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ABSTRACT: In recent times, people from all walks of life have started to realize the consequences of 
negative attitude towards the environment, while engaging in the production and consumption business. In 
addition to the manufacturing sector, the IT sector inactively contributes to global warming and ill health. 
Global warming is a stark reality and ‘going green’ is the attitudinal shift everybody wishes to encourage and 
follow. As the concept of green behaviour percolate across the society, organizations and industries realize 
the need to encourage pro-environmental behaviour among its employees. To sustain initiatives, 
involvement of the employees is crucial. Next to farming and manufacturing, Information Technology (IT) is 
the major sector in India, providing employment to 3.7 million people. In spite of green behaviour gaining 
importance among the employees, there is hardly any specific tool to measure the same. Hence, the purpose 
of this paper is to give an account of the rationale and the process of developing a reliable and valid scale, to 
assess Employee Green Behaviour (EGB) among Indian IT professionals. Literature reviews suggest a lack 
of psychological assessment on EGB, specific to IT professionals in the Indian context. This necessitated 
the need to develop a new EGB scale for IT professionals. The major contribution of this research paper is 
the development of a standardised tool to assess EGB as the need to develop a valid and reliable tool 
suitable for a particular setting is of high demand these days. This article explains the processes involved in 
tool development like defining the construct, generating item, assessing content adequacy, followed by 
establishing the reliability and validity of the scale and finally developing the norms.  
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I. INTRODUCTION 

Industrialization and urbanization have created drastic 
changes in society. The advent of multiple organizations 
was to meet the human demands collectively. As human 
resources expanded the need for better workspace was 
on demand.  A full-fledged organization with all 
necessary facilities was accompanied with tremendous 
destruction of the environment. The construction of 
skyscrapers, its electricity consumption and 
infrastructure requires resources from Mother Earth. To 
make profits and secure top rankings, organisations 
mercilessly destroyed the environment. Since 
industrialization is primarily responsible for the 
destruction of the environment, organizations now, are 
under severe pressure to engage in sustainable pro-
environmental behaviour in the workplace [1, 41]. 
Environmental awareness is bringing in changes in the 
mindset of people. Of late, green initiatives in 
organizations are gaining momentum. Some of the ways 
in which IT firms initiate green behaviour are by 
substituting tele-conferencing and video conferencing 
for face to face interaction, using energy-efficient LED 
lights, conducting regular energy audits, preferring 
digital mode to reduce paper wastage and so on. 
Moreover, organizations have the power to create the 
required and necessary changes in their employees’ 
perception [18,24]  and organizations environmental 
initiatives’ are contingent on employee engagement 
[43]. Employee involvement in behaviours that reduce 
pollution, promote eco-innovation and participation in 
recycling programs largely enhances the environmental 
performance of organizations [2, 4, 34, 36, 38].  

