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ABSTRACT 
 

Attention on green computing has been growing in this decade. Green computing is generally a large field 
of study which is concerning study of related environmental issues on information technology (IT) and 
computer science relevant systems, datacenters, hardware, networks, processes, software, and architectures. 
Several existing researcher papers have concentrated on studying motivating factors of green computing 
adoption. A few of them have discovered tools to facilitate the green computing adoption. However, green 
computing is still a broad discipline of study. There is a need for empirical research that narrows down this 
field of study. Thus, this paper empirically and specifically studies on motivating factors that influencing 
the Green Software Development (Green SD) adoption by using Knowledge Management (KM) as 
facilitation tool. Green SD is one of the in-depth research topics in the broad discipline of green computing. 
Drawing from existing literature and using data collected from a quantitative survey of 107 software 
practitioners, this paper analyzed five hypotheses. PLS-SEM method was used to validate the proposed 
framework of this research paper, by following standard two-steps approach for PLS-SEM analysis: 
measurement model analysis and structural model analysis. The result shows that only ethical motivation is 
the significant motivating factor influences Green SD adoption among software practitioners. This paper 
proves that intention of software practitioners to develop nature-friendly software products is driven by 
their environmental concerns, sense of care and responsibility to our natural environment. Outcomes of this 
paper will help in enhancing researchers’ understanding on Green SD adoption and will also be valuable for 
diverse stakeholders who are interested in encouraging Green SD adoption. SD organizations and top 
management need to properly utilize their workers’ morale and concern on ecological issues for identifying 
green innovation and green initiatives. Theoretical and practical contributions are discussed in this paper.       
Keywords: Green Software Development, Adoption, Motivating Factor, Intention, Ecological 

Sustainability 
 
1. INTRODUCTION   

 The ecological related issue has been a 
specific topic interest to numerous stakeholders and 
it is supported by worldwide media and 
environmental associations [1,2]. Moreover, United 
Nations has introduced a state-of-the-art UN 
development agenda: Sustainable Development 
Goals that strongly demands all parties in the Earth 
to work together in saving our natural environment 
[3]. 

 The discipline of information technology 
(IT) and computer science has been responding to 
the global ecological movement because 
production, use and disposal of the technologies 
have caused various environmental impacts to our 

mother Earth [4]. A study done by [5] has presented 
a prediction that total carbon footprint in the 
discipline of IT and computer science will be being 
increased by around 70%, and total energy 
consumption in the same discipline will be being 
increased by almost 60% between year 2007 and 
year 2020. Therefore, a move to change our mind 
for being green is a must for today.  

 Thus, green computing has emerged. It 
becomes a topic of keen interest to many 
researchers [6]. It is a broad field of research in IT 
and computer science. Generally, the term green 
computing is defined as study and practice of IT 
and computer science relevant systems, datacenters, 
hardware, networks, processes, software, and 
architectures with the aim of controlling ecological 
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impacts by using the IT and computer science 
resources efficiently and effectively with minimal 
negative outcome to our natural environment [7,8]. 
The published green computing research papers 
were mostly regarding hardware such as optimal 
power management [9] and green datacenter’s 
architecture design [10]. Besides that, several 
researchers [11,12] have concentrated on studying 
motivating factors of green computing adoption 
using empirical data. Moreover, the existing 
empirical research papers have discovered several 
tools, such as Green IT Motivation Grid [13], to 
facilitate the green computing adoption.  

