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Drawing upon the resource-based view and the ability-motivation-opportunity theory, we examined how green
human resource management interplays on to the linkages amongst green transformational leadership, green
innovation and environmental performance. Using a survey questionnaire, we collected triadic data from 309
manufacturing sector small and medium-sized enterprises (SMEs). We used covariance-based structural equation
modeling (SEM) to examine hypotheses in this study. Results of the study suggest that green HRM practices
mediates the inﬂuence of green transformational leadership on green innovation. We also found that green HRM
indirectly through green innovation inﬂuences ﬁrm's environmental performance. Overall, the ﬁndings of our
study support all hypotheses of direct and indirect eﬀects and have several theoretical and practical implications.
Finally, our study signiﬁcantly advances theory and suggests that HRM-performance relationship neither depends upon the additive eﬀect of green transformational leadership and green innovation as antecedent and
mediator, respectively, nor on their interactive eﬀect but a mix of both combinational forms (ie., additive and
interactive) to aﬀect ﬁrm environmental performance. Overall, our study contributes and advances the previous
studies wherein in leadership plays critical role to inﬂuence the HRM practices and that in turn to predict green
innovation in the organization.

1. Introduction
Extant literature on organizational sustainability and sustainable
uses of resources focused on large than small and medium size ﬁrms
(Fassin et al., 2011), whereas small and medium-sized enterprises
(SMEs) that together produce large portion of the environmental impacts from commercial activities remain under researched in the academic literature (Boiral et al., 2019; Tang and Tang, 2012). However,
increased pressure from stakeholders to implement environmental
management initiatives (Yu et al., 2017; Yu and Ramanathan, 2015;
Chen and Chang, 2013) has become rule of business for ﬁrms across
industry and geography to engage in green process and product development. It calls upon ﬁrm to rely on intangible resources to address
the intricacy of environmental sustainability issues and respond in a
manner to handle varied stakeholder pressures (Singh and ElKassar, 2019; Dubey et al., 2015). Previous studies suggest that employees across function and levels in organization exert signiﬁcant
⁎

inﬂuence on environmental performance (Del Giudice and Della
Peruta, 2016; Dubey et al., 2015; Lewis et al., 2014) but the key role of
the top management becomes critical as s/he has large latitude to make
inﬂuence on the ﬁrm environmental performance (Singh and ElKassar, 2019; Hambrick and Quigley, 2014).
Environmental management systems in organization depends upon
developing and sustaining their internal competences and capabilities
(Biscotti et al., 2018; Russo 2009; Yin and Schmeidler 2009) and
wherein SMEs have been found as major defaulters due to shortfalls of
employees’ abilities and motivation combined with required organizational capabilities to address complex challenges of environmental
sustainability (Boiral et al., 2014). We posit that leadership and HRM
(Leroy et al., 2018) are involved in developing ﬁrm's internal competences and capabilities that are essential for people management in
SMEs but from diﬀerent perspectives (Leroy et al., 2018). At the same
time, the past studies suggest that organizational culture (Brettel et al.,
2015), employee's voice (Elsetouhi et al., 2018) alongwith employees’
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RBV to the HRM-performance link, we consider leadership and employees as a critical resource similar to any other ﬁrm's resources,
where the foremost aim of the green human resource management
(GHRM) practices is to develop, motivate, and provide opportunities to
exhibit superior job behaviors for ﬁrm's sustained competitive advantage and superior performance (Boxall and Steeneveld, 1999). We
argue that human resource satisﬁes the above criteria of the RBV for
generating and supporting higher performance and competitive advantage, as human capital is normally embedded in ﬁrm's multifaceted
social systems and that make human capital to take on organization
speciﬁc features useful enough for a particular ﬁrm than for the rivals in
the markets (Takeuchi et al., 2007).
Alongwith the RBV, we used the ability-motivation-opportunity
(AMO) theory to examine the HRM-performance link which suggests
that employees’ abilities, motivations, and opportunities contribute to
organizational performance; this is an integrating perspective illustrating why and how leaders and strategic HRM practices promote ﬁrm
performance (Appelbaum et al., 2000). Ability-Motivation-Opportunity
(AMO) theory (Appelbaum et al., 2000) is frequently used in HRM
performance research (Bos-Nehles et al., 2013). As per the AMO theory,
HRM practices inﬂuence employee's ability (e.g., through recruitment &
selection, training & development), motivation (e.g., rewards, incentive, and compensation), and opportunity (e.g., teamwork, empowerment) to contribute to ﬁrm performance (Gerhart, 2005). In this
study, we applied AMO theory diﬀerently than focusing on employee's
job attitudes and behaviors emanating from application of HRM practices (e.g., Appelbaum et al., 2000; Guest, 2011), we expect that production manager's ability, motivation and opportunity will predict
HRM-Innovation-Performance link. Drawing upon the AMO theory, we
argue that GHRM practices in organization aims at attracting, motivating, rewarding and sustaining employee job behaviors towards environmental management goals and objectives through green process
and product innovation for superior green ﬁrm performance
(Boselie et al., 2005). Furthermore, using the AMO theory
(Appelbaum et al., 2000), GHRM helps ﬁrms with an overarching architecture through its green recruitment & selection, training & development, performance-based rewards, employee empowerment practices, etc. to attract, train, motivate, and retain green human talent for
enhancing green ﬁrm performance through continuous innovations in
process, products, and services (Gerhart, 2005).
The section below deals with hypotheses formulation and we have
used both the RBV (Barney, 1991) and the AMO (Appelbaum et al.,
2000) theoretical lenses to build arguments and propose several hypotheses to be empirically examined in this study.

