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Green IT/IS Adoption and Environmental Performance: The Synergistic 
Roles of IT–Business Strategic Alignment and Environmental 
Motivation 

Abstract 

Drawing on the resource-based view, this study investigates the interactive effects of green 

information technologies/systems (IT/IS) adoption, environmental motivation, and IT–business 

strategic alignment on organizations’ perceived relative environmental performance. We use 

data from a field study of 587 firms in China to test our hypotheses. The results confirm that 

green IT/IS positively affects the perceived relative environmental performance of 

organizations and that the interaction of IT–business strategic alignment and environmental 

motivation positively moderates the relationship between green IT/IS adoption and 

organizations’ perceived relative environmental performance. The theoretical and managerial 

implications of these findings are also discussed. 

Keywords: Green IT; Green IS; Environmental Performance; IT–Business Strategic 

Alignment; Environmental Motivation 

1 Introduction 
As a result of numerous environmental incidents caused by business activities in recent 

decades [26, 30], the public is increasingly aware of and questioning organizations’ 

environmental impacts [150]. Therefore, organizations’ survival and profitability depend 

heavily on their environmental performance [22, 29, 71, 119]. In response, organizations are 

starting to focus on environmental preservation by integrating pro-environmental innovations 

and strategies into their daily operations [57]. These innovations and strategies, such as green 

supply chain management, energy informatics, and end-of-pipe control technologies [78, 79, 

91, 99, 135], usually rely on information technology (IT) and information systems (IS) and thus 

are labeled “green IT/IS” [23, 96, 135]. Green IT/IS refers to organizational initiatives that 

reduce the environmental impact of IT-related activities and IT-enabled initiatives to improve 

the eco-sustainability of businesses and society [33, 51, 64]1.  

Green IT/IS is peculiar among organizations’ pro-environmental innovations and 

practices because of the paradoxical nexus of IT and environmental preservation [133]. Indeed, 

1Green IT refers to an organization’s initiatives to reduce the environmental impact of its IT-related 
activities [64], whereas green IS refers to an organization’s IT-enabled initiatives to improve the 
overall eco-sustainability of businesses and society [33, 51]. Although green IT and green IS are 
different concepts, they are typically co-investigated in the literature [e.g., 45, 89]. Following this 
tradition, this study investigates both green IT and IS and labels them collectively “green IT/IS.” 
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the IT industry is a notorious polluter [107], and IT-related activities have various 

environmental impacts. For example, a study in China found that a one-unit increase in IT use 

substantially increases soot and dust pollution and results in a several-unit increase in sulfur 

dioxide and wastewater pollution [37]. However, IT can also be harnessed for environmental 

preservation [17]. It can provide timely and high-quality information for energy preservation 

[56]. For example, United Parcel Service implemented an IS that optimizes truck dispatches 

and limits the environmental impact of its operations by reducing fuel consumption and the 

disposal of used vehicle parts in landfills [136].  

The research community has also provided empirical proof that green IT/IS is an 

effective organizational tool for environmental preservation. Numerous studies have 

empirically demonstrated the positive relationship between green IT/IS adoption and 

organizations’ environmental performance [e.g., 64, 92, 141]. However, most have ignored the 

potential impacts of the contingencies in the relationship between green IT/IS adoption and 

environmental performance. That is, empirical studies on the impact of green IT/IS have 

implicitly assumed that green IT/IS exerts its effects in a vacuum. However, that could not be 

further from the truth. No policy or IT innovation operates in a vacuum. For example, the 

effectiveness of an organization’s green logistics management in enhancing its environmental 

performance depends on the environmental regulatory pressure experienced by the organization 

[82]. Green IT/IS is no exception. Not all organizations are equally capable of reaping the 

potential benefits of green IT/IS [140]. Therefore, it is important to identify the contingencies 

that affect an organization’s ability to utilize green IT/IS to achieve competitive environmental 

performance. This motivates this study’s first research question: What are the contingencies in 

the relationship between green IT/IS adoption and environmental performance? 

The contingencies that affect an organization’s ability to use green IT/IS to achieve 

competitive environmental performance might originate from the interactions between green 

IT/IS and contextual factors, for example, the external environment or the organization’s 

internal context [32, 115, 131]. Moreover, how these contingencies might affect the relationship 

between green IT/IS adoption and an organization’s environmental performance beyond 

directly moderating the relationship is unknown. The literature has shown that an organization’s 

contextual factors interact with each other and affect the outcomes of its pro-environmental 

initiatives [e.g., 127, 148]. This effect may also hold in the green IT/IS context. Therefore, 

three-way interactions between green IT/IS adoption and the contingencies related to an 

organization’s contextual factors may affect the organization’s environmental performance. 

This motivates this study’s second research question: How do these contingencies intervene in 

the relationship between green IT/IS adoption and environmental performance?  

For parsimony, we focus on organizations’ internal contexts rather than environmental 
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factors. As organizational contexts are more manipulable than environmental factors, 

understanding the effects of organizational contexts leads to practical insights that managers 

can use to prepare their organizations to effectively use green IT/IS. Therefore, we use the 

resource-based view (RBV), which investigates an organization’s internal sources of 

competitive advantages [73], to examine our two research questions. Specifically, we adopt the 

complementary resource view proposed by Ennen and Richter [58] in the later development of 

the RBV. It proposes that two types of complementary organizational resources—IT and non-

IT—interact with IT resources to harness their value [17, 130]. Drawing on the literature [75, 

76, 100, 111, 126], we examine IT–business strategic alignment and environmental motivation 

as complementary IT and non-IT resources, respectively. 

The remainder of this paper is organized as follows. Section 2 reviews the relevant 

green IT/IS literature and discusses the theoretical background. Section 3 presents the research 

model and corresponding hypotheses. Section 4 describes the research design, data collection, 

and survey instruments. Section 5 presents the results of the data analysis. Section 6 discusses 

the results and their theoretical and managerial implications. Section 7 presents our conclusions, 

the study’s limitations, and future research directions.  
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2 Literature Review and Theoretical Background 

2.1 Literature on the Relationship Between Green IT/IS and Environmental Performance 

To provide background for our study, we reviewed the empirical studies on how green 

IT/IS contributes to the environmental performance of organizations. This review is by no 

means exhaustive but serves as a representative summary of the relevant literature. 

Among the reviewed studies, the RBV is the most frequently used theoretical 

framework, followed by the belief–action–outcome framework and task–technology fit model. 