 Green computing is a broad field of 
research in the discipline of IT and computer 
science. Green Software Development (Green SD) 
is one of the in-depth research topics in this broad 
field of green computing. A few recently emerging 
research papers such as [14,15] have highlighted 
Green SD, Green Software Development Life Cycle 
(Green SDLC) and its green best practices. 
Although the concept of Green SD started to 
emerge in year 2010 [16], whether or not 
motivating factors identified influence Green SD 
adoption has not yet been tested. Hence, this current 
research paper attempts to further our understanding 
on the determinants of intention to accept Green SD 
adoption. This paper investigates motivating factors 
in order to explain the causal relationship between 
software practitioners and their behavior of 
adopting Green SD. A motivational perspective can 
benefit to comprehend intentions for environmental 
initiatives and can predict environmentally-based 
behaviors of the software practitioners in software 
development (SD) organizations [17]. Besides, 
motivational perspective of Green SD adoption able 
to deliver beneficial insights as to what extent 
environmental sustainability consideration is 
affecting decision making process during Software 
Development Life Cycle (SDLC).  

 As mentioned earlier, the existing 
empirical research papers [11,12] have focused on 
motivating factors of green computing adoption. 
Furthermore, the existing papers have discovered 
tools, such as Green IT Motivation Grid [13], to 
facilitate the green computing adoption. However, 
to the best of the authors’ knowledge, there is no 
research paper specifically study on motivating 
factors of Green SD adoption. This research paper 
thus aims to empirically investigate motivating 
factors of the Green SD adoption, through using 
KM as a facilitation tool. KM is used as the 
facilitation tool because it have been proved by 
existing researchers that KM is an important tool 

that is able to facilitate ecological and sustainable 
development by managing and sharing 
environmental knowledge effectively and 
efficiently [18,19]. The existing literature on KM 
implementation in ecological and sustainable 
development of different industries have proved 
that knowledge is the main and valuable asset in 
order to be successful in the combinatorial area of 
ecological, economic and social sustainable 
development [20,21,22].  

 The main research question of this paper is 
“what are the motivating factors that influence 
software practitioners in SD organizations to adopt 
Green SD?” In pursuing this question, this paper 
empirically and specifically studies on motivating 
factors that influencing the Green SD adoption 
through using KM as facilitation tool to manage and 
share the environmental knowledge of Green SD.  

 The rest of the paper is organized in seven 
parts. The next part presents background literature 
on Green SD, KM, motivating factors and 
hypotheses development. Third part exhibits 
proposed framework of this paper. Fourth part 
shows research methodology. Then it is followed by 
data analysis, results of measurement and structural 
model. After discussing the results in fifth part, 
discussion on the results will be carried out. The 
last part provides conclusion, contributions of this 
paper, limitation of this study and suggestion to 
future researchers.    
2. LITERATURE REVIEW AND 

HYPOTHESES DEVELOPMENT 
 Sustainability consists of different 

dimensions: ecological, economic and social 
dimensions [23]. This paper focuses only on the 
ecological sustainability consideration as until 
recently the green best practices of Green SD has 
only been researched from the eco-sustainability 
viewpoint.    
2.1  Green SD 
 Green SD is one of the in-depth research 
topics in this broad field of green computing. Green 
SD is regarding to apply green best practices during 
SDLC process. The main concept of Green SD is 
concerning production of nature-friendly software 
products with the aim of minimizing negative 
ecological impacts to our natural environment [24]. 
Green SD can be applied to any types of application 
software and system software products. For 
example, as mentioned by [25],  main function of 
general application software products such as word 
processors do not directly related to eco-
sustainability, but these products still will indirectly 
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lead to negative ecological impact to our natural 
environment. Besides, software products that have 
same functionality but produce in different ways 
may cause different level of power consumption 
and carbon footprint [26]. Thus, software 
practitioners who are directly involved in SD 
process should be aware of the eco-sustainability 
concern while producing any kind of software 
products.  
 Several existing research papers have 
suggested different green best practices that need to 
be applied by the software practitioners during 
SDLC process. For example, a simple green best 
practice that can be implemented during software 
design is about reusing design components that are 
already developed previously [27]. These green best 
practices (or they are named as the Green SD 
knowledge in this context) are important 
environmental knowledge that should be managed 
and shared efficiently among software practitioners. 
In this context, Green SD knowledge is defined as a 
type of environmental knowledge that is important 
for implementing during SDLC process with the 
aim of improving eco-sustainability of software 
products.  
2.2  KM  KM is a cyclic process regarding to phases 
of accumulating knowledge from diverse sources, 
then storing the knowledge in an appropriate format 
and place, and lastly innovating the existing 
knowledge with the aim of generating new values to 
organizations [28,29]. Hence, right knowledge can 
become accessible to the right person at the right 
time and in the right place. The existing literature 
has explained that emphasis of KM has changed. 
Initially, KM gave emphasis to advanced IT 
technologies in order to manage and share 
knowledge successfully. Nowadays however 
emphasis of KM has shifted to concentrate more on 
socially embedded phenomena such as behavior of 
individuals who are involved in the KM process, 
and social norms within an organization.  
 In the present day, knowledge is the main 
component of pursuing development in knowledge 
economy. Knowledge that resides in the mind of 
experts and senior workers needs to be transformed 
to actionable knowledge which can be applied to 
the real world [30,31]. As stated by [32], actionable 
knowledge is crucial for initiating immediate 
solution to answer issues that are happening now. 
Thus, this is how the power of KM comes in: to 
manage and share knowledge efficiently for 
transforming the existing knowledge to become 
actionable knowledge and answer the right 