psychological traits (Palmer et al., 2019) explains SMEs performance.
However, we propose that leadership which emphasizes understanding,
predicting and controlling of personal and interpersonal dynamics of
how employees aﬀect each other towards shared goals
(Northouse, 2015) and HRM practices that takes care of systems and
processes to inﬂuence employees in an orderly manner on a bigger scale
(Lievens, 2015) could be best predictors to enhance green innovation
and green performance in SMEs, especially in society like the UAE
which is relatively high on power-distance (AlMazrouei et al., 2016;
Abdulla et al., 2011).
We speculate that top management of the SMEs should practice
green transformational leadership (Chen and Chang, 2013) and green
human resource management practices (Jia et al., 2018; Renwick et al.,
2013) to create and support internal competencies necessary for green
innovation (Zhou et al., 2018; Chen and Chang, 2013) to attain environmental performance (Chen and Chang, 2013; Chen et al., 2006).
Our study attempts to ﬁnd answers to two relevant research questions
namely, (a). How green HRM aﬀects green innovation performance of
SMEs?, and (b). Does green transformational leadership relevant for
implementation and use of green HRM practices for SMEs’ green innovation and performance? We draw upon resource-based view (RBV:
Barney, 1991)) and the ability-motivation-opportunity (AMO) theory
(Appelbaum et al., 2000) to explain how green transformational leadership as strategic resources and green human resource management
practices help attract, develop, retain, and sustain green employees
help SMEs to engage in green innovation for superior environmental
performance (Kaur et al., 2019; Leal-Millán et al., 2016).
Our study contributes to advance green HRM-performance outcomes link of SMEs in the context of increased pressure from the stakeholders to take care of both built and physical environment. Firstly,
our study contributes to advance both the RBV and the AMO theoretical
lenses in the context of SMEs on how green transformational leadership
and green HRM practices create internal competencies to work on green
process and product innovation for sustained environmental performance. We believe that the RBV provides a guiding paradigm for better
leverage the AMO theory to understand, predict and control human
resources in the organization. Secondly, this study suggest that green
transformational leadership directly as well as indirectly through green
HRM practices aﬀects green process and product innovation. Thirdly,
our study oﬀers an empirical explanation on why and how green HRM
practices are necessary for both green innovation and environmental
performance of the SMEs. Finally, our study contributes to advance key
aim of Technological Forecasting and Social Change journal to bring
together social, environmental and technological factors to explain and
predict ﬁrm green performance.
The remainder of the paper is arranged wherein next section presents theory and hypotheses. Section 3 and Section 4 deal with methods
and results followed by discussion, implications and limitations of the
study in Section 5.

