 2008 highlighted few important future  

policies and programs to address the climatic change problems.  The effort 

was reinforce country‘s distribution and sub-transmission network and 

adopt to the state-of-the-art IT solutions (Rajat Gupta, 2012). 

Many IT companies in India have also taken Green initiatives like 

Wipro launched laptops those were better known as Wipro green wares, 

Wipro was the first one to come up with eco-friendly IT product and waste-

management technologies. The main objective of the companies was to be 

low on carbon emission and save on energy. The company kept the 

hazardous waste to be minimum. Similarly, Infosys also did its best by 

minimizing the per capita energy consumption to be minimum possible and 

aimed to achieve zero carbon emission [35]. HCL also came up with its 

EcoSafe initiative which focuses on products lifecycle management, by 

means of tracking the product right from the place they are manufactures 

till they are recycled. The whole life cycle of the product is ensured to be 

environment friendly and the process is done in an environmentally 

responsible manner by the company. [36] 

 A Green IT survey done in India with the help of CORE 2010 

(Continuity and Resilience),[37] The BCS (Chartered Institute of IT), EFY 

group and IEEE Delhi through online questionnaire revealed few facts  
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related to Green IT awareness amongst Indian organizations and what is the 

implementation level in those respective organizations. Amongst the 

surveyed organizations 67% had started work on Green IT, 25% said that it 

was well underway, 5% did not rate their Green IT program, 14% said that 

they had just started their journey of Green IT and looked forward to 

seeking help either in term of Green IT training, gap assessment, 

measurement or implementation support. Few of the Green IT actions 

followed by the organizations as extracted from the survey were ―auto 

switch off  monitors after a certain period of inactivity‖, ―auto switch off 

desktops/servers‖, ―printer rationalization‖, ―server consolidation‖, ―grey 

printing by default‖, ―use of recycled paper‖, ―paper waste recycling‖, 

―removal of active screen savers‖ and ―videoconference‖.  

Adopting green IT and environment-friendly solutions are emerging as 

key concerns for policy makers. India is embracing it with open arms and it 

was a very important part of National Action Plan on Climate Change 

(NAPCC) and India's 12th Five Year Plan to manage greenhouse gas 

(GHG) emission. Carbon emission reduction targets for the mobile network 

are fixed at 17% by the year 2018-2019. Government recommended top 

institutions like IITs to become Center of excellence (COP) and be testing 

ground for new technologies. Further 75% of rural towers and 33% of 

urban towers are to be powered by hybrid power by 2020.Telecom sector is 

adopting green technologies and all service providers must declare twice a 

year to TRAI, the carbon footprint of their network operations. They are 

recommended to adopt Renewable Energy Technology (RET) to reduce 

carbon footprints Tax incentives and green loans is provided to those 

adopting green technologies. 

 India has a requirement of Rs.50 trillion (US$ 777.73 billion) 

investment in infrastructure by 2022 to have sustainable development in the 

country and Rs. 4,200 crore (US$ 648.75 billion) to increase capacity of 

Green Energy Corridor Project along with other wind and solar power 

projects. The requirement for electricity is expected to be 280 TWh in 2040 

and government‘s green energy ambitious plan is expected to attract US$ 

80 billion by domestic and foreign investors. India is ranked fourth as per 

Ernest & Young Renewable Energy Country Attractive index 2018 and 

with its ambitious target to achieve 225 GW of renewable energy by 2022 

Green IT is expected to play a very important role in sustainable 

development of the nation. [38] 
 

3 Role of Green IT in Sustainability 
 

Symantec Enterprises [33] report surveyed most of the companies 

(97%), which have been discussing Green strategies and think Green IT is 

need of the hour. However, some (1%) still think it as unimportant. The key 

findings of the survey done in the year 2009 [39] worldwide stated that 

Green IT is found ‗essential‘ and the budget for Green IT are rising with  
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times as IT companies have shown willingness to infuse extra money for 

Greener equipment. As we have discussed that IT is playing an important 

role at the heart core for organizations green efforts hence Green IT is 

given a high priority. Green IT is supposed to significantly decrease the 

environmental footprint of the IT industry and to foster environmental 

innovations in other industry sectors.[40] Nonetheless, one of the current 

key challenges of Green IT is to advance from uncoordinated cost-cutting 

investments to consistent Green IT strategies that leverage the full potential 

of innovative environmental technologies (Harmon et al., 2010). Green IT, 

illustrates major drivers of Green IT adoption, explain crucial approaches 

of strategic management, analyse the strategic relevance of sustainability, 

and illustrate the necessity of IT/business alignment. 

Damien Choizit [41] opines that Green IT refers to two main thoughts. 

One as a mode of reducing the  carbon footprint and second as a medium of 

improving the global sustainability of business with the help of IT. Since 

[53], the world has seen a marked acceleration in Green IT initiatives. 