questions with the aim of being useful in the real 
world and have positive effects in solving problems 
[33].  
 Power of KM can integrate available 
environmental knowledge to solve real-world 
ecological problems. With the determination of 
using KM approaches to harness environmental 
knowledge, eco-friendly and sustainable 
environment can be developed [34]. The existing 
research papers have showed that KM can be 
utilized in collecting, managing and sharing 
environmental knowledge efficiently with the aim 
of decreasing negative ecological impacts to our 
natural environment. The environmental knowledge 
becomes an invaluable and intangible 
organizational asset that needs to be managed and 
shared wisely. By applying KM approach to 
manage environmental knowledge of an 
organization, green competitive advantage can be 
attained [35]. Overall, KM has been proved by 
existing researchers that KM is an important tool 
that is able to facilitate ecological and sustainable 
development by managing and sharing 
environmental knowledge effectively and 
efficiently [18,19]. 
2.3  Motivating Factors   Several researchers have concentrated on 
studying motivating factors of green computing 
adoption using empirical data. There are different 
types of motivating factors which will be exhibited 
in the following sub-sections.  
2.3.1 Competitive Motivation  In today’s world, marketplace is a highly 
competitive environment [36]. The society is 
increasingly interested in gathering knowledge 
about environmental policies implementation of an 
organization [13]. People are more considering 
about green business practices of organizations 
while they are making buying decisions. Customers 
are more willing to pay extra for products that are 
made of ecological characteristics. Hence, in the 
discipline of IT and computer science, organizations 
should have high willingness of establishing 
ecological differentiation in their products [37].  
 Besides that, mimetic pressure from 
competitors also triggers the IT organizations to 
implement green practices in their daily routines 
[38]. Achievements of competitors who have 
received ecological profits will inspire the 
organizations to follow and start green computing 
initiatives. Moreover, green computing adoption 
can lead to various competitive benefits to the 
organizations, such as positive organizational image 
enhancement in the society [39].  
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 Based on the process of literature review, 
published research papers have proved that 
competitive motivation is one of the motivating 
factors of green computing adoption. As mentioned 
earlier, green computing is a wide discipline of 
study. Green SD is only one of the in-depth 
research topics in the broad discipline of green 
computing. However, competitive motivation as 
one of the motivating factors that affect Green SD 
adoption particularly has not yet been tested. Based 
on the literature review, organizations with higher 
competitive motivation are more likely to develop 
positive attitude towards applying green best 
practices. Therefore, the following hypothesis is 
formulated in this research paper: 
 Hypothesis 1: Competitive motivation 
positively influences Green SD adoption through 
using KM acts as facilitation tool.   
2.3.2 Ethical Motivation 
 Ethical motivation means the pursuit of 
organizational moral citizenship and socially 
responsible business practices. [40] has clarified 
that workers’ morale and their decent organizational 
citizenship behavior will encourage green best 
practices adoption in organizations. Hence, the 
organizations need to take advantage of their 
workers’ morale and concern on ecological issues 
with the aim of identifying green innovation and 
green initiatives. 
 In the field of IT and computer science, a 
sense of organizational responsibility towards 
ecological protection is the critical driving force for 
workers in IT organizations to adopt green practices 
and green policies [41]. Moreover, existing research 
papers have proved that workers with larger 
concern on ecological issues have bigger intention 
to adopt green computing [42]. Ethical motivations 
among workers in the IT organizations can urge 
organizations to achieve socially accepted norm of 
going green. 
 Based on the process of literature review, 
published research papers have proved that ethical 
motivation is one of the motivating factors of green 
computing adoption. Organization-wide ethical 
thinking on ecological issues will promote green 
best practices implementation. On the basis of this, 
the following hypothesis is formulated: 
 Hypothesis 2: Ethical motivation 
positively influences Green SD adoption through 
using KM acts as facilitation tool.   
2.3.3 Financial Motivation 
 As recently IT organizations have been 
asking for bigger database server, greater data 