2.1. Green transformational leadership
Transformational leadership promotes higher ﬁrm performance, but
what mediates in between these two constructs remains unresolved and
are of special interest to the researchers (Para-González et al., 2018;
García-Morales et al., 2012). Such an interest on the linkage between
transformational leadership and ﬁrm performance become pertinent
especially when ﬁrms should be innovative in its processes and products to gain competitive advantage and superior ﬁrm performance
(e.g., Della Peruta et al., 2018; Donate and de Pablo, 2015). In this
study, we deﬁne green transformational leadership (GTFL) as a leadership behavior wherein key goal of leadership is to provide clear
vision, inspiration, motivation to the employees and also support their
developmental needs towards achievement of environmental goals of
the organization (Mittal and Dhar, 2016; Chen and Chang, 2013). GTFL
motivate employees to acquire new knowledge (Le and Lei, 2018;
Han et al., 2016) and get them involve and engaged in green process &
product innovation related activities that permits ﬁrm to introduce
green products and / or services into the market (Andriopoulos, and
Lewis, 2010) and to improve their environmental performance
(Dranev et al., 2018; Martinez-Conesa et al., 2017). Therefore, past

2. Theory and hypotheses
We draw upon the resource-based view (RBV) of the ﬁrm and the
ability-motivation-opportunity (AMO) theory to examine and explain the
HRM-performance link in the context of the manufacturing sector SMEs
in the UAE. The link between human capital and ﬁrm performance is
not new and have their roots in the extant literature in HRM and
strategy (Takeuchi et al., 2007; Barney, 1991). Resource-based view
(RBV) of the ﬁrm suggest that competitive advantage and performance
depends upon how ﬁrms leverage their strategic resources that are
valuable, rare and diﬃcult to imitate by the rivals in the markets (e.g.,
Barney, 1991). Furthermore, if the critical resources are rare and pricy
for rivals to replicate or to substitute it with alternative resources that
can accomplish the similar tasks, the organization achieves lasting superior performance and continuous competitive advantage from those
strategic resources (e.g., Amit & Schoemaker, 1993). While applying
2
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Therefore, we predict that:
H1. GTFL positively inﬂuences employee's green ability.

studies suggest for further researches on what mediates between
transformational leadership and innovations (Le and Lei, 2019; ParaGonzález et al., 2018; Xiao et al., 2017; Gumusluoglu, and Ilsev, 2009)
and HRM practices and ﬁrm performance (Para-González et al., 2018;
Heﬀernan et al., 2016).
Drawing upon the RBV, leadership is viewed as a critical resource in
environmental management in the organization (Zhou et al., 2018;
Guest and Teplitzky, 2010). Amongst diﬀerent types of leadership,
transformational leadership entails creating innovative climate, inspiring, motivating and encouraging coworkers to have trust in and/or
identify with the vision of leader that aﬀects ﬁrm innovation and performance (Ng, 2017; Boehm et al., 2015; Mittal and Dhar, 2015). Previous studies suggest that GTFL is relevant and important to ﬁrm performance (Ng, 2017) as her/his followers are more productive at
individual, team, and ﬁrm level (Barrick et al., 2015) as they excel in
innovativeness, extra-role, and in-role task behaviors (Chen et al., 2013;
Choi, 2009). In the context of stakeholder pressure on ﬁrm to pursue
environmental management (Song and Yu, 2018; Mittal and
Dhar, 2016), several past studies suggest for ﬁrms to practice green
transformational leadership (GTFL) as it encourages and motivates
coworkers to exhibit green job behaviors to attain green performance
(Chen and Chang, 2013; Chen et al., 2006). Furthermore, the GTFL
supports and encourages employees’ green passion (Jia et al., 2018),
green creativity (Jia et al., 2018; Chen and Chang, 2013), green innovation (Zhou et al., 2018; Chen and Chang, 2013) and green ﬁrm
performance (Chen and Chang, 2013; Chen et al., 2006).

H2. GTFL positively inﬂuences employee's green motivation.
H3. GTFL positively inﬂuences employee's green opportunity.

2.2. Green human resource management
Extant literature suggests that human resource management (HRM)
system has progressed from old-fashioned form of work such as low
level of employee involvement, to a more participative and supportive
processes wherein employee gets opportunities to develop skills,
knowledge and attitude (Singh et al., 2019; Lengnick-Hall et al., 2009).
In an era of increased awareness on environmental management and
sustainable development of the resources (Phillips, 2018;
Cavicchi, 2017; Roos and O'Connor, 2015), the green human resource
management (GHRM) refers to HRM practices aimed at environmental
and ecological inﬂuence of the ﬁrms and it is linked with ﬁrm environmental strategy and green behaviors of employees (Renwick et al.,
2013). We argue that GHRM is integral to sustainable HRM literature
and focuses on ﬁrm environmental management practices wherein
green HRM acts as a platform to connect HRM practices to environmental management activities of the ﬁrm (Dumont et al., 2017;
Masri and Jaaron, 2017). Therefore, GHRM mirrors organization's
strategic orientation toward environmental protection and asks top
management to pay attention to organizational processes and practices
that emboldens people to take part in green job behaviors to reduce
environmental pollutions at the workplace (Oh et al., 2016;
Mishra et al., 2014; Berrone and Gomez-Mejia, 2009). In other words,
GHRM encompasses incorporation of organization's ecological management goals to the HR processes namely, recruitment & selection,
training & development, performance management & evaluation, rewards & recognition (Muller-Carmem et al., 2010; Renwick et al.,
2008).