Corporate greening is not possible to achieve without 
employee participation. The development of specific 
skills and capabilities of employees are boosted by 
corporate greening and this places their companies at a 
competitive edge [8, 16, 39]. 
Going green benefits the bottom line of the company. 
Employees who voluntarily take part in international 
"green" practices increase their productivity by 
16percentas they receive better training, are more 
motivated and are benefitted from a better interpersonal 
relationship [9]. According to Lorette [26], the overall 
efficiency of the business can be enhanced by going 
green especially by cutting down the operating costs.  
Environmental hazards of IT Industry: Computers are 
part and parcel of IT industry. The hazardous chemicals 
present in computers have the potential to pose a threat 
to humans along with the environment. The metals and 
chemicals like lead, mercury, cadmium and brominates 
flame-retardants release harmful fumes and chemicals if 
disposed of inappropriately. These materials seep into 
water and soil and contaminate the food chains. 
Electricity is generated from coal which releases carbon 
dioxide, sulphur and pollutants into the atmosphere. 
Respiratory diseases, smog, acid rain and global 
climate change are the result of the carbon emission. 
Each personal computer generates a ton of carbon 
dioxide every year [30]. 
Need of IT-specific EGB tool: As the significant role of 
the IT industry to environmental degradation is evident, 
IT industries have to strive hard to curtail it’s impinge. 
This brings about the relevance of Employee Green 
Behaviour (EGB).  By going green, the organization has 
humongous benefits like better reputation, decreased 
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operating cost, higher economic turnover and so on [2]. 
There is very little systematic research conducted to 
understand the influence of contextual factors on 
employee green behaviour such as occupation, industry 
specific institutions, and the like Ones & Dilchert [33]. IT 
companies follow a ‘global’ work culture and 
management practices such as flat and flexible 
organizational structures, informal relationships at the 
workplace are distinctive from the conventional Indian 
companies. It endorses a work culture of egalitarianism, 
teamwork, individual initiative and responsibility in 
addition to a democratic way of decision-making. 
Software industry brought in quite a different work 
culture as compared to the old, traditional Indian 
companies [47]. Since with the existing generic tools it is 
impossible to capture the complete nuances of the 
green behaviour occurring in the IT field, the present 
tool was developed. According to the constraints and 
capabilities related to institutions and organizations such 
as jobs, industry, policies and the available technology 
significantly affects the pro-environmental behaviour of 
the employees [33]. Most of the already existing tools of 
EGB tried to capture the domains of green behaviour 
broadly. Employee green behaviour measures that are 
tailored to fit specific jobs, industries or organisations 
have to be developed [50]. Hence, the objective of this 
study is to develop a valid and reliable EGB tool for IT 
professionals.   

II. METHOD 

A. Definition of the construct 
Employee Green Behaviour (EGB) is defined as the pro-
environmental behaviour wherein the employee acts to 
enhance the surroundings or inhibit the hazards that 
threaten the environment and thereby mitigate 
environmental damage which ultimately leads to 
environmental sustainability in their workplace and 
beyond [51]. 

B. Item generation 
A thorough and systematic review of the literature was 
done in the initial stage of tool development. Items were 
generated based on the six dimensions identified 
through interviewing HR Managers of IT firms which are 
pertinent to Employee Green Behaviour. The six 
dimensions considered are Environmental Awareness, 
Taking Initiative, Working Sustainably, Conserving, 
Avoiding Harm and Influencing Others. Considering 
these dimensions as anchoring points, a total of 56 
items were generated. After proofreading, the generated 
items were sent to experts for their opinions.  

C. Content Validity 
To assess whether the generated item pool captures the 
specific domain of interest adequately, the 56 items 
generated along with the definition of the construct and 
dimensions were sent to 9 subject matter experts from 
Indian Institute of Technology (IIT), Indian Institute of 
Management (IIM) and 5 HR Managers of IT industry. 
Experts evaluated these items based on the items 
representativeness, comprehensiveness, and clarity. 
The experts were asked to rate the items in terms of 
acceptance, rejection or modification with respect to 
each dimension to ensure the initial pool of items reflect 
the construct. Finally, 50 items were retained for the 
pilot study based on the responses given by the experts. 

D. Pilot study 
The 5-point Likert scale was used in the study as it is 
can capture a range of responses. As suggested by 

Marton-Williams [27], a five-point scale is easily 
comprehensible and facilitates the respondents to put 
across their views. The response categories are Always 
(5), Often (4), Sometimes (3), Rarely (2) and Never (1). 
The final draft was circulated among IT professionals. A 
few IT firms were randomly selected from Ernakulam 
District, in the state of Kerala, India. After attaining the 
consent of HR managers of the respective IT firms, the 
online Google form was sent to them. The HR 
managers forwarded it to their employees during their 
spare time. The online Google form consisted of a 
consent form, a personal data sheet and the statements 
related to the construct. In total, 211 participants 
responded to the survey.  According to Comrey & Lee 
[7] a sample size of 200 is fair enough. Gorsuch, also 
suggested that at least 100 should be the sample size 
for performing EFA [13]. The collected data was 
statistically analysed using IBM SPSS version 21.0. The 
sample consists of 113 males and 98 females making a 
total of 211 participants, with an average age of 27.12 
years (SD=4.50). 