Most of the studies that have adopted the RBV as their theoretical framework have treated green 

IT/IS as a unidimensional construct [92, 97, 98, 116, 133]. For example, Meacham, Toms, 

Green and Bhadauria [92] found that as a critical organizational resource, information sharing 

between the supply chain partners of US manufacturing organizations improves their 

environmental performance through the mediation of green IT/IS adoption. Ryoo and Koo [116] 

used the construct named green practices–IS alignment as a proxy of green IT/IS and found that 

it improves environmental performance via the mediation of two critical organizational 

resources: green manufacturing practices and marketing coordination. Wang, Chen and 

Benitez-Amado [133] used IT–environmental management integration as a proxy of green 

IT/IS and found that IT–environmental management integration is co-determined by two key 

organizational resources, i.e., IT competence and environmental orientation, and that it helps 

improve environmental performance. Nanath and Pillai [97] found that beyond improving an 

organization’s environmental performance, green IT/IS adoption also improves an 

organization’s competitive advantages. Specifically, they found that as an organizational 

resource, green IT/IS adoption improves organizational performance by reducing the 

environmental impacts of its products and business processes, which, in turn, provides 

competitive advantages. Finally, Ojo, Tan and Alias [98] found that as an organizational 

resource, green human resources practices lead to employees’ green IT/IS use, improving the 

organization’s environmental performance. 

 Some studies that have adopted the RBV treat green IT/IS as an umbrella term covering 

multiple constructs. For example, Chuang and Huang [40] used three independent constructs, 

i.e., green IT human, structural, and relational capital, to represent the concept of green IT/IS. 

They found that as organizational resources, green IT human, structural, and relational capital 

improve an organization’s environmental performance and business competitiveness. Anthony 

Jr [3] used pollution prevention, product stewardship, and clean development enabled by green 

IS as proxies of green IT/IS and found that these practices can help organizations improve their 

environmental performance. However, these studies have not investigated contingencies that 

might contribute to the effect of green IT/IS, as an organizational resource, on an organization’s 
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environmental performance. 

 As mentioned, many of the reviewed studies adopted the belief–action–outcome 

framework as their theoretical framework. Two of these studies operationalized green IT/IS as 

three distinct constructs enabled by green IT/IS: pollution prevention, product stewardship, and 

sustainable development. These constructs represent the types of environmental preservation 

actions taken by organizations. In particular, sustainable development enabled by green IT/IS 

was operationalized as the virtualization of business processes to reduce environmental impacts 

in these studies. For example, Gholami, Sulaiman, Ramayah and Molla [64] found that such 

environmental preservation actions are triggered by beliefs about environmental preservation, 

i.e., attitudes and consequences, and lead to improved environmental performance. However, 

although sustainable development enabled by green IT/IS led to improved environmental 

performance, product stewardship and pollution prevention enabled by green IT/IS did not have 

the same impact. Baggia, Maletič, Žnidaršič and Brezavšček [9] found that pollution prevention, 

product stewardship, and sustainable development are triggered by an organization’s 

environmental strategy and attitude toward green IT/IS. They also found that among these 

environmental preservation actions, only pollution prevention and sustainable development 

enabled by green IT/IS lead to improved environmental performance, whereas product 

stewardship enabled by green IT/IS does not. Instead of operationalizing pollution prevention, 

product stewardship, and sustainable development enabled by green IT/IS as separate 

constructs, Yang, Sun, Zhang, Wang and Cao [141] operationalized them into a 

multidimensional construct that represents green IT/IS adoption. They found that as an 

environmental preservation action, green IT/IS contributes positively to organizations’ 

environmental performance and green image. Finally, Loeser, Recker, Brocke, Molla and 

Zarnekow [89] separated green IT from green IS and found that both are triggered by an 

organization’s environmental orientation and green IS strategy. They also found that green IT 

leads to cost reductions, whereas green IS improves an organization’s reputation and green 

innovation capabilities. 

One study used the task–technology fit model as its underlying theoretical framework. 

Yang, Sun, Zhang and Wang [140] found that the fit between green IT/IS and green supply 

chain management (SCM) efforts helps an organization improve its economic, environmental, 

and social performance. Another study that did not adopt any theoretical framework, Singh and 

Sharma [121], found that green IT/IS adoption leads to improved green brand image, 

competitive advantage, and sustainable development. 

In sum, these studies have provided important evidence of the contributions of green 

IT/IS to improve the environmental performance of organizations. However, except for the 

study by Yang, Sun, Zhang and Wang [140], none has examined potential contingencies of 
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organizational context that might influence the effect of green IT/IS on environmental 

performance. That is, the literature on the effects of green IT/IS on organizations’ 

environmental performance does not sufficiently answer this study’s research questions. Thus, 

this study contributes to the literature by incorporating complementary organizational resources 

into its investigation of the effects of green IT/IS on environmental performance. Table 1 

presents exemplary studies from the IS literature from 2013 to 2022. 
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Table 1. Review of the literature on the relationship between green IT/IS and environmental performance 

Theorical 
Framework Study Conceptualization of Green 

IT/IS Methodology 

Contingencies in the 
Relationship Between 
Green IT/IS and 
Environmental 
Performance 

Key Findings 

Belief–action–
outcome 
framework 

Yang, Sun, 
Zhang, Wang 
and Cao [141] 

Unidimensional construct 

Online and onsite surveys 
of managers from 208 and 
76 organizations in China 
and the United States, 
respectively 
 

Not investigated 

Green IT/IS adoption and employees’ motivation to adopt 
green IT/IS contribute positively to organizations’ 
environmental performance and green image. The effects 
are similar for the samples from China and the United 
States. 

Loeser, Recker, 
Brocke, Molla 
and Zarnekow 
[89] 

1) Green IT 
2) Green IS 

Online survey of IT 
executives from 118 large 
organizations in the United 
States, Canada, Germany, 
Australia, and New Zealand 

Green IS strategy is the antecedent of both green IT and 
green IS. However, green IT only leads to cost reduction, 
but green IS leads to improved corporate reputation and 
green innovation capabilities. 

Gholami, 
Sulaiman, 
Ramayah and 
Molla [64] 1) Pollution prevention 

enabled by green IT/IS  
2) Product stewardship 
enabled by green IT/IS 
3) Sustainable development 
enabled by green IT/IS 

Survey of senior managers 
from 405 organizations in 
Malaysia  

Sustainable development enabled by green IT/IS leads to 
high environmental performance. However, product 
stewardship and pollution prevention enabled by green 
IT/IS negatively or insignificantly affect the 
environmental performance of organizations. 

Baggia, 
Maletič, 
Žnidaršič and 
Brezavšček [9] 

Survey of IT executives 
from 156 SMEs in Slovenia 

Pollution prevention and sustainable development enabled 
by green IT/IS lead to better environmental performance, 
but product stewardship does not. Pollution prevention, 
product stewardship, and sustainable development 
enabled by green IT/IS are determined by an 
organization’s environmental strategy and attitude toward 
green IT/IS. 

Resource-
based view 

Ryoo and Koo 
[116] 

Unidimensional construct 

Survey of senior managers 
from 77 manufacturing 
organizations in South 
Korea Not investigated 

Green IT/IS indirectly affects environmental performance 
through the mediation of green practices–manufacturing 
coordination and green practices–marketing coordination. 
Moreover, an organization’s environmental performance 
contributes to its economic performance. 