2.1.1. Green transformational leadership and green human resource
management
Transformational leaders have a clear vision about what the ﬁrm's
current and future course of actions amidst dynamic markets (Bass and
Avolio, 1995). Leaders should create an innovative vision, have strong
belief in that vision, articulate and communicate it clearly to the employees so that the later to believe in leaders’ visions and be excited
about it (Zhu et al. (2005). Zhu et al. (2005) suggest that transformational leadership drives higher level of motivation, trust, cohesion,
commitment, and performance. Studies have shown that the intellectually inspired dimension of transformational leadership positively inﬂuences performance management, talent management, and
employee eﬃciency (Jia et al., 2018; Carton et al., 2014). On the other
hand, ﬁrm's green human resource management (GHRM) which refers
to green side of human resource management (HRM) practices whose
goal is help enterprise to acquire, develop, motivate, and sustain green
employee job behaviors at workplace (Dumont et al., 2017; HaddockMillar et al., 2016; Renwick et al., 2013). GTFL personiﬁes beliefs and
values of the top management, and has a decisive inﬂuence on ﬁrm's
GHRM (Jia et al., 2018; Renwick et al., 2013). Therefore, we speculate
that to attain ﬁrm green innovation and green performance, GTFL in
organization play key role on the formulation of supportive green
human resource management (GHRM) policies and practices (Jia et al.,
2018) to help ﬁrm delivers on its strategies and visions (Carton et al.,
2014) to achieve green performance. In other words, GTFL's emphasis
on considering individual needs of their employees may persuade them
to create and install GHRM practices to keep their followers motivated
and empowered. As a result, we expect that GTFL have a larger role to
play on supporting positive GHRM practices such as recruitment & selection, training & development, performance appraisal and management, and compensation & incentive systems as a means whereby GTFL
inspires, stimulate and motivate followers to achieve organizational
goals (Zhu et al., 2005). Using the AMO theory (Appelbaum et al.,
2000), we posit that GTFL leverages GHRM in a manner to enhance
followers’ abilities and motivations and provides opportunities engage
in environmental management related activities (Haddock-Millar et al.,
2016; Berrone and Gomez-Mejia, 2009; Eiadat et al., 2008) for green
innovations and environmental performance (Dumont et al., 2017;
Haddock-Millar et al., 2016;Chen and Chang, 2013; Chen et al., 2006).