 

Fig. 1. Diagrammatic Representation of the Process of 
Development of EGB tool. 

III. RESULTS AND DISCUSSION 

A. Pilot- study respondent characteristics 

Table 1: The socio-demographic characteristics of 
the IT professionals who responded to the survey. 

Characteristics Frequency % 

Age (years)   

20-30 
31-40 
>40 

181 
24 
6 

85.8% 
11.4% 
2.8% 

Gender   

Males 
Females 

113 
98 

53.6% 
46.4% 

Marital Status   

Single 
Married 
Others 

139 
68 
4 

65.9% 
32.2% 
1.9% 

Family Type 
Nuclear 

Joint 

 
195 
16 

 
92.4% 
7.6% 

 Place of Work   

Rural 
Semi-Urban 

Urban 

13 
29 

169 

6.2% 
13.7% 
80.1% 

B. Exploratory Factor Analysis (EFA) 
EFA is effective in identifying the underlying latent 
variables by exploring the association between the 

Review of Related Literature
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observed variables [29]. EFA was performed with the 
help of Statistical Package for the Social Sciences 
version 21(SPSS, 21 software package). To confirm the 
sample adequacy, Kaiser-Meyer-Oklin (KMO) test was 
carried out which was 0.81 Hair et al., [14] suggested 
that a value of 0.5 for KMO test makes a data suitable 
for factor analysis. Also, to understand the 
appropriateness of the correlation matrix, Barlett’s test 
of sphericity was performed which obtained a score of 
4338.28 (p<0.01). The significant p-value less than 0.05 
indicate that the dataset does not generate an identity 
matrix. It also implies that further analyses can proceed 
with the dataset [35, 11]. The total variance explained 
for 6 factors is 50.7%. In social sciences and 
humanities, the total variance explained can be as less 

as 50% to 60% [46]. The Eigen values for the all the six 
factors is greater than one.   With the retained 50 items 
which were responded by 211 participants, Principal 
Component analysis with Varimax rotation was 
performed. Through Rotation, high item loadings are 
maximized and low item loadings are minimized which 
generates more parsimonious, simplified and 
interpretable solutions [49]. Factors are considered 
meaningful when the factor loadings appear above 0.40 
criterion [12]. Items with a factor loading of 0.4 and 
above were retained. Harvey et al., suggested that at 
least four items per scale are required, to assess the 
homogeneity of items within each latent construct. 
Hence, the top four items with the highest factor 
loadings were retained for the final scale. 

Table 2: Factor Loadings for Exploratory Factor Analysis with Varimax Rotation of the proposed EGB Scale. 

Items 
Influencing 

Others 
Conserving 

Avoiding 
Harm 

Environmental 
Awareness 

Taking 
Initiative 

Working 
Sustainably 

I educate my colleagues about 
sustainable behaviour towards the 

environment 
0.76      

In my office, I put prompts/posters that 
are related to environment 

conservation themes. 
0.72      

I suggest my colleagues to engage in 
environmentally responsible 

behaviours. 
0.71      

I help my co-workers to be eco-friendly 0.71      

When not in use, I make sure taps are 
closed properly 

 0.76     

I set the computer monitors in 
hibernation mode or turn it off when not 

in use. 
 0.68     

If possible, I reuse the products rather 
throwing it away. 

 0.66     

I dispose biodegradable and non- 
biodegradable wastes separately 

 0.62     

In my office, I don’t switch off the lights 
when not in use. 

  0.72    

I am not bothered when others waste 
the resources in my office. 

  0.70    

I don’t use my office resources 
efficiently. 