According to the Gartner [42] Green IT was in the top 10 of strategic 

technologies in 2008. While IT contributes directly to only around 2% of 

the world‘s carbon emissions, it is one function in an organization that can 

have a significant effect on the emissions of every other part of 

organizations operations. Schmidt [43] examines the contribution of Green 

IT activities to the objectives of IT departments by analysing empirical data 

from 116 companies using exploratory analysis Enterprises. [46] are 

increasingly trying their best by the changing demands of their stakeholders 

and cater to the scope of eco-awareness and social consciousness.[44]  

Adopting Green is a major activity for most of the companies around 

the world not just for reasons of environmental accountability, but also for 

cutting overheads in these exceedingly rigid economic times. Green IT 

influences IT to restructure operations, avoid costly waste, and reduce the 

ill-effects on the environment. [45] Literature review suggests few 

important Green IT items that are listed in the table 1 below. 

 
 

Items Sources 

 

Auto-Switch off 

Servers/Desktops/Laptops, IT 

Power Consumption Efficiency 

 

Alemayehu , Molla (2008), Murugesan 

(2008) 

 

Reducing Co2 Emission, Green 

movement 

 

Schmidt (2010), 

Damien Choizit (2009) 

 

Table 1 Important Green IT items 

 

Source: This table has been created by researcher 
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Therefore, the following hypotheses can be formulated: 

H1: Green IT has significant influence on sustainable development of     

IT companies in India 

 

3.1 Role of Green IT in Branding 
 

A brand is the sum of intangible attributes of a product. [47] Brand is 

not just a product, or a logo or an identity. A brand is a feeling or 

perception of a person for any product, service or organization. [48] Brand 

is an associative memory that the consumer keeps in the brain and then 

associates and connects to the brand with a set of brand benefits, attributes, 

emotions or impressions. [49] Branding separates a company from its 

competitor and is relevant for its customers, prospects. It gives value and 

makes it special and different from other stakeholders. Branding enhances 

the companies‘ perceived value, provides pliability in times of negative 

press and enables a company to launch new products cost efficiently. To 

brand owners, a brand  is essentially a differentiation medium in current 

and future of its products [50] and to brand users, a brand may craft an 

emotional bond with them which transforms the brand into an icon. It won‘t 

be wrong to say that brands represent not only the products or services a 

company provides but the firm itself.[51]  Furthermore, branding is a key 

function in marketing also, as it is much more than just giving a name to a 

product. Branding at a corporate level is fundamentally about managing 

and developing the relationship between the organisation and its various 

stakeholders as well as the general public. Hence, a brand needs to be 

evaluated on moral grounds and not just by the economic or financial 

criteria. [52] A brand holds an ethical responsibility and an ethical brand is 

one that should not harm public good; instead, it should add on to or help 

endorse the public good. Literature review suggests few important branding 

items that are listed below in table 2. 
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Items Sources 

 

Brand positioning, competitive 

superiority 

 

Keller(2004);Keller and Lehmann 

(2004) 

 

Corporate branding  

 

 

Sabine Einwiller and Markus 

Will(2002)  

 

Environmental management, 

waste management practices, 

waste minimization and energy 

efficiency 

 

 

Diane Holt (1998)  

 

 

Ethical brand positioning, 

Brand identity, Brand image, 

Brand awareness, Brand 

personality, Brand 

communication 

 

Mahim Sagar, Deepali Singh and D 

P Aggarwal [55]  

 

 

Table 2 Important Branding items for Green IT listed 

 

Source: This table has been created by researcher 

 

Henri Simula et al. [56] suggested that it is important to understand 

customers' green values requirements before developing and implementing 

marketing plans for technology products. Green marketing arguments 

should be communicated in a coherent and truthful way, to customers in 

order to avoid customer disbelief. Peattie [57]states that ―green marketing 

activities helps minimize the negative effects on environmental and social 

impacts of IT products and coupled subsystems, which further promotes 

less harmful products and services‖. [58] in a research paper listed many 

ways in which a firm can achieve lower production costs only by engaging 

into green activities and making use of design principles like making 

optimum use of raw materials, reducing hazardous materials inventories in 

an organization, minimising the usage of inventories, reducing the volume 

of harmful wastes that require immediate disposal, increasing productivity 

of operations and maximum utilization of cost offsets (revenues) from sales 

of materials recycled. While these activities are major drivers for cost-  
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cutting, their results can be used to endorse greenness of the firm as well. 

Positioning a brand as a ―green brand‖ entails active communication of a 

company‘s environmentally sound attributes from its competitors as a 

differentiation of the brand.  

 

Therefore, the following hypotheses can be formulated: 

H2: Green IT has significant influence on branding of IT companies in 

India 

 

3.2 Role of Branding in Sustainable Development of IT  
Companies in India 
 

The Metropolitan Group ‗The Power of Voice‘ in its presentation on 

‗Branding and Sustainability‘ raises the issue whether sustainability sell. 