Meacham, 
Toms, Green 
and Bhadauria 
[92] 

Online survey of plant-level 
managers from 159 
manufacturing 
organizations in the United 

Information sharing affects green IT/IS adoption, and 
information sharing and green IT/IS positively affect 
environmental performance. 
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States 

Wang, Chen 
and Benitez-
Amado [133] 

Matched survey of senior 
managers and IT executives 
from 151 manufacturing 
organizations in Northern 
China 

IT competence determines the green IT/IS adoption of 
organizations, and environmental orientation moderates 
this relationship. Moreover, green IT/IS leads to improved 
environmental performance by organizations. 

Nanath and 
Pillai [97] 

Survey of managers from 
144 IT services and 
manufacturing 
organizations in India 

Green IT/IS adoption leads to improved organizational 
performance in reducing the environmental impacts of 
products and business processes, which, in turn, leads to 
competitive advantages. 

Ojo, Tan and 
Alias [98] 

Survey of managers from 
333 ISO 14001-certified 
organizations in Malaysia 

Green recruitment and selection, green training and 
development, green performance management, green 
rewards and compensation, green empowerment, and 
participation determine the green IT/IS adoption of 
organizations. Moreover, green IT/IS leads to improved 
environmental performance. 

Chuang and 
Huang [40] 

1) Green IT human capital 
2) Green IT structural capital 
3) Green IT relational capital 

Online survey of IT 
managers from 358 
manufacturing 
organizations in Taiwan 

Organizations’ environmental corporate social 
responsibility determines their green IT human, structural, 
and relational capital. However, only green IT structural 
and relational capital improve environmental performance 
and business competitiveness. Moreover, environmental 
performance contributes to organizations’ business 
competitiveness. 

Anthony Jr [3] 

1) Pollution prevention 
enabled by green IT/IS  
2) Product stewardship 
enabled by green IT/IS  
3) Sustainable development 
enabled by green IT/IS 

Survey of IT personnel 
from 133 organizations in 
Malaysia 

Pollution prevention, product stewardship, and 
sustainable development enabled by green IT/IS lead to 
improved environmental performance by organizations. 
Moreover, institutional pressure, organizational strategy, 
and IT infrastructure also contribute to improved 
environmental performance. 

Task-
technology fit 
model 

Yang, Sun, 
Zhang and 
Wang [140] 

Unidimensional construct 

Survey of supply chain 
managers from 311 and 105 
organizations in China and 
the United States, 
respectively 

Fit with green SCM 

The fit between green IT/IS and green SCM efforts helps 
an organization achieve superior economic, 
environmental, and social performance through both 
mediating and moderating effects. The effects hold for the 
samples from both China and the United States. 

Not available Singh and 
Sharma [121] Unidimensional construct 

Survey of employees from 
600 IT organizations in 
India 

Not investigated Green IT/IS leads to improved competitive advantage, 
green brand image, and sustainable development. 
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2.2 RBV and Information Systems 

This section briefly reviews the RBV, on which our research model is based. As 

mentioned, investigating how an organization’s internal context contributes to its 

environmental performance can generate more actionable managerial insights than 

investigating the external environment because internal contexts are more manipulable than the 

external environment [11]. Therefore, the RBV is a suitable theoretical framework for an 

exploration of how contingencies originating from an organization’s internal context affect its 

environmental performance [80] because it posits that an organization’s performance and 

competitive advantages are determined by its key strategic resources [14, 115, 137]. Strategic 

resources are tangible or intangible assets and capabilities that organizations use to generate 

value, such as making sense of and reacting to opportunities and threats in the operating 

environment [17]. Organizations acquire sustainable competitive advantages when their 

strategic resources have all of the VRIO framework characteristics: valuable, rare, inimitable, 

and organized to exploit [12, 77].  

Taking IT and IS as key strategic resources, IS researchers have often used the RBV as 

a theoretical lens through which to examine the business value of IT [93, 139, 145]. However, 

as IT and IS are commercially available and competitors can easily acquire them from the 

market, they are unlikely to generate sustainable competitive advantages by themselves even 

though they add value to an organization [11, 67]. In other words, IT and IS alone lack rarity 

and inimitability and are not organized to exploit. Clemons and Kimbrough [42] and Clemons 

and Row [43] have supported this claim. They found that IT and IS supported by 

complementary organizational resources can be valuable, rare, inimitable, and organized to 

exploit and lead to sustained performance improvement [44, 105]. In addition, Grover, Chiang, 

Liang and Zhang [67] found that an organization’s IT maturity, business orientation, and 

decision-making culture can make big data analytics valuable, rare, inimitable, and organized 

to exploit and thus generate sustainable competitive advantages. Beard and Sumner [16] 

obtained similar findings. Complementary organizational resources for IS can be tangible or 

intangible [58, 93]. Two types of complementary organizational resources have been suggested 

in the literature: non-IT and IT [17]. Investigating how these two types of complementary 

organizational resources interact with green IT/IS will help answer our research questions by 

identifying the contingencies that affect the relationship between green IT/IS adoption and 

environmental performance and how those contingencies exert their effects. 

As noted in the literature review, the RBV is the most widely used theory in the green 

IT/IS literature [6, 59]. However, resources that complement green IT/IS and how they support 

it in improving environmental performance have seldom been empirically investigated because 

the VRIO concept has received little attention in the green IT/IS literature. Nevertheless, the 
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unexpected findings of Gholami, Sulaiman, Ramayah and Molla [64] indirectly supported the 

importance of VRIO in the impact of green IT/IS on environmental performance. As mentioned 

previously, they found that of the three categories of green IT/IS adoption studied, only the 

virtualization of business processes via green IT/IS, or in the authors’ words, green IS adoption 

for sustainable development, positively affects environmental performance. The other 

categories of green IT/IS initiatives that mainly involve installing software for various pro-

environmental purposes do not. As such software is available in the market and can easily be 

acquired by competitors, these green IT/IS initiatives lack rarity and inimitability. Thus, the 

nonsignificant or negative relationship between these two green IT/IS categories and 

competitive environmental performance was not surprising. 

In contrast, the virtualization of business processes via green IT/IS depends less on 

software than on an organization’s complementary resources, such as its culture and the 

behavior and experience of its members. Consequently, these green IT/IS initiatives are more 

likely to be rare and inimitable and thus to lead to competitive environmental performance. 

Therefore, it is necessary to incorporate VRIO into the study of green IT/IS and empirically 

investigate how complementary resources enable the incorporation of VRIO characteristics into 

green IT/IS and lead to competitive environmental performance.  

We selected environmental motivation and IT–business strategic alignment as 

complementary non-IT and IT resources, respectively, and investigated their moderating effects 

on the influence of green IT/IS on environmental performance. For parsimony, we considered 

only one of each type of complementary resource, although other complementary resources 

may enable the incorporation of VRIO attributes into green IT/IS [2, 45]. Moreover, we chose 

these two resources because they match the two unique characteristics of green IT/IS: pro-

environmental practices and IS initiatives. 