  0.64    

I don’t appreciate the co-workers who 
exhibit environmentally responsible 

behaviour. 
  0.59    

I believe that it is always better to 
preserve the nature rather ruining and 

fixing it 
   0.66   

I think about the consequences that my 
actions may cause to the environment 

   0.63   

I am concerned about the scarcity of 
natural resources for the future 

generation. 
   0.57   

I understand that the environment is 
vital, for life on earth. 

   0.52   

I do not initiate awareness programmes 
related to the environment in my 

organization 
    0.79  

I don’t suggest eco-initiatives to be 
taken in my organizations 

    0.75  

I don’t suggest ways to improve 
environment friendly practices in my 

organisation 
    0.64  

I don’t need to design policy 
intervention to facilitate pro- 

environmental behaviour in the 
organisation 

    0.54  

If necessary, I am willing to pay higher 
taxes for environmental protection. 

     0.60 

I prefer eco-friendly /reusable/ 
biodegradable products. 

     0.51 
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I would love to introduce any 
environment sustaining projects, to my 

office. 
     0.46 

I don’t overuse the resources like 
paper, ink, etc. 

     0.40 

  
C. Inter-item correlation 
Average inter-item correlation compares the relationship 
between all the pairs of items that test the same 
construct by calculating the mean of all paired 
correlations. The average inter-item correlations for the 
dimensions are as follows: Influencing Others (r=0.5). 
Avoiding Harm (r=0.37), Conserving (r=0.39), 
Environmental Awareness (r=0.3). Taking Initiative 
(r=0.39) and Working Sustainably (r=0.2) [6] suggested 
that for the dimensions to be adequate the value of 
average inter-item should range between0.15 and 0.5. 
Hence, all the items under each dimension have 
adequate inter-item correlation value. 

D. Reliability 
According to Hinkin [19], one of the most important 
processes of scale development is reporting of internal 
consistency i.e., reliability. Reliability is considered as a 
necessary pre-condition for validity [32]. Cronbach alpha 
coefficient is considered as the most suitable measure 
of reliability when using Likert scales [48,38]. A sample 
of 150 was used to establish the internal consistency 
reliability. The Cronbach’s alpha for Influencing Others, 
Avoiding Harm, Conserving, Environmental Awareness, 
Taking Initiative and Working Sustainably are 0.87, 
0.70, 0.74, 0.63, 0.75 and 0.61 respectively. As 
recommended by [23], reliability of 0.7 to 0.6 is quite 
acceptable, and the internal consistency reliability for 
the whole scale was found to be 0.73 which signifies 
that it is acceptable. To assess Split- Half Reliability of 
the scale, the scale was divided into two equivalent 
halves. The reliability of the half test is 0.76. The 
correlation coefficient obtained from the two halves was 
corrected with the Spearman-Brown Prophecy Formula. 
Spearman-Brown coefficient of the test was found to be 
0.86 which indicates the scale is quite reliable. 

E. Concurrent Validity 
Concurrent validity is the extent to which the new 
measure correlates with the already validated measure. 
Barclays  [37] defined Employee Engagement as the 
sense of attachment towards the organization he or she 
works for, belief in its goals and support for its values. 
Employee engagement can be promoted by 
organizational policies and practices that boost 
employee engagement in environmental behaviours [5]. 
A significant positive relationship between Employee 
Engagement and Organizational Citizenship Behaviour 
(OCB) was observed [44]. Incorporating green initiatives 
in the organization is one of the best ways to engage 
employees [45]. 5 to 15% of energy savings can be 
achieved through Employee Engagement [28]. 

Table 3: Correlation between EGB and OCB. 