The concern raised revealed that 75% of consumers support‖ green‖ but 

20% willing to change lifestyle, 25% willing to pay a bit more. [59] 

Corporations around the globe are trying to keep up with a quintessential 

role, which is to congregate the requirements of the current generation 

without compromising, disturbing and harming the ability of the upcoming 

generations to meet their own requirements. Organizations are being 

alarmed and asked to take up the responsibility of their operations and align 

their conduct of operations that impact societies and the natural 

environment on the whole. They are also being asked to pertain to their 

sustainability principles in which they conduct their business and related 

operations. Sustainability refers to an organization‘s activities, 

characteristically considered intended, that demonstrate the insertion of 

environmental and social concerns in business operations and in 

communications with its stakeholders. [60] 

   Environmental sustainability is an essential concept for this century as 

the business encompassing retention of pollution, conservation of resources 

and more, but also enabling totally novel benefits and value propositions. 

Visionaries and practitioners are searching the ways to lessen the costs for 

creating most proficient and sustainable operations. They are making 

continuous efforts in strengthening their brands and maintaining their 

reputations along with keeping up with government regulations and other 

acquiescence standards. But more importantly, they are making greener 

products and providing best of the services that encourages the profitably of 

new markets. The new challenges are about being receptive to a series of 

stakeholders for building a better, strong and more sustainable business. 

Today‘s corporate leaders embrace operating principles and business 

acumen both within the context of sustainability.[73] While going through 

literature review related to sustainability, few important items are listed 

below in table 3. 
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Items 

 

Sources 

 

Sustainable Information 

Systems Management 

 

 

Koray Erek, (May 30-31, 

2011)[61] 

 

 

 

Environmentally Sustainable 

ICT 

 

Elliot, Steve (2006),Karen Butner 

and Jacqueline jasiota Gregory 

(September, 2009)[62],Scott 

Bearse, Peter Capozucca, Laura 

Favret, Brian Lynch (2009)[63] 

 

 

Table 3 Important sustainability items 

 

 

Source: This table has been created by researcher 

Therefore, the following hypothesis is formulated: 
 

H3: Branding has significant influence on sustainable development of 

IT companies in India. 
 

Based on the literature review, a conceptual model has been developed 

and shown in Figure 1. 
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Figure 1 Conceptual model 

 

 

 

The conceptual model displays the co-relation between the 3 constructs 

of the study and makes it easy to understand the importance and 

interdependence on each other. 

 Furthermore, figure 2 below gives a brief about the methodology that 

has been used in the paper. It gives a step wise flow of the research, starting 

with selection of IT companies and review of literature. Then selection of 

the respondents and designing of the questionnaire. After that settling down 

to an appropriate research methodology- like selection of sample, statistical 

tools, and instruments. Thereafter, to validate the above pre-testing on the 

sample data through pilot study. Reaching to required results and making 

modifications for finalizing the methodology. Collection of final data for 

analysis and using statistical tools to make a final model.  

 

 

 

 

 

 

       Green IT 

Sustainabilit

y 

            Branding 
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4 Paper Methodology 
 

 

 

 

 

 

 

                     Framing Hypothesis 

                      Testing Hypothesis –  

                         Construct Validity  

                                     Scales 

 

 

 

 

                   

 

 

 

 

 

 

 

 
 

Figure 2 Paper research methodology flow chart 

 

Review of Literature Review 

 

25 IT companies 

Identification of Top IT companies and 

employees for filling the questionnaire (24 

*25) 

Design of Questionnaire 

Selecting a methodology/ instrument for 

careful selection of items 

Pre-testing the methodology and instrument 

by performing a Pilot study 

Modification, refinement and finalization of 

the methodology and instrument  

Data collection  

Data Analysis using 

Factor Analysis using SPSS, AMOS, and designing a 

model 
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4.1 Objectives of the Study 
 

Objective 1: To review Green IT initiatives of IT companies; its 

awareness, acceptance amongst the IT professionals  

Objective 2: To identify the factors of Green IT influencing branding 

and sustainable development of IT companies in India  

Objective 3: To identify the factors of branding to deliver sustainable 

development in IT companies in India. 
 

4.2 Instrument Development and Validation 
 

The study used quantitative research design to verify the hypotheses 

and research framework. The questionnaire consists of 42 items, split into 3 

parts (A, B,C) for three constructs- Green IT (A), Branding (B) and 

Sustainability (C). The responses were measured using 5-point Likert, with 

options ranging from ―strongly agree (1)‖ to ―strongly disagree (5).‖  

 Items were extracted from previous studies, papers and journals. The 

summary of items, factors and constructs are shown in the Table 3 below. 