Environmental motivation refers to an organization’s utilitarian motive to adopt pro-

environmental practices [111, 126]. We selected this as the complementary non-IT resource 

because it has been found to be critical to the integration of environmental management 

practices into daily operations [86, 126]. Therefore, we believe that environmental motivation 

can also facilitate the integration of green IT/IS, as a type of environmental management 

practice, into an organization’s business processes and enable the integration of VRIO attributes 

into green IT/IS.  

IT–business strategic alignment refers to the extent to which an organization’s IT plan 

aligns with its business strategy [76]. We selected this as the complementary IT resource 

because IT–business strategic alignment has been found to be critical in using IT or IS to 

generate competitive advantages [62, 75]. It can facilitate the planning and implementation of 

IT projects and lead to sustained competitive performance [76, 110]. Moreover, IT–business 



11 
 

strategic alignment is crucial for small and medium-sized enterprises (SMEs) that normally lack 

capital and natural resources, as it allows them to substitute other resources by harnessing the 

potential of IS [108, 109]. As SMEs account for over 90% of enterprises in China [149], IT–

business strategic alignment is particularly important in this study’s context. 
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3 Hypothesis Development 

3.1 Relationship Between Green IT/IS and Environmental Performance 

The RBV posits that valuable organizational resources can help organizations generate 

competitive advantages because they can be used to neutralize threats and exploit opportunities 

[11, 65]. Following this rationale, green IT/IS can help organizations improve their 

environmental performance because it can be used to neutralize environmental threats and 

exploit opportunities to protect the environment. 

Organizations can use green IT/IS to neutralize threats by limiting the environmental 

impact of their IT or IT-related activities [83]. For example, organizations can use server 

virtualization and thin clients to reduce the energy consumption of their servers and 

workstations [25]. Moreover, green IT/IS can add value by minimizing the environmental 

impact of other organizational activities [81]. For example, telecommuting, document sharing, 

and collaboration technologies can reduce paperwork and commuting time [46]. 

Moreover, organizations can use green IT/IS to implement pro-environmental policies 

and practices [64]. For example, organizations can install systems that make upstream and 

downstream supply chain management more environmentally friendly, improving the 

effectiveness of their product stewardship policies [140]. However, without green IT/IS, 

organizations cannot exploit opportunities to implement product stewardship. Therefore, we 

posit the following hypothesis: 

H1: Green IT/IS adoption positively affects the perceived relative environmental 

performance of organizations. 

As discussed, green IT/IS is a valuable organizational resource that increases the 

likelihood that an organization will generate competitive advantages through its environmental 

performance. However, these competitive advantages may not last long if the other essential 

elements proposed in the RBV—rarity, inimitability, and being organized to exploit—are 

lacking in the green IT/IS adopted [16]. These essential elements might not be present in every 

organization that adopts green IT/IS. First, green IT/IS is not inherently rare and inimitable. 

Although the adoption rate of green IT/IS across organizations is quite low [36], most such 

initiatives, such as software for supply chain management and telecommunications, energy-

efficient IT hardware, and online collaboration tools, are commercially available and can be 

purchased easily. That is, competitors can easily acquire the same green IT/IS adopted by the 

focal organization. Second, organizations may not be organized in a way that allows them to 

fully exploit the competitive potential of green IT/IS. As green IT/IS includes a range of IS-

enabled pro-environmental practices and tools, not all of which are inter-related [84], it is 

inherently not organized to exploit. 
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In contrast, although green IT/IS alone is not rare, inimitable, or organized to exploit, 

green IT/IS supported by complementary resources is. That is, if specific resources complement 

green IT/IS, their combination is valuable, rare, inimitable, and organized to exploit [11, 67, 

93], which helps the focal organization achieve sustainable environmental performance. 

As a complementary non-IT resource, environmental motivation can be combined with 

green IT/IS to create a rare and inimitable resource. Environmental motivation can help 

cultivate a supportive climate for the implementation of green IT/IS. First, environmental 

motivation can provide the resources needed to support the implementation of green IT/IS. 

Environmental motivation reflects an organization’s financial and other reasons for pursuing 

pro-environmental practices [31]. Therefore, a high level of environmental motivation implies 

that environmental sustainability is at the core of an organization’s business strategy [138]. 

Organizational resources are allocated according to an organization’s strategic emphasis [61]. 

Therefore, when environmental sustainability is included in an organization’s business strategy, 

organizational leaders are likely to allocate substantial resources to practices and activities 

related to environmental protection [129], and such resources can support the implementation 

of green IT/IS. 

Second, environmental motivation stimulates organization members’ support for green 

IT/IS. Beyond a strategic emphasis on environmental sustainability, environmental motivation 

indicates organization leaders’ support of and devotion to environmental preservation [87]. 

Moreover, organization members’ behaviors are guided by the attitudes of their leaders [7, 74]. 

Therefore, environmental motivation should align organization members’ actions with the 

principles of environmental preservation [15]. Hence, organization members are more likely to 

support and engage with the implementation of green IT/IS. Environmental motivation also 

provides a pragmatic and utilitarian perspective on green IT/IS adoption [48, 68], as it refers to 

an organization’s utilitarian motive to adopt pro-environmental practices [111, 126]. Therefore, 

environmental motivation provides the legitimacy required for implementing green IT/IS, 

generating the necessary support and engagement of organization members [28].  

Although competitors can easily copy an organization’s green IT/IS initiatives, green 

IT/IS complemented by a supportive climate is rare, inimitable, valuable, and unlikely to be 

acquired by competitors. In particular, green IT/IS implementation usually requires employees 

and organization members to change their work routines, which creates tremendous resistance 

in most organizations [128]. However, environmental motivation can help overcome such 

resistance by ensuring sustained effort by organization members and resources for green IT/IS 

adoption [106]. Hence, we posit the following hypothesis. 

H2: Environmental motivation positively moderates the effects of green IT/IS adoption 

on the perceived relative environmental performance of organizations. 
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IT–business strategic alignment, as a complementary IT resource, can make green IT/IS 

adoption rare and inimitable, helping the focal organization to stand out from its competitors 

on environmental performance. First, although an organization’s competitors can easily acquire 

green IT/IS initiatives, the combination of green IT/IS with an appropriate IT governance 

mechanism is rare. IT–business strategic alignment enables organizations to design appropriate 

IT governance mechanisms through the combined efforts of IT and business executives, 

ensuring excellent IT–business fit and generating value from IT [75, 113]. Therefore, IT–

business strategic alignment ensures that green IT/IS initiatives are integrated into business 

processes and create value for the business [49].  

Second, expertise and experience effectively using green IT/IS can be rare and 

inimitable because not all organizations can develop that expertise and experience [45]. IT–

business strategic alignment ensures frequent interactions between IT personnel and top 

managers, creating greater awareness among organization members of the green IT/IS adopted, 

which in turn promotes the development of expertise and experience with green IT/IS [75, 76]. 