Variables EGB OCB Mean SD 

EGB — 0.52* 88.6 10.33 

OCB 0.52* — 113.87 20.74 

           *significant at 0.05 level (two tail) 

In this study, Organizational Citizenship Behaviour 
(OCB) developed by Jayakumar & Kadhiravan [22] was 
used. All the items in the scale were measured using a 
5-point scale (1=Never, 5=Always).An example item is: 
“When I am credited for an achievement, I acknowledge 

others’ efforts too”. The Cronbach’s alpha of OCB tool 
was found to be 0.95. The newly developed EGB tool 
correlated significantly with the already existing and 
validated OCB tool. A correlation of 0.52 was obtained 
which indicates a moderate and significant correlation. 
Hence, with the concurrent validity established the 
process of tool development was completed. 
The primary objective of this research was to develop a 
reliable and valid tool to assess the EGB among IT 
professionals in the Indian context. Lack of assessment 
scales, specific to Indian IT professionals led to the 
development of a new EGB tool. The tool consists of 24 
items which are categorized into 6 dimensions viz. 
Influencing Others, Avoiding Harming, Conserving, 
Environmental Awareness, Taking Initiative, and 
Working Sustainably. As IT professionals work under a 
tight schedule and severe pressure, the length of the 
newly developed tool was kept reasonable. All the items 
are measured on a 5-point Likert scale. Higher the 
score, higher the EGB. 
Influencing Others comprises of encouraging and 
supporting others as well as educating and training for 
sustainability. Conserving is characterized by reducing 
usage, reusing, repurposing and recycling.  Avoiding 
Harm captures behaviours such as preventing pollution, 
monitoring environmental impacts and strengthening the 
eco-system. Putting environmental interests first, 
initiating programs and policies, lobbying and activism 
fall under the dimension Taking Initiative. Changing how 
work is done, choosing responsible alternatives, 
creating sustainable products and processes and 
embracing innovation for sustainability are incorporated 
in the dimension Working Sustainably [33]. 
Environmental Awareness is an individual’s 
understanding and knowledge about the environment 
and the relevance of its protection which mold them into 
environmental steward. Environmental Awareness is 
very crucial as the employees need to understand the 
goals and motives behind the companies’ environmental 
policies so that they do not undermine it. Getting the 
employees acquainted about the significance would 
motivate them to practice green behaviour without much 
objection and result in better performance. According to 
Hansla et al., [15], Environmental Awareness is a pre-
condition for engaging in pro-environmental behaviour 
and being unaware is a major hindrance. Cronbach’s 
alpha of the whole scale is 0.73, Split-Half Reliability 
corrected with Spearman-Brown Prophecy Formula is 
0.83 and the concurrent validity of the EGB scale with 
OCB scale is 0.52 which suggests the robustness of the 
new scale. 
Every research has limitations especially when the tools 
used are self-report measures. The present research is 
also subject to social desirability bias. This study was 
primarily conducted for IT professionals working in India. 
Hence, the findings cannot be generalized to other 
cultural contexts. 

IV. CONCLUSION 

This paper has elaborated on the EGB tool development 
process. Initially, the construct was operationalized. 
Then the items were generated and content validity was 
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established. Pilot study was conducted and EFA was 
performed. Later, the reliability and concurrent validity of 
the tool was established. Thus, a standardised scale to 
assess EGB was developed. As the country becomes 
more conscious of the environmental damages and its ill 
effects on lives, many organizations have made 
environmental policies understanding the need to have 
a positive image among their customers. IT 
organizations need to understand the EGB of its 
employees before promoting or encouraging employees 
to engage in green behaviour. Based on the results, 
organizations can introduce or revise green initiatives to 
have a positive consequence on all the stakeholders 
including the environment.  

V. FUTURE SCOPE 

The newly developed tool can be used by the HR 
managers who can assess the EGB of employees as 
well as create awareness about its significance in a 
healthy work environment also design intervention 
programmes to enhance EGB among them. The 
assessment outcome can be used to recommend 
management to make necessary changes in the 
organizational policy to go green. At the time of 
recruitment, potential candidates can be screened using 
this scale to gauge whether their values on pro-
environmental preference aligns with the organization’s 
environmental values and policy. 
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