processing and larger storage capability, cost to 
fulfill all these requirements becomes an extra 
challenge to the organizations [43]. Moreover, [44] 
and [45] have stated that high cost on IT operations 
and IT capitals, large expenses on preparing paper-
based documents, high power consumption that 
leads to high electricity bills, and high 
transportation cost of workers motivate the IT 
organizations wish to adopt green in their 
organizational daily activities.  
 Organizations are financially encouraged 
to do ecological actions [46]. The previous research 
papers have proved that desire of organizations for 
long-term cost reduction is possibly the most 
significant motivating factors of practicing green 
computing [36]. With green initiatives, financial 
performance of the organizations can be optimized 
in terms of cost reduction through computing asset 
utilization, energy efficiency, and productivity 
improvement [47]. 
 Based on the process of literature review, 
published research papers have proved that 
organizational strategies that practicing ecological 
responsibility can lead to cost reduction in the long 
run is the main motivating factors for organizations 
to adopt green practices. Thus, the following 
hypothesis is formulated: 
 Hypothesis 3: Financial motivation 
positively influences Green SD adoption through 
using KM acts as facilitation tool.    
2.3.4 Managerial Motivation 
 Positive standpoint of managers towards 
eco-sustainability can initiate transformation of 
corporate policy that integrates green initiatives 
[48]. While the managers become aware of negative 
ecological impacts caused by the field of IT and 
computer science, they will more likely to develop 
positive attitude towards encouraging adoption of 
green best practices during development of IT 
projects [38]. Hence, the management level plays a 
serious role in this transformation.  
 The statement of environmental thought 
leadership fosters green computing adoption in an 
organization is supported by empirical research 
papers [38,49]. Moreover, [38] have stated that if 
managers assign adequate resources and money for 
developing green policies to handle ecological issue 
in the organizations, the workers will be more likely 
to learn and practice a variety of green activities to 
help reduce the negative ecological footprint.  
 The existing research papers have proved 
that managerial motivation is one of the motivating 
factors of green computing adoption. Managers as 
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the decision makers of organizations can leverage 
green practices implementation to accomplish long 
–term ecological sustainability. On the basis of this, 
the following hypothesis is formulated: 
 Hypothesis 4: Managerial motivation 
positively influences Green SD adoption through 
using KM acts as facilitation tool.  
2.3.5 Regulatory Motivation 
 Resources, guidelines and commands 
provided by government and professional 
associations can change organizational behavior to 
a more ecological-friendly manner [38]. As stated 
by [13], the regulations can urge organizations to 
apply green computing, even though they do not 
have strong intent to do so.  
 Role of government is crucial. The 
governmental rules and guidelines should address 
ecological issues seriously in today’s information 
society [50]. [45] has proved that most of the 
organizations admit that they will adopt green 
computing because their government imposes strict 
rules and guidelines concerning reduction of carbon 
footprint. The finding has showed that coercive 
pressure is efficient in motivating implementation 
of green best practices.    
 Besides the government, professional 
associations such as NGOs should also take various 
actions (e.g. awareness building activities, 
ecological protection measures) to educate the 
organizations in protecting our natural environment 
[51]. [46] have proved that information campaigns 
about ecological awareness that are organized by 
the NGOs truly can influence organizational 
behavior in embracing green computing.       
 Based on the process of literature review, 
published research papers have proved that 
regulatory motivation is one of the motivating 
factors of green computing adoption. Enforceable 
rules, guidelines and measures can positively 
influence green computing adoption even if the 
organizations are lacking of strong intent to actively 
apply green computing [43]. Based on the literature 
review, regulatory motivation can lead to positive 
attitude of organizations to adopt green best 
practices. Thus, the following hypothesis is 
formulated: 
   Hypothesis 5: Regulatory motivation 
positively influences Green SD adoption through 
using KM acts as facilitation tool. 
3. PROPOSED FRAMEWORK 