Third, IT–business strategic alignment enables the coevolution of green IT/IS and 

business strategies and green IT/IS and business processes [34, 63]. Consequently, IT strategies 

related to green IT/IS are more likely to be integrated into an organization’s goals, activities, 

requirements, and business strategies [47]. Such integration is rare and somewhat difficult for 

competitors to imitate. In summary, IT–business strategic alignment can help organizations 

extend, improve, and effectuate the adoption of green IT/IS, making it rare and inimitable [133]. 

Thus, we posit the following hypothesis. 

H3: IT–business strategic alignment positively moderates the effects of green IT/IS 

adoption on the perceived relative environmental performance of organizations. 

The last element in the VRIO framework of the RBV, organized to exploit, refers to 

whether an organization can effectively and efficiently exploit the full potential of green IT/IS 

[16]. Although either environmental motivation or IT–business strategic alignment can make 

green IT/IS rare and inimitable, making an organization organized to exploit the potential of 

green IT/IS adopted requires a combination of environmental motivation and IT–business 

strategic alignment. 

First, green IT/IS is a hybrid of pro-environmental practices and IT initiatives [95]. 

Therefore, an organization needs complementary resources for both pro-environmental 

practices and IT initiatives to fully exploit the potential of green IT/IS. As a pro-environmental 

practice, embedding green IT/IS into an organization may require strictly following sustainable 

environmental strategies (Banerjee, 2001). In contrast, embedding green IT/IS as an IT 

initiative requires high-level IT capabilities [4]. A lack of complementary resources for pro-

environmental practices or IT initiatives would render an organization unable to fully exploit 
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the potential of green IT/IS with respect to the characteristics of pro-environmental practices 

and IT initiatives. Therefore, synergy between IT–business strategic alignment and 

environmental motivation is important. 

Second, as hypothesized, IT–business strategic alignment ensures that the implemented 

green IT/IS fits an organization’s business strategy. However, the effect of such fit may be 

limited to the strategic or top management level [49]. Hence, to embed green IT/IS into an 

organization and harness its full potential, it should be assimilated at the operational level and 

broadly supported by the organization’s members as an organizational resource [139]. 

Environmental motivation can fill this gap by stimulating support for the adopted green IT/IS 

[28] and promoting its assimilation at every level, fully embedding it in the organization. 

Therefore, we propose the following hypothesis. 

H4: Environmental motivation positively moderates the moderating effects of IT–

business strategic alignment on the relationship between green IT/IS adoption and perceived 

relative environmental performance of organizations such that the effect is stronger when both 

environmental motivation and IT–business strategic alignment are high. 

Following the literature, we controlled for the following variables linked to 

organizations’ environmental performance: export orientation, financial status, size, age, 

environmental management practices, ownership, location, and industry. We controlled for 

export orientation because international environmental standards are higher than those in China 

[142]; therefore, the environmental standards of importing countries may influence the 

environmental management practices of exporting organizations and thus affect their 

environmental performance [120]. We controlled for financial status because organizations 

with good financial performance have resources to invest in pro-environmental practices [24, 

142]. We specify size as a control variable because the literature has shown that size determines 

an organization’s environmental performance [e.g., 123, 124, 146]. We also specify age as a 

control variable because studies have found that the older an organization is, the more likely it 

is to possess the necessary infrastructure for efficient environmental management [50, 94]. In 

addition, we controlled for environmental management practices because studies have shown 

that an organization’s environmental management practices affect its environmental 

performance [8, 144]. We also controlled for ownership because the interests of the dominant 

shareholder may affect an organization’s environmental management practices and 

performance [55, 132]. Location was also controlled because government monitoring may vary 

by region [142]. Last, we controlled for industry because industry-specific characteristics may 

have different effects on environmental performance [70]. Figure 1 shows the research model. 
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Figure 1. The research model 
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4 Research Methodology 
4.1 Survey Instrument 

4.1.1 Research Constructs 

Table A2 provides the formal definitions of the constructs. Wherever possible, we 

adopted their measurement scales from the literature. All of the constructs were measured using 

multiple items and a 7-point Likert scale unless otherwise specified (1 = strongly disagree to 7 

= strongly agree). IT–business strategic alignment was measured using a 3-item scale adopted 

from Kearns and Sabherwal [76]. A sample item is “IT managers regularly attend business 

meetings.” Green IT/IS adoption was measured using a 13-item scale adapted from the 

literature with slight modifications [141]. It was operationalized as a multidimensional 

construct, and the details are shown in Table A1 of the Appendix. Perceived relative 

environmental performance was measured using an 8-item scale adopted from Lo, Egri and 

Ralston [88]. A sample item is “Relative to most other enterprises in China, my company uses 

relatively little energy.” Environmental motivation was measured using a 6-item scale adopted 

from Tang, Li, Fryxell and Lo [126]. A sample item is “My company can improve its reputation 

by adopting better environmental protection measures.” All of the research constructs were 

formative except IT–business strategic alignment, which was a reflective construct [27].  

4.1.2 Control Variables 

Environmental management practices were measured using a formative 16-item scale 

adopted from Yee, Lo and Tang [142]. The scale assessed the environmental management 

practices of organizations by asking the respondents whether their organization’s business 

model included 16 pro-environmental practices. A sample item is “Setting environmental 

performance objectives is a part of our annual business plan.”  

The remaining control variables were operationalized as single-item variables. The 

measurement scales for export orientation and financial status were adopted from Yee, Lo and 

Tang [142]. Export orientation was measured using the respondents’ answers about the 

proportion of their organizations’ exports, and financial status was measured using the 

respondents’ answers about their organizations’ current yearly profit. Following Zhu, Kraemer 

and Xu [151], we measured organizational size as the number of employees. Organizational 

age was measured as the number of years since the organization was founded [117]. Last, 

organizational ownership, location, and industry were measured as single factual items [41]. 

Ownership indicates whether the organization is state-owned, non-state-owned, wholly foreign-

owned, a joint venture, or privately owned. Location indicates the location of the focal 

organization’s manufacturing facilities. Last, industry indicates the sector to which the focal 

organization belongs.  
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4.2 Data Collection 

We tested the research hypotheses using survey data from manufacturing companies in 

Beijing and Shanghai, China. The data were collected in China because it is the world’s 

manufacturing hub and one of the most polluting and energy-consuming countries [122]. How 

China tackles its current environmental pollution issues could significantly affect the world’s 

future environmental sustainability [133]. Moreover, manufacturers in China are likely to use 

green IT/IS for environmental preservation [141]. Therefore, we considered China a suitable 

context for this study. We chose Beijing and Shanghai as the focal manufacturing cities because 

among China’s 30 provincial regions, Beijing and Shanghai are two of the five provincial 

regions in which over half of the manufacturers are heavily polluting [147]. Shanghai is also a 

major manufacturing hub in China [85]. 