 
 

Constructs 

                       

Items 

 

 

GREEN IT 

(A) 

 

GreenITImpacts, GreenITMagmnt, ITPowerMeasurement, 

GreenMovement, ITPowUsage, CarbonFootprint, GreenITPlicy, 

EnergySavingPolicies, ServerVirtualization, ITPowerConsumption, 

ServerConsolidation, EnergySavingDevices, GreenDataCentre, 

GreenITInitiatives, CloudComputing, AdaptingNewTech, ReusingIT, 

UtilityComputing, PcPowerMgmnt, ITreplacement, ITRecycling, 

HandlingEwaste, GovernmentReg, ICTImplementation, 

ITCostMgmnt, GreenAgenda, DecomposingITEqu 

 

 

BRANDIN

G (B) 

 

GreenBranding, GreenBrIdentity, GreenBrandImage, 

GreenBrAwareness, ReBranding, PromotingGreenBr, 

GreenBrResonance, GreenITBrTool, EBP, EcoBranding, GreenBrIni, 

SubBranding, CoBranding, GreenBrandPersonality, Differentiation, 

RputationMgmnt, CompetitiveAdv BrandingPositiveI, 

GreenMarketing, GreenBrAdoption, GreenBrPositioning, 

GreenBrValueChain 

 

SUSTAINAB

ILITY (C) 

 

Social sustainability, Economical sustainability, Environmental 

sustainability, Corporate sustainability 

Table 4 Summary of items factors and constructs 
 

                              

                     Source: This table has been created by researcher 
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4.3 Sampling and Data Collection 
 

Top 25 IT companies for the year 2015 were selected for the paper 

through convenience sampling method. The selection of IT companies was 

on the basis of their ranking of Top 100 IT companies on DQ India Online 

(2015). Furthermore, only 25 IT companies existing in NCR/Delhi region 

were selected for the study. Companies listed in Annexure. The name of 

companies is shown in Table 5 below. 

 
 

        S.NO NAME 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

 

TCS 

Cognizant Technology Solutions 

Infosys Technologies 

Wipro 

Hewlett-Packard India 

HCL Technologies 

Tech Mahindra 

IBM India 

Dell India 

Oracle India 

SAP India 

Cisco Systems India 

Microsoft India 

IGATE 

Capgemini India 

Intel India 

Lenovo India 

L&T Infotech 

Genpact 

KPIT Technologies 

ITC Infotech India 

Persistent Systems 

CMC 

CSC India 

HCL Infosystems 

 

 
 

Table 5  TOP 25 IT companies in India (NCR/Delhi) 

Sampling frame – This includes top 25 IT companies falling in the 

category of Green IT companies. 
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Sampling method-The respondents were selected using Judgement 

sampling. These respondents were the ones having an experience of more 

than 2 years in the field of Green IT.  

Sample size – A total of 600 respondents including 24 employees from 

each IT company (25 IT companies) i.e. (24 *25) = 600) were approached 

to fill the questionnaires. The respondents were approached directly by 

visiting the companies and were asked to fill the questionnaires.  

 

4.4 Data Analysis and Findings 
 

Firstly, missing value analysis was performed to ensure data is clean 

and there was no question unanswered. The questionnaire had no missing 

value and the data of 600 respondents was taken for analysis. Secondly, 

exploratory factor analysis (EFA) was performed which explores the data 

and provides the researcher with information about how many factors will 

best represent the data.   With EFA, all measured variables were found out 

to be related to every factor by a factor loading estimate.  A KMO 

statistics>0.6 is considered ideal [64] served the purpose of the study for 

most accurate results. KMO and Bartlett‘s test of Green IT gave a value of 

0.791, which is satisfactory. Similarly, KMO and Bartlett‘s test of Branding 

and Sustainability gave a value of 0.788 and .725 respectively which too is 

satisfactory. 

After factor analysis and KMO test, principal component analysis 

(PCA) with varimax rotation was used to extract relevant factors. Factor 

loadings less than 0.5 helped us to remove items that were considered 

further in the study. Hence 5 items (Green IT Initiatives, Reusing IT, Utility 

Computing, IT replacement, Decomposing IT Equ) of Green IT and 8 items 

of branding 

(GreenBrandImage,GreenITBrTool,GreenMarketing,GreenBrAdoption,

GreenBrValueChain,BrandingPositiveI,GreenBrPositioning,RputationMgm

nt)were dropped on account of loadings less than 0.5.[65] The results of 

factor extraction are shown in Table 4 below. There are a few measures that 

are useful for establishing validity and reliability: Composite Reliability 

(CR), Average Variance Extracted (AVE), Maximum Shared Variance 

(MSV), and Average Shared Variance (ASV). The thresholds for these 

values are as follows: 

 Composite Reliability (CR) – is one of the statistical tools used to 

check the internal consistency within pair variables. The value considered 

to be appropriate is value greater than 0.7.  