Proposed framework of this research paper 
is provided in Figure 1. The framework consists of 

six variables, based on the hypotheses that are 
explained in previous section. Objective of this 
paper is to empirically and specifically study on 
motivating factors that influencing the Green SD 
adoption through using KM as facilitation tool to 
manage and share the environmental knowledge of 
Green SD. Process of literature review in the 
previous section has proved that KM is an 
important tool that is able to facilitate ecological 
and sustainable development by managing and 
sharing environmental knowledge effectively and 
efficiently, with the aim of promoting ecological 
awareness among relevant parties. Hence, KM is 
used as a tool to facilitate the Green SD adoption. 
In particular, this proposed framework will explore 
relationships between five independent variables 
(competitive motivation, ethical motivation, 
financial motivation, managerial motivation and 
regulatory motivation) and Green SD adoption 
through using KM acts as facilitation tool.  

 Figure 1 Proposed Hypotheses Framework 
4. RESEARCH METHODOLOGY  
 A primary study was carried out in order to 
propose a hypotheses framework in this research 
paper. Then, a quantitative questionnaire survey 
was performed with the aim of validating the 
proposed framework.  
4.1 Measurement  The measures of this research paper are 
summarized in Table 1. 

Table 1 Measurement Items with Citation 
Item 

 
Citation  
(adapted 

from) 
Green SD Adoption through KM Facilitation 
KMG1 

Sharing of knowledge is important 
because it promotes use of Green 
SD knowledge among practitioners. 

[52] 
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KMG2 
Green SD knowledge is important 
to be managed in order to achieve 
environmental sustainability.  

KMG3 
Well-managed Green SD 
knowledge encourages practitioners 
to apply them into practice. 

KMG4 
Well-managed Green SD 
knowledge helps organisation in 
developing environmentally 
friendly software products.  

Competitive Motivation 
CE1 Customers’ attitudes towards eco-

friendly software. [45] 
CE2 Competitors’ environmental 

actions. [13,41] 
CE3 Market incentives in Green SD. 
CE4 Green supply chain management 

policy by providers. [13] 
Ethical Motivation 

EE1 Corporate social responsibility. [13,41] 
EE2 Importance of creating a sustainable 

community. [47] 
EE3 Green movement globally.   [43] 
EE4 Rising of environmental 

considerations from the public. [13] 
EE5 Understanding of positive impact 

on the environment. [45] 
Financial Motivation 

FE1 Cost-saving in data processing. 
[43] FE2 Cost-saving in storage capability. 

FE3 Cost-saving in desktop energy 
consumption. [13,41] 

FE4 Cost-efficiency in using 
organisation’s ICT infrastructure. 