As the data were cross-sectional and self-reported, we collected data from two sources, 

environmental managers and top management, to avoid common method bias (CMB) [102, 103, 

134]. The data on green IT/IS adoption, export orientation, financial status, and environmental 

management practices were collected from the environmental managers. The data on 

environmental performance, IT–business strategic alignment, and environmental motivation 

were collected from top management. We designed and developed a questionnaire in English 

that was reviewed for content and face validity by a panel of four researchers/academics. As 

the questionnaire was to be administered in Chinese, we first translated it to Chinese and then 

back translated it to English to ensure translational equivalence. A few minor changes were 

made to the questionnaire’s wording following the panel’s suggestions. 

The Beijing Municipal Research Institute of Environmental Protection assisted in 

distributing the questionnaires to key informants in the targeted organizations (i.e., 

environmental and top managers with the following job titles: Environmental Affairs Manager, 

Environmental Department Manager, HR Manager, IT Manager, CEO, Chief Information 

Officer, Chief Operating Officer, Vice President, and General Manager) in 2015 (see Table A3). 

After three rounds of follow-up, 587 matched responses were received, representing a response 

rate of 49.7%, which is comparable to that of previous surveys conducted in enterprises in China 

[41, 90, 143]. Most of the surveyed organizations were non-state-owned (82.6%). State-owned, 

wholly foreign-owned, joint ventures, and private enterprises accounted for 5.6%, 5.5%, 3.9%, 

and 2.4%, respectively. Moreover, most of the surveyed organizations were young, with 38.5% 

of them in operation for 5–10 years. In addition, 14.5%, 27.6%, 10.1%, 2.2%, and 7.2% of the 

organizations had been in operation for less than 5 years, 11–15 years, 16–20 years, 21–25 

years, and more than 25 years, respectively. The distribution of organizational age was 

unsurprising because the average organization in China is relatively young, 2.5 and 7.5 years 

for SMEs and large corporations, respectively [10, 125]. Almost all of the surveyed 
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organizations were manufacturers, and 74.6% and 14.0% were located in industrial and 

commercial–industrial mixed areas, respectively. The remaining organizations were located in 

commercial areas, residential–industrial mixed areas, residential–commercial mixed areas, and 

residential–commercial–industrial mixed areas. In terms of organization size, 42.6% of the 

surveyed organizations had fewer than 100 employees, 45.0% had 100–499 employees, 9.4% 

had 500−999 employees, and 3.1% had 1,000 or more employees. The distribution of 

organizational size was also unsurprising because SMEs with less than 500 employees account 

for over 90% of Chinese enterprises [149]. 

We followed Armstrong and Overton [5] and compared the first and last thirds of the 

respondents’ data to evaluate nonresponse bias. As no significant differences were found, we 

concluded that nonresponse bias was not a serious concern. 

4.3 Common Method Bias  

We performed the following procedures to mitigate CMB [102, 104]: improving the 

scale items, protecting the respondents’ identities and reducing their evaluation apprehension, 

and acquiring the variable measures from different sources. 

We improved the scale items by reducing their ambiguity to avoid double-barreled 

questions, define unfamiliar or ambiguous terms, and avoid complex syntax. The respondents 

were assured of their anonymity in the questionnaire cover letter. We also informed the 

respondents that there were no right or wrong answers to reduce any evaluation apprehension. 

Last, the data were collected from two sources: environmental managers and top management. 

A formative measurement model is unlikely to suffer from CMB [114], and as most of 

the research constructs are formative, we concluded that CMB was not a serious concern. 
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5 Analysis and Results 
Following recent IS studies that adopted partial least squares (PLS) [19, 72, 118], we 

used ADANCO 2.3.1 for the PLS path modeling in our data analysis. PLS path modeling has 

several advantages as a structural equation modeling (SEM) approach over the alternative 

approach of covariance-based SEM (CB-SEM). First, PLS-SEM can handle both formative and 

reflective measurement models, whereas CB-SEM can only handle reflective measurement 

models [72, 114]. As our research model included multiple formative constructs, PLS-SEM 

was the appropriate choice. Second, relative to CB-SEM, PLS-SEM yields better estimates of 

relatively complex models, such as those with multidimensional constructs [69, 72]. As our 

primary research construct, green IT/IS adoption, was multidimensional, PLS-SEM could 

better estimate our research model than its counterpart. Third, PLS-SEM is preferred when 

newly developed measurement scales are used [114]. As the measurement scale of green IT/IS 

adoption is quite new, PLS-SEM was thus preferable. Fourth, unlike CB-SEM, PLS-SEM does 

not restrict the use of single-item measures [112]. As our research model contains several 

control variables measured by single factual items, PLS-SEM was more appropriate for this 

study than CB-SEM.  

5.1 Measurement Model Validity 

Environmental motivation and environmental performance are formative first-order 

constructs, whereas green IT/IS adoption is a composite second-order construct. We assessed 

multicollinearity, weights, loadings, and the corresponding significance to evaluate the 

composite constructs at the first- and second-order levels [18, 19]. 

Multicollinearity among our indicators/dimensions was evaluated by estimating their 

variance inflation factors, which ranged from 1.000 to 2.114. As they were all below 3.3, which 

is the cutoff for assessing multicollinearity [52], multicollinearity was not a serious concern. 

We used regression weights (mode B) to estimate all of the model’s constructs [20]. 

A bootstrap analysis with 2,000 subsamples was conducted to test the loadings and 

weights of the constructs (see Table A4 of the Appendix). Although some indicators had 

nonsignificant weights and loadings, we retained these composite indicators to maintain our 

conceptualization and understanding of the concept (i.e., to preserve content validity) [19]. 

Green IT/IS adoption is a multidimensional construct estimated using a two-step 

approach [39]. In the first step, all of the first-order constructs were freely correlated to obtain 

the latent variable scores of the dimensions. In the second step, we used the latent variable 

scores to measure the multidimensional construct (i.e., green IT/IS adoption) [18]. 

Last, the external validity of all of the constructs was tested via confirmatory composite 

analysis of the saturated model [18, 19]. Confirmatory composite analysis tests whether a 

composite model is adequate by estimating the differences between the empirical correlation 
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matrix and the model-implied correlation matrix of the saturated model. The smaller the 

difference, the better the fit [19]. Table 2 shows the results for the first- and second-order 

models. Both models were supported on the basis of an alpha of 0.05 because all of the 

discrepancies were below the 95% quantile of the bootstrap discrepancies. Therefore, the results 

empirically supported the composite structures at the first- and second-order levels. In summary, 

the proposed model had satisfactory measurement properties, which enabled us to proceed with 

the structural model assessment. 

Table 2. Results of the confirmatory composite analysis (saturated model) 

Discrepancy First-order Constructs Second-order Constructs 
Value HI95 HI99 Conclusion Value HI95 HI99 Conclusion 

SRMR 0.041 0.040 0.043 Supported 0.018 0.025 0.027 Supported 
dULS 3.738 3.720 4.151 Supported 0.037 0.073 0.090 Supported 
dG 0.760 109.530 125.300 Supported 0.007 0.015 0.018 Supported 

Note. SRMR = standardized root-mean-squared residual; dULS = discrepancy; dG = geodesic discrepancy 

 

All of the constructs were formative except IT–business strategic alignment. 