2.2.1. Green HRM and green innovation
Green innovation refers to developing environmentally friendly
products and processes (Albort-Morant et al., Cepeda-Carrión,2016)
through adoption of organizational practices namely, greener raw
materials, use of fewer materials during the design of products using
eco-design principles and aim at reducing emissions, reduce the consumption of water, electricity, and other raw materials
(Gunasekaran and Spalanzani 2012). Several past studies suggest that
organizations with green innovativeness are highly successful (AlbortMorant et al., 2017) and have better overall performance than their
rivals have, as they leverage their green resources and capabilities to
respond quickly and appropriately to customers’ needs (AlbortMorant et al., 2018; Del Giudice et al., 2018c; Allameh, 2018) and add
intangible values & assets into the organization. Several past studies
suggest that HRM positively and signiﬁcantly inﬂuences technological
and product innovation (Wei et al., 2011; Jiménez-Jiménez and SanzValle, 2008; Verburg et al., 2007). HRM practices with focus on promoting a culture of commitment than compliance have positively inﬂuence on ﬁrm's innovative orientation (Verburg et al., 2007). Furthermore, Wei et al. (2011) suggest that strategic HRM positively
inﬂuences product innovation in organizations, which have developmental culture and ﬂat organizational structure.
At the same time, Seeck & Diehl (2017) in a review of the past
studies on the HRM-Innovation note that as compared with product and
technological innovation, the HRM does not have strong inﬂuence on
administrative and process innovation (Seeck and Diehl, 2017).
Therefore, previous studies suggest mixed ﬁndings on to the linkage
between HRM and innovation in organization. Drawing upon the RBV
(Barney, 2001) and the AMO (Appelbaum et al., 2000), we predict that
organization which values and leverages potential of its human talent
3
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inﬂuence HRM practices which inﬂuences innovation and superior
performance.
Previous studies suggest that transformational leadership plays important role in innovation in the organization (Zuraik, and Kelly, 2019;
García-Morales et al., 2012; Gumusluoglu and İlsev, 2009; Elkins and
Keller, 2003). García-Morales et al. (2012) is a study found support for
the inﬂuence of transformational leadership on innovation through
development of key competencies and capabilities through collective
decisions-making process to achieve collective goals. Transformational
leadership commit themselves openly to continuous learning and use
collective vision to breed bigger awareness and recognition of organizational purpose and mission amongst its people (García-Morales et al.,
2012). Transformational leaders drives innovation within organization
and positively inﬂuence market successes of innovations in products
and services (Gumusluoglu and İlsev, 2009) through inspirational motivation and intellectual stimulation (Elkins and Keller, 2003). Furthermore, for transformational leadership to fuel innovation though
providing freedom to employees to choose what they want to work on
and how to go about achieving their goals (Jung et al., 2008).
Top-management encouragement, especially supervisory support,
promotes employee environmental actions – designing eco-friendly
product through reduced resources and reducing pollution
(Mazzelli et al., 2019). GTFL fully exempliﬁes beliefs, attitudes, values
and behaviors of top management, and has a vital impact on ﬁrm's
GHRM practices (e.g., Renwick et al., 2013). Therefore, we predict that
GTFL plays critical role towards formulation of GHRM policies and
practices (Marshall et al., 2005), as GTFL leverages GHRM practices for
talent management, performance management, and employee eﬃciency (e.g., Bass and Riggio, 2006) and to deliver on ﬁrm's strategies
and visions (Carton et al., 2014). Furthermore, Jia et al. (2018) suggests
that GHRM mediates the inﬂuence of transformational leadership on
organizational green outcomes. As a result, we posit that GTFL inﬂuences adoption of GHRM practices to communicate proenvironmental
image to enhance reputation of the ﬁrm in the eyes of all its key stakeholders. Therefore, we propose that:
H8. GTFL indirectly but positively inﬂuences green innovation through
employee's green ability.

will go about to institutionalize GHRM practices for the purpose of
attracting, motivating and providing opportunities to green human resources to leverage their potentialities for green process and product
innovation. Hence, we propose that:
H4. Employee's green ability positively inﬂuences green innovation.
H5. Employee's
innovation.

green

motivation

positively

inﬂuences

green

H6. Employee's green positively inﬂuences green innovation.
2.3. Green innovation and environmental performance
Environmental performance relates to organizational initiatives to
meet and exceed societal expectations vis-à-vis the natural environment
(Chan, 2005) in a manner to go beyond mere compliances with rules
and regulations (Chen et al., 2015). It encompasses environmental effects of organizational processes, products, and resource consumption
in a manner that best ﬁt with legal environmental requirements
(Dubey et al., 2015). Previous studies suggest that environmental performance depends upon the quality of environment-friendly products,
green process and product innovation, and incorporation of ecological
sustainability matters into business operations and product development (Oliva et al., 2019; Chen et al., 2015; Dubey et al., 2015;
Darnall et al., 2008).
Green innovation is associated with ﬁrm environmental management agenda and that the green innovation stimulates environmental
performance (Adegbile et al., 2017; Kammerer, 2009; Chen et al.,
2006). Furthermore, green product and process innovation not only
reduce negative environmental impact of the business but they also
increase ﬁrm's ﬁnancial and social performance through waste & cost
reduction (Weng et al., 2015). Previous studies suggest that green innovation should not be perceived as ﬁrm's reactive measures towards
stakeholder pressures though a proactive organizational intentions and
practices to augment environmental performance to gain competitive
advantage (Kratzer et al., 2017; Lin, Tang, & Geng, 2013; de BurgosJiménez et al., 2013). Using the RBV, we predict that green process and
product innovation are critical organizational resources that ﬁrm uses
to enhance its environmental performance and earn goodwill amongst
key stakeholders. Therefore, we predict that:
H7. Green innovation positively inﬂuences environmental
performance.