FE5 Cost-efficiency in greening SD 
industry in the long run. [13] 

Managerial Motivation 
ME1 Top management provides 

necessary equipment and support. [45] 
ME2 Organisation’s sustainability 

strategy. [13,41] 
ME3 Desire of organisation in green 

innovation decisions. [12] 
ME4 Leaders explicitly encourage us to 

spread practices that save energy. [45] 
Regulatory Motivation 

RE1 Regulations on greenhouse gas in 
SD industry. [13,41] 

RE2 Regulations on carbon footprint in 
SD industry. [45] 

RE3 Regulations on energy efficiency in 
SD industry. [13,41] 

RE4 Regulations on discarding e-waste 
disposal in SD industry. 

RE5 Incentives offered by government. [13] 
RE6 Encouragement from industry 

associations. [13,41] 

 4.2 Data Collection and Response Rate 
 Sample for the survey was extracted from 
SD organizations in Malaysia. Due to the 
circumstance that the aimed population is 
comparatively small and broadly distributed in 
Malaysia, thus the survey of this research paper was 
carried out using both online-based version (Google 
Forms) and hardcopy version (face-to-face) of 
questionnaire set. This research paper is intended to 
study motivating factors of Green SD adoption, 
hence target respondents of the quantitative survey 
were software practitioners who were directly 
participating in the process of SDLC,  for example 
software programmers, project leaders, designers, 
helpdesks, maintainers, and system analysts. 
 To make sure ideal sample size and in 
expectation of non-responses, the questionnaire set 
(hardcopy or online-based questionnaire set) was 
sent to about 300 target respondents. 114 responses 
were collected within three months. Seven of the 
questionnaires collected were unusable due to the 
incomplete answers. Thus, a total of 107 usable 
responses generated a response rate of 35.67%. 
Demographic characteristics of the respondents are 
summarized in Table 2.    

Table 2 Demographic characteristics of Respondents 
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5. DATA ANALYSIS AND RESULTS 
 Structural equations modeling with partial 
least squares (PLS-SEM) method was used to 
validate the proposed framework of this research 
paper, by following guidelines provided by [53]. 
This method is remarkably suitable for examining 
the subsequent relationship between an independent 
variable and a dependent variable, and this 
validation method does not contain assumptions 
about homogeneity in variance and covariance of 
the variable [49]. This study followed standard two-
steps approach for PLS-SEM analysis: 
measurement model analysis and structural model 
analysis. 
5.1 Measurement Model Analysis  Objective of measurement model analysis 
is to emphasize on finding relationships between 
items and variables, and also the correlational 
relationships between the variables. Measurement 
model analysis was conducted prior to the structural 
model analysis so that the research paper was then 
able to proceed to specify relationships between the 
concepts and observable variables. 
 There are three assessments in 
measurement model analysis: construct reliability 
assessment, convergent validity assessment and 
discriminant validity assessment.   
5.1.1 Construct Reliability Assessment  Variables of a framework are considered 
as reliable if values of items for composite 
reliability are greater than 0.70, which indicates 
sufficient internal consistency [53]. The construct 
reliability assessment is summarized in Table 3, 
which shows that all variables have sufficient 
internal consistency. 

Table 3 Construct Reliability Assessment 

 

5.1.2 Convergent Validity Assessment  Convergent validity is concerning an item 
correlates positively with other items of the same 
variable. Factor loading of each item should be 
equivalent to or greater than accepted threshold of 
0.708, which indicates sufficient internal 
consistency [53]. The convergent validity 
assessment is summarized in Table 4, which clearly 
shows that all variables achieve convergent validity. 

Table 4 Convergent Validity Assessment 

 
5.1.3 Discriminant Validity Assessment  The purpose of performing discriminant 
validity is to make sure variables are truly 
dissimilar from one another. In this research paper, 
cross-loadings were used to measure discriminant 
validity. Value of cross-loadings of a variable must 
be higher on itself and smaller on other variables 
[53]. The discriminant validity assessment is 
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summarized in Table 5, which clearly shows that all 
variables are truly dissimilar from one another. 