Cronbach’s α and the average variance extracted (AVE) of IT–business strategic alignment 

were 0.750 and 0.799, which were above the commonly used cutoffs of 0.7 and 0.5 [60], 

respectively. However, no other Cronbach’s α or AVE could be generated because the other 

research constructs were formative. The validity of the research constructs was assessed by 

examining multicollinearity among the constructs [52] and the significance of the item weights 

[38, 53]. Table 3 presents the correlation matrix. 
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Table 3. Correlation matrix 
 1 1.1 1.2 1.3 1.4 2 3 4 5 6 7 8 9 10 11 12 

1. Green IT adoption 1                

1.1. Hardware reduction 0.038 1               

1.2. Green practices enabled by IT 0.637 -0.027 1              

1.3. Pro-environmental IT policy  -0.540 0.115 -0.059 1             

1.4. Pollution control software 0.608 -0.040 0.027 -0.046 1            

2. Environmental motivation 0.013 -0.073 0.017 -0.008 0.015 1           

3. IT–business strategic alignment -0.022 -0.033 -0.055 0.007 0.031 -0.011 1          

4. Perceived relative environmental 
performance 0.253 0.010 0.161 -0.137 0.154 -0.115 0.024 1         

5. Environmental management 
practices 0.006 0.035 -0.036 -0.012 0.030 -0.044 0.015 0.175 1        

6. Export orientation -0.024 -0.054 -0.09 0.079 0.048 0.064 0.032 -0.016 -0.017 1       

7. Financial status -0.026 0.004 0.001 0.030 -0.023 0.002 0.072 0.074 -0.060 0.083 1      

8. Size 0.023 -0.020 0.034 0.008 0.015 0.015 0.042 0.086 0.023 0.217 0.187 1     

9. Ownership 0.087 0.006 0.074 -0.035 0.043 -0.085 -0.046 0.159 0.015 0.105 0.053 0.022 1    

10. Location 0.007 -0.063 -0.030 -0.017 0.044 0.046 0.023 -0.117 0.019 0.049 0.060 0.015 -0.045 1   

11. Industry -0.043 0.008 -0.061 0.002 -0.012 0.032 -0.006 -0.146 0.034 0.015 -0.050 -0.048 -0.067 0.033 1  

12. Age 0.037 -0.028 0.042 -0.010 0.020 -0.058 -0.060 0.101 -0.002 0.059 0.020 0.149 0.258 0.91 -0.024 1 
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Figure 2. The structural model with path coefficients 
 

Figure 2 shows the structural model and associated path coefficients. Table 2 shows 

the goodness of fit of the saturated model indices. All of the discrepancies were below the 95% 

or 99% quantiles of the bootstrap discrepancies and supported the fit of the research model [21]. 

 

5.2 Structural Model Assessment 

The beta coefficients and significance of the proposed relationships were evaluated by 

running a bootstrap analysis with 2,000 subsamples to test the hypothesized relationships. The 

research model explained 18.16% of the variance in environmental performance. The overall 

R2 was low, which is not unusual in business and social science research. There are three reasons 

why a low R2 is acceptable in this study [54, 66, 101]. First, models with low R2 can still yield 

excellent goodness of fit (Chin, 1998b). Second, the aim of this study was to explain and 

understand whether and how green IT/IS adoption, environmental motivation, and IT–business 

strategic alignment affect an organization’s environmental performance, not to achieve 

predictive efficiency. The low R2 is partially driven by the survey’s broad industrial coverage 

and the omission of other variables that affect environmental performance. Third, this is a novel 

study that combines the constructs of green IT/IS adoption and environmental motivation. We 

believe that such a low R2 is not uncommon for novel research models such as ours. 

Table 4 summarizes the results of the hypothesis tests. First, we assessed the goodness 
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of fit of the structural model using the confirmatory composite analysis previously described. 

The indices evaluated were standardized root-mean-squared residual, unweighted least squares, 

discrepancy, and geodesic discrepancy. The standardized root-mean-squared residual was 

0.018, which was below 0.080, and the discrepancy and geodesic discrepancy were 0.037 and 

0.007, respectively. These values were below the 95% quantiles of the bootstrap discrepancies, 

which were 0.025, 0.073, and 0.015, respectively. Thus, these results indicated good structural 

model fit [18]. 

 
Table 4. Structural model assessment 

Hypothesis Result 
H1: Green IT/IS adoption positively affects the perceived relative environmental performance of 
organizations. 

Supported 

H2: Environmental motivation positively moderates the effects of green IT/IS adoption on the 
perceived relative environmental performance of organizations. 

Rejected 

H3: IT–business strategic alignment positively moderates the effects of green IT/IS adoption on 
the perceived relative environmental performance of organizations. 

Supported 

H4: Environmental motivation positively moderates the moderating effects of IT–business 
strategic alignment on the relationship between green IT/IS adoption and perceived relative 
environmental performance of organizations such that the effect is stronger when both 
environmental motivation and IT–business strategic alignment are high. 

Supported 

 
We included all of the research constructs and control variables in Model 1 to test H1, 

which hypothesizes that green IT/IS adoption affects perceived relative environmental 

performance. Green IT/IS adoption demonstrated a statistically significant and positive 

relationship with perceived relative environmental performance (β = 0.243; pone-tailed < 0.01). 

Thus, H1 was supported. 

Interaction terms were added to Model 1 to form Model 2, which was used to test the 

three hypotheses about moderating effects [18]. Environmental motivation did not exhibit a 

statistically significant moderating effect on the relationship between green IT/IS adoption and 

perceived relative environmental performance (β = -0.001; pone-tailed > 0.05). Thus, H2 was 

rejected. IT–business strategic alignment demonstrated a statistically significant moderating 

effect on the relationship between green IT/IS adoption and perceived relative environmental 

performance (β = 0.120; pone-tailed < 0.01). Hence, H3 was supported. The three-way interaction 

between IT–business strategic alignment, environmental motivation, and green IT/IS adoption 

demonstrated a statistically significant and positive effect on perceived relative environmental 

performance (β = 0.061; pone-tailed < 0.05). Hence, H4 was supported. 

6 Discussion and Practical and Theoretical Implications  
Using the RBV as a theoretical lens, we demonstrate that complementary 

organizational factors and the implementation of green IT/IS have a synergistic effect on the 

environmental performance of organizations. Our empirical study yields several important 

findings. By identifying the contingencies in the relationship between green IT/IS adoption and 

environmental performance and how these contingencies influence the relationship between 
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green IT/IS adoption and environmental performance, we answer our research questions: (1) 

What are the contingencies in the relationship between green IT/IS adoption and environmental 

performance? and (2) How do these contingencies intervene in the relationship between green 

IT/IS adoption and environmental performance? This study fills a gap in the green IT/IS 

literature. Most of the studies on the relationship between green IT/IS and environmental 

performance have investigated the effects of green IT/IS as though it operates in a vacuum [92, 

116]. These studies have disregarded how organizational contingencies interact with green 

IT/IS and contribute to organizations’ environmental performance. For example, among the 

studies on the relationship between green IT/IS and environmental performance, only Yang, 

Sun, Zhang, and Wang [12] investigated how organizational contingencies, i.e., fit with green 

SCM, influence the effects of green IT/IS on environmental performance. 