Average Variance Extracted (AVE) -is a measure of the amount of 

variance that is captured by a construct in relation to the amount of variance 

due to measurement error. The average variance extracted was first 

proposed by Fornell & Larcker [66] 
 

 

 



‘ 

 

 

 

                                                                                                                                    
 

                                                                                                        

 

 

 

Development of IT Companies in India   17 

 

 

Constructs 

 

Factors 

 

Variables 

 

Factor 

Loading 

 

Alpha 

Value 

 

 

 

 

 

GREEN IT 

 

GREEN IT 

INITIATIVE

S 

EnergySavingPolicies 

ServerVirtualization 

ITPowerConsumption 

EnergySavingDevices 

GreenDataCentre 

.875 

.831 

.791 

.757 

.721 

 

.886 

 

GREEN IT 

MANAGEM

ENT 

GreenITImpacts 

GreenITMagmnt 

ITPowerMeasurement 

GreenMovement 

ITPowerUsage 

CarbonFootprint 

GreenITPlicy 

.870 

.854 

.849 

.839 

.781 

.759 

.746 

 

 

.927 

 

REUSING IT 

 

CloudComputing 

AdaptingNewTech 

ITRecycle 

PcPowerMgmnt 

.906 

.872 

.816 

.723 

 

.892 

 

REGULATI

NG IT 

HandlingEwaste 

ICTImplementation 

ITCostMgmnt 

GreenAgenda 

GovernmentReg 

.853 

.795 

.767 

.740 

.714 

 

.896 

 

 

 

 

BRANDING 

 

GREEN IT 

BRANDING 

Green Branding, Green Br Identity, 

Green IT Awareness 

Green Brand Image, Re 

Branding, Promoting Green Br 

.890 

.867 

.854 

.831 

.756 

.727 

 

 

.918 

 

GREEN IT 

BRANDING 

INITIATIVE

S 

GreenBrResonance 

GreenITBrTool 

EBP EcoBranding 

GreenBrInitiative 

SubBranding 

.855 

.831 

.795 

.776 

.767 

.719 

 

 

.896 

 

GREEN IT 

ADVANTAG

E 

CoBranding 

GreenBrand 

Personality 

Differentiation 

RputationMgmnt 

CompetitiveAdv 

.907 

.881 

.821 

.819 

.737 

 

 

.892 

 

SUSTAIN 

ABILITY 

 

SUSTAIN 

ABILITY 

Corporatesustain 

ability Environmental sustainability 

.731 

.680 

 

 

.705 

Table 6    Factor extraction results 

          Source: This table has been created by researcher 
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   The Average Squared Variance (ASV) and Maximum Shared Squared 

Variance (MSV) are also used in the paper to test the discriminant validity 

of the measurement model. The MSV and the ASV results need to be lesser 

than the AVE for the discriminant validity.[65]  
 

Reliability: CR > .7 

Convergent Validity: CR > AVE, AVE>.5 

Discriminant Validity: MSV < AVE, ASV < AVE 
 

Table 6 given below reports the descriptive statistics of all the variables 

taken into this paper, including empirical items for each construct, mean, 

standard deviation and minimum and maximum of each measurement 

variable.  The statistics were used to understand the variation of each 

variable for the proposed construct measured in the causal model.  

 Based on factor analysis, variables of each construct having eigen 

value <1 were deleted, Variables with factor loading less than 0.6 were 

ignored. Further, the groups were made and accordingly naming of factors 

was done.  Table 6 also exhibits the factors which were named after factor 

analysis, stating the three constructs. The three constructs viz. Green IT, 

Branding and Sustainability now have 4, 3 and 4 factors consecutively and 

they area named in Table 6. 

 

Factors Reli

abili

ty 

AVE MSV AS

V 

Converge

nt Validity 

Discriminan

t validity 

GREEN IT 

INITIATIVES 

.886 .644 .168 .175 Yes Yes 

GREEN IT 

MANAGEMENT 

.927 .546 .356 .233 Yes Yes 

REUSING IT .892 .676 .332 .166 Yes Yes 

REGULATING IT .896 .644 .402 .301 Yes Yes 

GREEN IT BRANDING .918 .664 .476 .387 Yes Yes 

GREEN IT BRANDING 

INITIATIVES 

.896 .628 .338 .170 Yes Yes 

GREEN IT 

ADVANTAGE 

.892 .640 .388 .248 Yes Yes 

SUSTAINABILITY .776 .509 .358 .156 Yes Yes 

Table 7  Convergent and Discriminant validity of factors 

 

   Source: This table has been created by researcher 
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4.5 CFA for Individual Factor 
 

Confirmatory factor analysis (CFA) is used as a statistical tool in the 

study to ascertain the factor structure of a set of observed variables. In order 

to perform hypothesis testing in the study CFA is used.[67] With CFA, the 

researcher must specify both the number of factors that exist within a set of 

variables and with which factor each variable will load highly before results 

can be computed. So, the technique does not assign variables to factors. 

Instead the researcher must be able to make this assignment before any 

results can be obtained.  Structural equation modeling (SEM) is then 

applied to test the extent to which a researcher‘s a-priori pattern of factor 

loadings represents the actual data. 