H9. GTFL indirectly but positively inﬂuences green innovation through
employee's green motivation.
H10. GTFL indirectly but positively inﬂuences green innovation
through employee's green opportunity.

2.3.1. Green transformational leadership and green innovation: mediating
role of green HRM
Leadership matters in any organization (Leroy et al., 2018) and
human capital are ﬁrms’ greatest resources (e.g., Cillo et al., 2019;
Del Giudice et al., 2018a; Bradley and McDonald, 2011). Leadership
focusses on understanding, predicting and controlling both personal
and interpersonal dynamics of how people impact each other towards
shared goals (Northouse, 2015), whereas, the HRM takes care of organization's systems and processes to inﬂuence employees in a orderly
way, typically on a bigger scale (Lievens, 2015). Therefore, we believe
that leadership and HRM together are involved in managing people at
workplace but from diﬀerent perspectives (Leroy et al., 2018). The ﬁrst
strand of extant literature suggest that leaders play vital role of mediating variable in ratifying the practices recommended by HRM to
achieve employee motivation and performance (Gilbert et al., 2011;
Nishii et al., 2008; Piening et al., 2014; Sikora et al., 2015). The second
strand of extant HR literature indicate on leadership to play role of
moderator between HRM practices and outcome variables
(Vasilaki et al., 2016, 2011). Finally, the third strand of HR literature
suggest leadership as antecedent of HRM-outcome relationships
(Jia et al., 2018; Renwick et al., 2013). However, we believe that leadership to play vital role as antecedent than mediator or moderating
role in HRM-Innovation-Performance linkages in SMEs as leadership to

2.3.2. Green HRM and environmental performance: mediating role of green
innovation
GHRM
increases
employees’
environmental
awareness
(Renwick et al., 2008, 2013), green creativity (Jia et al., 2018;
Chen and Chang, 2013), and green ﬁrm performance (Chen and
Chang, 2013; Chen et al., 2006). Previous studies suggest that GHRM
inﬂuences green innovation (Zhou et al., 2018; Chen and Chang, 2013)
and green ﬁrm performance (Guerci et al., 2016; O'Donohue and
Torugsa, 2016) but these areas of research inquires remain largely
scarce and needs more empirical inquiries especially when ﬁrms experience increased pressure from their key stakeholders to engage in
eco-friendly management practices. Furthermore, extant literature
suggest that ﬁrm should hire potential employees by drawing upon
their environmental beliefs & values and knowledge (Renwick et al.,
2013) through green recruitment and selections system to ensure that
new recruits appreciate and comprehend ﬁrm's environmental beliefs
and values (Jackson and Seo, 2010) by drawing upon prospective employees’ environmental beliefs, values and knowledge (Renwick et al.,
2013). Similarly, green training & development (Singh & El-Kasar,
2019; El-Kassar and Singh, 2018; Renwick et al., 2013), performance
management & appraisal (Renwick et al., 2013), green rewards &
compensation (Jabbour and de Sousa Jabbour, 2016; Arulrahaj et al.,
4
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2015) stand out as core HRM practices to support superior environmental performance. We argue that green training & development
programs aimed at developing proﬁcient skills of employees for green
workplace analysis, recycling, waste management, and energy eﬃciency (Singh & El-Kasar, 2019; Renwick et al., 2013) alongwith institutionalizing eco-friendly objectives, responsibilities, and evaluation
in the performance management system (PMS) (Renwick et al., 2013;
Jabbour and de Sousa Jabbour, 2016) enhances environmental performance.
Previous studies suggest that HRM bundles or systems inﬂuences
innovation (e.g., Fu et al., 2015; Wei et al., 2011; De Winne and
Sels, 2010; De Saá-Pérez and Díaz-Díaz, 2010; Jiménez-Jiménez and
Sanz-Valle, 2008; Verburg et al., 2007). We posit that HRM bundles or
systems aﬀect administrative, process, and product innovation
(Jiménez-Jiménez and Sanz-Valle, 2008) and including even the startups which have lesser human capital wherein HRM systems signiﬁcantly fuels innovation (De Winne and Sels, 2010). Furthermore,
HRM practices promotes employee commitment than compliance to
organizational processes and systems (Verburg et al., 2007). Furthermore, Zhou, Hong, & Liu, (2013) suggest diﬀerential inﬂuence of
commitment and collaboration oriented HRM practices on ﬁrm innovation wherein the former enhances internal innovative capability
and the later drives innovation through building and nurturing social
networks with external sources. On the other hand, green innovation is
a strategic resource for the environmental performance (Singh and ElKassar, 2019; El-Kassar and Singh, 2018; Kammerer, 2009; Chen et al.,
2006) and ﬁrm leverages it to attain its environmental management
goals. Green product and process innovation signiﬁcantly reduces negative environmental impact of the business, if any, and increases ﬁrm
performance – ﬁnancial, social and environmental performance
through huge waste & cost reduction that saves money, time, and resources (e.g., Del Giudice et al., 2018b; Weng et al., 2015). Therefore,
using the AMO theory (Appelbaum et al., 2000) and RBV
(Barney, 2001), we predict that GHRM indirectly inﬂuences ﬁrm environmental performance through the mediating role of green process
and product innovation. Therefore, we propose that:
H11. Employee's green ability indirectly but positively inﬂuences
environmental performance through green innovation.