In addition to filling a gap in the literature, this study yields a surprising and interesting 

finding that is worthy of further investigation. Our results show that environmental motivation 

does not moderate the positive effect of green IT/IS on environmental performance. However, 

this does not imply that environmental motivation does not play a role in improving an 

organization’s environmental performance because we also found that environmental 

motivation positively moderates the effects of IT–business strategic alignment in the 

relationship between green IT/IS and environmental performance. This may indicate that 

complementary IT resources support the integration of green IT/IS into business strategies and 

processes during the implementation of green IT/IS. In addition, complementary non-IT 

business resources may also help with the assimilation of green IT/IS business strategies and 

processes. Future studies could examine the roles of other complementary IT and non-IT 

business resources. 

This study’s findings have several important theoretical implications. First, the study 

provides a framework for investigating the effects of green IT/IS on perceived relative 

environmental performance under the effects of complementary resources. Compared with 

studies that implicitly assume that green IT/IS creates value in a vacuum [e.g., 64, 92, 141], this 

study proves the existence of boundary conditions that influence the effectiveness of green 

IT/IS. Notably, green IT/IS interacts with other complementary organizational resources to 

influence the perceived relative environmental performance of organizations. This allows for a 

deeper understanding of how green IT/IS interacts with other organizational resources to 

achieve competitive environmental performance. 

Second, we identify the synergistic roles of complementary IT and non-IT resources 

related to environmental protection that support green IT/IS and its effect on the perceived 

relative environmental performance of organizations. Although the literature suggests that an 

organization’s contextual factors interact and affect the outcomes of its pro-environmental 
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initiatives [127, 148], the moderating effects of such interactions on the effect of green IT/IS 

adoption on environmental performance have not been empirically studied. Our findings 

suggest that a research model for investigating green IT/IS should consider resources related to 

both environmental protection and IT because green IT/IS has characteristics of both. Therefore, 

our findings contribute to the green IT/IS literature by establishing the importance of 

complementary IT and pro-environmental resources in studies that adopt the RBV. 

Third, this study contributes to the RBV by responding to the call of Barney, Ketchen 

and Wright [13] to expand the concept of strategic resources. This study does so by suggesting 

that the combination of green IT/IS, IT–business strategic alignment, and environmental 

motivation creates a valuable, rare, and inimitable resource that is organized to exploit instead 

of considering green IT/IS a strategic resource for achieving sustained competitive advantages. 

Although the RBV is often used in green IT/IS studies [92, 97, 133], such studies have not 

empirically investigated the conditions that allow green IT/IS to become valuable, rare, and 

inimitable. This study adds to the RBV knowledge base by identifying complementary 

resources specific to green IT/IS, which has received little research attention. 

Our findings also have three important practical implications. First, this study shows 

that after adopting green IT/IS, managers should focus on establishing its value, rarity, and 

inimitability and organizing it to exploit because green IT/IS can easily be imitated or acquired 

by competitors. Consequently, the competitive environmental performance achieved solely by 

green IT/IS may not be sustainable. For example, managers could help their organization 

develop routines and policies unique to its business context that use green IT/IS to incorporate 

the VRIO attributes. 

Second, our study highlights that organizational factors influence the potential effects 

of green IT/IS. Therefore, managers should seek the support of internal stakeholders, such as 

general employees and IT personnel, for the implementation of green IT/IS to ensure its success. 

Internal stakeholders play a crucial role in the change processes involved in organizational 

innovation [35], including green IT/IS adoption.  

Third, managers should consider the synergies between complementary IT and non-IT 

business resources (i.e., IT–business strategic alignment and environmental motivation) to 

improve their organization’s environmental performance because the effect of green IT/IS on 

environmental performance depends heavily on IT–business strategic alignment and 

environmental motivation. Thus, green IT/IS can be fully embedded into organizations, and its 

full potential to enhance environmental performance can be realized. 
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7 Conclusions, Limitations, and Areas for Further Research 
This study’s primary limitation is that its findings may not be generalizable to other 

cultural settings or developing economies. However, the research model is for general contexts, 

and cross-country studies in the green IT/IS literature have found similar results from samples 

collected in different countries [140, 141], so the generalizability of this study may not be a 

serious concern. Future studies could investigate whether the findings can be applied to other 

cultural contexts and geographical locations.  

Second, CMB may be a problem because the data were self-reported. However, the 

responses were collected from different sources, and most of the research constructs were 

formative. Thus, CMB should not be a serious concern. However, future studies could use 

objective data.  

Third, our data are cross-sectional and may be too specific to a certain type of location 

as most of the organizations studied were located in industrial–commercial areas. Longitudinal 

investigations of organizations in different locations should be conducted in the future. 

This study also highlights several opportunities for future studies. First, future research 

could investigate interactions between the external environment and complementary 

organizational resources and the interactions between different types of complementary 

organizational resources. Additionally, future studies could further explore the 

complementarity of organizational resources that influence the impacts of green IT/IS. 

Second, the effects of pro-environmental innovations on the economic performance of 

organizations should be investigated. Improving environmental performance is the primary goal 

of pro-environmental innovations [1]. However, such innovations cannot compromise the goal 

of improving economic performance. Therefore, how pro-environmental innovations, such as 

green IT, contribute to environmental and economic performance should be established before 

they are implemented. 

Third, we found that environmental motivation (a complementary non-IT business 

resource) does not positively moderate the positive effect of green IT/IS on perceived relative 

environmental performance but does positively moderate the effect of IT–business strategic 

alignment on the positive relationship between green IT/IS and perceived relative 

environmental performance. This suggests that complementary IT and non-IT business 

resources may play different roles in supporting green IT/IS. Future studies could empirically 

investigate how complementary IT and non-IT business resources support the effects of green 

IT/IS. 

Although green IT/IS, an important pro-environmental innovation for environmental 

sustainability, has been extensively studied, there remains a critical research gap. The 

interaction between green IT/IS and other organizational factors had remained unexplored. 
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Therefore, we use the RBV as a theoretical lens to develop a research model that investigates 

the effects of the interactions between green IT/IS adoption, IT–business strategic alignment, 

and environmental motivation on the perceived relative environmental performance of 

organizations. This study paves the way for future studies by investigating the interaction 

between green IT/IS and other organizational factors. Thus, this study promotes further research 

on the interaction between green IT/IS and other organizational complementary resources and 

its role in the effect of green IT/IS on environmental performance. 
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