The chi-square test is performed to indicate the difference between the 

observed and expected covariance matrices. As the value of chi-square 

approaches zero, the gap between the observed and the expected covariance 

matrices becomes minimal or negligible. The Chi-square test is also known 

as the Pearson Chi-square test and is one of the most useful statistical tool 

for hypotheses testing. [68] 

 The p value associated with the chi-square is the chi-square divided by 

the df value. It should lie between 0.05 and 2.0. The value of GFI, AGFI, 

NFI, and CFI should exceed 0.9.  Table 7 represents the values of CFI in 

the case of Green IT factors: Green IT management 0.999, Green IT 

initiative 0.987, Reusing IT 0.993, regulating IT0.995 which fulfils the 

criteria of CFI >=0.95. Cmin/df for all the factors is <3, GFI is >=0.95 and p 

value is >=0.05. 

 Similarly, the factors of Branding :Green IT branding have CFI 0.998, 

Green IT branding initiative has 0.967 and Green IT advantage has CFI as 

0.970 Cmin/df for all branding factors is also <3 with GFI>0.95 and p value 

>=0.05. Sustainability has CFI 0.974 with Cmin/df<3 and GFI, p value as 

>=0.95 and >0.05 respectively. 
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Table 8 Confirmatory factor analysis on individual factor 

Source: This table has been created by researcher 

 

4.6 Model Fit Estimates: Structural Model 
 

After estimating reliability and validity of individual factor, the model 

fit indices of the overall structural model as suggested in figure 3 were 

determined. In order to better fit the structural model, few changes were 

made. The factors of sustainability – social sustainability and economic 

sustainability were removed in revised structural model as corporate 

sustainability includes cutting down the overheads and saving money and 

energy. Similarly, social sustainability is related to environmental 

responsibilities of all organizations. As suggested by Bentler: [69] 

CMIN/df<3; AGFI>0.80; CFI>0.90; p-value >0.05 are considered 

appropriate. Thus, the structural model indicated an acceptable model fit 

where Cmin/df = 1.588; p-value=0.027; CFI = 0.911; AGFI = 0.855; GFI = 

0.913. The indices of model fit are summarized in Table 8 below. The 

structural model is presented in figure 3. 
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INDICES 

 

IDEALLY 

Model fit indices 

(structural model) 

 

CFI 

 

>=0.95 

 

0.911 

 

GFI 

 

>=0.95 

 

0.913 

 

AGFI 

 

>=0.80 

 

0.855 

 

Cmin/df 

 

<3 

 

1.588 

 

p-value 

 

>=0.05 

 

0.027 

 

P close 

 

>=0.05 

 

0.117 

 

Table 9 Model fit indices (AMOS) structural model 

 

      Source: This table has been created by researcher 

 

Figure 3 Structural Model 
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4.7 Proposed Hypotheses of the Study to be Tested by Using  

                   SEM 
 

H1: Green IT has significant influence on sustainable development of 

IT companies in India 

H2: Green IT has significant influence on branding of IT companies in 

India 

H3: Branding has significant influence on sustainable development of 

IT companies in  

India 
 

Table 9 below displays each objective that is supported with each 

hypotheses tested in the paper. 

 
 

 

S.No 

 

      Objectives 

 

Hypotheses 

 

Result 

 

1 

 

To examine Green IT initiatives 

of IT companies; its awareness, 

acceptance amongst the IT 

professionals globally and in 

India. 

 

Review of Green IT 

initiatives has been done 

through exhaustive literature 

review and awareness, 

acceptance of Green IT has 

been examined through  a  

questionnaire on Green IT 

which is duly filled by IT 

professionals 

 

Supported 

through 

literature 

review 

 

 

2 

 

 

 

 

 

3 

 

To study the impact of Green IT 

on Branding. 

 

 

 

 

To study the impact of Green IT 

on Sustainability. 

 

H1: Green IT has significant 

influence on sustainability 

of IT companies in India 

 

H2: Green IT has significant 

influence on branding of IT 

companies in India 

 

 

Supported 

 

 

 

 

Supported 

 

 

 

4  

To evaluate the role of Branding 

as a mediator between Green IT 

and Sustainability. 

 

H3: Branding has significant 

influence on sustainable 

development of IT 

companies in India 

 

 

Supported 

 

 

 

Table 10 Objectives with hypothesis testing 

 

Source: This table has been created by researcher 
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5 Discussions 
 

The purpose of this paper is to support the relationship between Green 

IT and sustainability, where branding acts as a tool to present Green IT as a 

brand. Substantial research has not been conducted in India taking into 

consideration only IT companies. The results may vary from sector to 

sector and across the countries. The literature review suggests that 

sustainability has emerged as a relevant topic of discussion during the last 

years and it is supposed to become a game-changing megatrend [70] for 

most of the IT companies. This paper is a small step to narrow down this 

gap and come up with a fresh acceptable and conceptual model which can 

be applied in the IT companies of India, promoting a sustainable 

environment. 