Table 5 Discriminant Validity Assessment 

 
5.2 Structural Model Analysis 
 The main purpose of performing structural 
model analysis was to validate the causal 
relationships that were specified by the proposed 
hypotheses framework in this research papers. This 
research paper adopted latent model perspective 
with reflective items with the aim of analyzing 
relationships between the independent and 
dependent variables. 
 Assessment of structural path coefficient 
was performed to investigate possible causal 
relationship between variables. 500 sample 
bootstrapping method was performed with the aim 
of evaluating the structural model and estimating 
significant level of the path coefficients. The level 
of statistical significant level of the structural path 
coefficient is determined through t-value > 1.96 and 
p-value < 0.05 [53]. Figure 2 exhibits that only 
ethical motivation (H2) has significant positive 
impact on Green SD adoption using KM facilitation 
(β=0.305, t-value=2.425, p-value=0.008).    

 
Figure 2 Results of Structural Model Analysis 

 Results of hypotheses testing of this 
research paper are summarized in Table 6. 

Table 6 Results of Hypotheses Testing 
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6. DISCUSSION 
 The prior researchers have concentrated on 
studying motivating factors of green computing 
adoption using empirical data, and have discovered 
tools to facilitate the green computing adoption. On 
the other hand, KM has been proved by the prior 
researchers that KM is an important tool that is able 
to facilitate ecological and sustainable development. 
Results of this research paper are novel and 
different from the prior research papers. The main 
reason is this paper studies on motivating factors of 
Green SD adoption through using KM as 
facilitation tool to collect, manage, and share 
environmental knowledge of Green SD in the SD 
organizations. Green SD is one of the in-depth 
research topics in this broad field of green 
computing. This research paper fills in the current 
research gap by studying the Green SD specifically. 
The empirical analysis of this paper shows ethical 
motivation is the only motivating factor that 
significantly contributes to motivate software 
practitioners in adopting Green SD. 
 Ethical motivation is empirically proved in 
this paper that is significant in motivating software 
practitioners to adopt Green SD through using KM 
facilitation. Software practitioners are more likely 
to adopt Green SD if they are aware of negative 
ecological impacts created during SD process. 
Result of this research paper shows that sense of 
care and responsibility to protect our natural 
environment is the main reason that software 
practitioners are willing to adopt Green SD. This 
statement is supported by existing similar research 
papers, such as [40] who has stated that morale of 
workers will stimulate adoption of green practices 
in an organization.   
 Besides ethical motivation, the other 
motivating factors (competitive motivation, 
financial motivation, managerial motivation and 
regulatory motivation) are not found to be 
significant motivating factors in influencing 
software practitioners to adopt Green SD. 
 Perceived success of competitors and 
customers does not change attitude of software 
practitioners towards Green SD adoption. One 
possible explanation might be concept of green 
technologies and sustainable growth in the field of 
IT and computer science is a relatively recent 
phenomenon [49], especially sampling frame of this 
research paper is in Malaysia, a developing country.   
 Financial motivation also shows no 
significant influence on motivating software 
practitioners to adopt Green SD. The reason might 

also be the fact of green and sustainable 
development is a relatively recent trend. Cost-
effectiveness on promoting green is still an 
uncertain concern that needs to be confronted by the 
organizations [54] . Besides, the current established 
cost accounting method is lacking of flexibility to 
evaluate qualitative ecological measures of an 
organization [55].        
 On the other hand, managerial motivation 
shows no significant influence on motivating 
software practitioners to adopt Green SD. One 
plausible explanation might be inconsistent top 
management support from small and medium-sized 
SD organizations which will influence 
organizational decisions greatly in managing 
ecological impacts and contributing to sustainable 
development [56].  
 Regulatory motivation also shows no 
significant influence on motivating software 
practitioners to adopt Green SD. One plausible 
explanation might be this research paper is 
conducted in the context of Malaysia, a developing 
country. Since there are no relevant ecological 
legislations enforced by the Malaysian government, 
therefore for now, software practitioners and SD 
organizations will not be influenced by regulatory 
motivation. The more developed the country, the 
more concern given by the government to resolve 
environmental issues [57].  
7. CONCLUSION 
 The field of IT and computer science 
causes negative impacts to our natural environment. 
As ecological issues have been growing to a 
significant problem in the world, ecological 
sustainability thus should also be put at the top of 
development agenda in the field of IT and computer 
science. Therefore, the research area of green 
computing arises. 