 Presenting Green IT as a brand to IT companies with its benefits 

promotes sustainability to IT companies and this has been tested and 

supported by the hypotheses (Table 10). It clearly states that Green IT has a 

significant influence on sustainability as stated in H1 with standard 

regression weight being 0.29 (p<0.01). It has been highlighted by literature 

review also that Green IT is the necessity of today‘s world (John Lamb, 

2009). Sustainability is the next important agenda which is much talked 

about and thought about across the globe. It implies that Green IT is a tool 

to attain sustainability. In order to make people understand and not to 

underrate Green IT, branding can play a vital role in enhancing the Green 

IT image all over the world.H2 suggesting that Green IT has significant 

influence on branding is well supported with regression weight being 0.63 

(p<0.01). It has been studied in most of the research papers related to 

branding that branding is an important way to gain a competitive advantage 

over the other stakeholders and it helps improve company‘s image, value, 

reputation and add on new customers to the company. H3 is also supported 

suggesting that branding has significant influence on sustainability of IT 

companies in India. Branding is found to be a significant factor for 

influencing sustainability with standard regression weight being 0.56 

(p<0.01). Peattie [71] states that sustainability and branding signifies a 

special added value in terms of environmental and social benefits to the 

customer and thus enable the differentiation from competitors which is 

supported with regression weight being 0.59 (p<0.01).    
 

5.1 Research Findings for Objective 1  
  

First objective of the research was to study till date updations in Green 

IT in IT companies. Before proceeding towards Green IT as a topic of 

research it was more important to know about the term in depth. Recent  
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trend and scrutiny by researchers reveals that  being aware of the 

connection between information technology (IT) and product  purchase, 

usage and its harmful  impact on the environment is increasing rapidly( 

Pakvalit Kurkoon et al., 2016). To know about Green IT, it was required to 

study about Green IT, get an insight about various initiatives for Green IT 

taken by IT companies across India and what all where the benefits of 

Green IT for IT companies in India. For exploring Green IT and its 

initiatives IT companies in NCR/Delhi region were approached, where IT 

professionals were asked to fill in a questionnaire on Green IT. IT 

professional‘s reviews and feedbacks on Green IT gave an idea of how 

Green IT is involved in IT and how companies are benefitted by Green IT. 

But how individual is benefited by green IT adoption and what are the 

impacts of Green IT that motivates an individual to support green-imaged 

businesses; and how environmental policies (e.g., energy saving, waste 

management) of a workplace impact an individual, still need to be 

investigated.[72] Interacting with IT professionals gave a preview of Green 

IT awareness amongst IT professionals. It was clarified by IT professionals 

that their company had organized various workshops on Green IT. These 

workshops created awareness amongst the IT professionals and also 

depicted that Green IT is important for any organization, for any business. 

The awareness programs organized by various organizations/IT companies 

encouraged the usage of environment friendly methods and processes. 

These companies have motivated their employees to participate in adopting 

Green IT and convincing others / consumers for Green IT. 

 

5.2 Research Findings for Objective 2 
 

Second objective of our research was to identify the factors of Green IT 

influencing branding and sustainable development of IT companies in 

India. Research paper ―Green products and corporate strategy‖ by Clare 

D'Souza et al. [74] was a study to examine the influence of multiple factors 

on the green purchase intention of customers. The results indicate that 

customers' corporate perception with respect to companies placing higher 

priority on profitability than on reducing pollution and regulatory 

protection were the significant predictors of customers' negative overall 

perception toward green products. The only positive contribution to 

customers' perception was their past experience with the product. Other 

factors including the perception of green products, product labels, 

packaging, and product ingredients did not appear to influence customers' 

perception. The results also indicate that customers are not tolerant of lower 

quality and higher prices of green products. 
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Hypotheses : Path 

Proposed 

 

Estimates 

 

t-value 

 

p-value 

 

Supported 

H1Green IT ---

Sustainability 

 

1.660 

 

3.212 

 

.001 

 

Yes 

H2Branding-- 

Sustainability 

 

0.822 

 

4.203 

 

.006 

 

Yes 

 

Table 11  Hypothesis testing 

 

Source: This table has been created by researcher 

 

In a general review paper Eric G. Olsen, a Senior Managing Consultant 

for IBM Global Business Services, [75] puts forward a series of 

suggestions as to how organizations can best begin to develop a green 

strategy. He argues that a green strategy can form not only the basis of a 

wider social responsibility program, but can also widen the company's 

scope of products and services, help form new alliances and improve 

overall profitability. Just a series of small steps can soon make a big 

difference across a whole company, and can lead to the development of a 

mature integrated green strategy. The following list of tips on going green 

can be no bad place to start: 

    Put recycling bins for drinks cans and paper in visible places 

throughout the workplace, and encourage people to use them by 

communicating how recycling can improve global environmental trends. 

    The results in the table 11 indicates that the pathways from 

(H1)Green IT to Sustainability (B=1.660, CR=3.212, p= 

.001);(H2)Branding to Sustainability (B=.822, CR=4.203,p=.006) and 

hence H1 and H2 are supported. 