 Green computing is a broad discipline of 
research in the field of IT and computer science. 
Green SD is one of the in-depth research topics in 
green computing. Green SD is concerning 
production of nature-friendly software products 
with the aim of minimizing negative ecological 
impacts to our natural environment. 

 Existing research papers have generally 
studied on motivating factors of green computing 
adoption using empirical data. Moreover, the 
existing empirical research papers have discovered 
tools to facilitate the green computing adoption. 
However, motivating factors influence Green SD 
adoption and tool to facilitate the adoption have not 
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yet been tested. Hence, this research paper attempts 
to further our understanding on motivating factors 
of Green SD adoption, by using KM to act as 
facilitation tool. The reason of applying KM as tool 
to facilitate the Green SD adoption is the power of 
KM in harnessing Green SD knowledge. KM has 
been proved by existing researchers that KM is an 
important tool that is able to facilitate ecological 
and sustainable development by managing and 
sharing environmental knowledge effectively and 
efficiently.  

 A motivational perspective can benefit to 
comprehend intentions for environmental initiatives 
and can predict environmentally-based behaviors of 
the software practitioners in SD organizations. PLS-
SEM method was used to validate the proposed 
framework of this research paper, by following 
standard two-steps approach for PLS-SEM analysis: 
measurement model analysis and structural model 
analysis. Finding of this research paper presents that 
ethical motivation is empirically proved that have 
direct and significant effect in motivating software 
practitioners to adopt Green SD through using KM 
facilitation in SD organizations. The finding shows 
that intention of software practitioners to develop 
nature-friendly software products is driven by their 
environmental concerns, sense of care and 
responsibility to our natural environment. 
 This research paper has a few of 
implications for research field and practice. From a 
theoretical point of view, outcomes of this paper 
will help in enhancing understanding of researchers 
and academics on motivating factors of Green SD 
adoption. Besides that, this paper contributes to the 
emergence of a cumulative attention in Green SD 
research. From a practical point of view, this 
research paper will be valuable for diverse 
stakeholders who are interested in encouraging 
Green SD adoption in organizations. This paper 
proves that ethical motivation is the strong 
motivating factor of Green SD adoption. Therefore, 
the SD organizations and top management need to 
properly utilize their workers’ morale and concern 
on ecological issues for identifying green 
innovation and green initiatives in order to gain 
benefits for the organizations.   
 Despite usefulness of this research paper, 
there are still some limitations of this research that 
open avenue for future researchers. First, the 
sampling frame was sourced from only one country. 
Second, this research paper is only able to describe 
motivating factors of software practitioners at one 
point of time. Further, this research collected 
responses based on convenient sampling method, 

which may not be absolutely representative of the 
population. Future researchers could focus on a 
specific SD organization by using probability 
sampling, such as random sampling or systematic 
sampling, to collect more reliable responses. Hence, 
all software practitioners in the particular SD 
organization have equal chance of being selected. 
Sampling error could be calculated and possible 
bias could be excluded. Moreover, this paper only 
analyzed relationships between motivating factors 
and Green SD adoption, and it did not explore 
relationships of them with KM facilitation in detail. 
In future, influence of KM acts as a facilitation tool 
to promote Green SD adoption should be further 
examined. Additionally, a post-survey will be    
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