 

5.3 Research Findings for Objective 3 
 

Branding and sustainability are emerging as key concerns for 

businesses, investors and technologists across industries and policymakers 

in India. Though many technologies are available, government policies will 

eventually drive green IT and sustainability solutions adoption by Indian 

enterprises. For the first time, a chapter on sustainable development and 

climate change was introduced in the government's annual Indian 

Economic Survey, 2011-2012. The survey has suggested making lower-

carbon sustainable growth a central element of India's 12th five year plan, 

which commenced in April 2012.[76], research director at Gartner said , 

―This will set the tone for future policy initiatives and regulatory measures 

from the Indian government that will drive the implementation of some 

technologies - such as advanced metering  
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infrastructure, carbon capture and sequestration, intelligent transportation 

system, solar energy technology, building integrated PV systems, ecolabels 

and footprints, combined heat and power technology, e-waste, distributed 

power generation, and water management - necessary to usher in low-

carbon sustainable growth." 
 

 

Hypotheses : 

Path Proposed 

 

 

Estimates 

 

t-value 

 

p-value 

 

Supported 

 

H3Green IT --

 Branding 

 

 

1.407 

 

4.107 

 

.051 

 

Yes 

 

Table 12  Hypothesis testing 

Source: This table has been created by researcher 
 
 

The results in the table 12 indicates that the pathways from (H3) Green IT 

to branding (B=1.407, CR=4.107,p=.051).Hence H3 is supported. 

 

6 Conclusion and Implications 
 

A model that has been worked upon in this paper incorporates the 

Green IT initiatives, environment sustainability concerns and how these 

two components are implemented in the organizations for social, economic, 

environmental and monetary benefits. The model draws a greater attention 

towards the development of policies/environmental standards to manage 

waste by recycling and disposal of IT related subsystems. As India lags in 

environmental regulatory frameworks, it calls for a validated model that 

would guide the organizations in applying the environmental standards to 

their IT operations.  
 

6.1 Theoretical Implications 
 

The findings of the relationship between branding and Green IT for 

sustainable development of IT companies in India have been successful. IT 

has been an integral part of  many businesses, services, technologies and it 

has become hard to imagine any work without it. IT is making our lives 

easier, but it is also contributing to environmental problems. Usage of 

computers is solely on electricity and electricity is mainly produced by 

burning fossil fuel which releases CO2and other harmful gases with disturbs 

our environment. So, to save our environment and our lives a solution is 

needed and that is where  
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Green IT comes into the picture. Green IT in simple words is the usage of 

energy efficiently without creating any disturbance to the environment. The 

paper‘s findings support the usage of Green IT in IT companies and for 

increasing awareness on Green IT in IT companies, branding is useful. 

Branding not only can make people aware about the new products but also 

helps people correlate with it. Similarly, when branding is used to promote 

Green IT, many IT companies correlate with the idea and makes them 

sustainable in the long run. 

 

6.2 Industrial Implications 
  

The study holds important industrial implications as it is based on IT 

companies. As supported by literature review Green IT is a concept of 

making IT viable and profitable and according to SAP‘s (Systems, 

Applications and Products) definition there are 3 important factors namely 

reducing energy consumption, minimizing e-waste and dematerialization 

for handling IT management. Supporting literature review for the same can 

be given with the help of Green IT survey done in India with the help of 

CORE Continuity and Resilience (CORE) 2010, The BCS (Chartered 

Institute of IT), EFY group and IEEE Delhi (2010) who highlighted few 

Green IT actions [77] followed by the organizations viz; ‗auto switch off 

monitors after certain period of inactivity‘, ‗auto switch off 

desktops/servers‘, ‗printer rationalization‘. Whereas other organizations 

actions were ‗server virtualization, ‗grey printing by default‘, ‗use of 

recycled paper‘, ‗paper waste recycling‘, ‗removal of active screen savers‘, 

‗videoconferencing‘. Similarly, our paper highlighted important Green IT 

variables which would promote sustainability of IT companies in India. 

  As the literature review suggest that Green IT is a buzzword 

doing the rounds all over the world, but in India it still has a lot of scope. In 

India, there is a general lack of awareness among people and organizations 

on Green IT concept. Even when companies are aware of the concept of 

Green IT, they are not aware of its implication into their business 

operations. Hence this paper will help such companies to know about Green 

IT and provides a road map to follow and imbibe Green IT into their 

business operations. 
 

7 Limitations and Future Directions 
 

The paper‘s implications for the current sector and region which have 

been taken into consideration are found out to be justified. However, this 

study has few limitations as well. First, Green IT is applicable across many 

sectors such as manufacturing, banking, consultancy etc., however, only IT 

sector is chosen in the paper for analysis. Henceforth the results may vary 

from sector to sector. Second, the scenario discussed is India-specific and  
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that too to the Delhi-National Capital Region. Hence forth the findings 

maybe different in other regions or countries. Third, with regard to Green 

IT many study and researches have been conducted by authors in the global 

context but limited research work has been done in India. Fourth, a 

comparative study on private and government sectors may be conducted by 

taking this model which may again lead to interesting facts and results. 

Fifth, government sector banks, post offices, etc. can also be studied which 

may prove to be a more holistic approach. 
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