Table 1
Non-response bias test.
Construct

Levene's test

Sig.

Green
Green
Green
Green
Green
Green
Green

0.534
0.380
0.226
0.003
0.010
1.167
0.460

0.465
0.538
0.635
0.957
0.922
0.281
0.498

Transformational Leadership (GTFL)
Ability (GABL)
Motivation (GMOT)
Opportunities (GOPP)
Process Innovation (GPRI)
Product Innovation (GPDI)
Performance (GPERF)

on green transformational leadership (GTFL) and environmental performance (EPERF), whereas, the human resource (HR) manager and the
production manager ﬁlled in survey questionnaire on green human
resource management (GHRM) practices and green innovation
(GINNOV), respectively. The survey questionnaire was rated on sevenpoint rating scale (wherein 1 = strongly disagree and 7 = strongly
agree) by the COO, the HR manager, and the production managers. We
note that one of the co-authors had to make several phone calls to the
manufacturing SMEs to get their consent to participate in this study and
also to give us appointment on a particular date & timing for the visit in
person to get the questionnaire ﬁlled-in on the spot from each of the
triads (i.e., the COO, the HR manager, the Production manager).
Overall, the data was collected in two waves and each of the waves
lasted for a month. In this study, we used translation-back translation
procedure – from English to Arabic and back to English, as per
Brislin (1986), as majority of the respondents were Arabic speaking.
Before proceeding for data analysis to examine hypotheses, we
performed the Levene's test for the homogeneity of variance between
early (wave 1) and late (wave 2) respondents and found that the obtained Levene's statistics were non-signiﬁcant (Table 1). Therefore, the
dataset of this study was free from non-response biases and we can
generalize the results of this study to the larger population (Becker and
Ismail, 2016; Cochran, 1977; Armstrong and Overton, 1977). Thereafter, we used average full collinearity VIF (AFVIF) to test for the
common method biases (CMB) wherein AFVIF and found to be in the
acceptable range and <3.3 (Kock, 2017) and that indicates that the
CMB was not an issue in the dataset. The Cochran's sample size formula
was used to examine for minimum size of sample required to proceed
with the study (Cochran, 1977; Bartlett et al., 2001) and found that this
study should have minimum 209 sample (with margin error = 0.03 and
alpha value = 0.01) to proceed with data analysis and test the hypotheses. Thus, our study with 309 SMEs wherein the sample in this
study consisted of 309 triads of the respondents (the COO, the HR
Manager, and the Production Manager) pass the minimum required
sample size to examine the hypotheses. Table 2 presents sample details.
The COOs consisted 67.31% male and 32.69% female, and approximately 77% of them had minimum bachelor level degrees in science,
technology, & business. Similarly, the HR managers consisted of
57.61% male and 32.39% female respondents and 64.07% had
minimum bachelor level degree in science, technology, business, &
humanities. On the other hand, the Production managers consisted of
80.26% male and 19.74% female respondents and 56.31% has
minimum bachelor degree in science, technology, and engineering.
Finally, over 55% of SMEs in the study had 200 and more employee
counts during the time of data collection for our study.

H12. Employee's green motivation indirectly but positively inﬂuences
environmental performance through green innovation.
H13. Employee's green opportunities indirectly but positively
inﬂuences environmental performance through green innovation.
We present here conceptual research model (Fig. 1), based on the
extensive literature review and the hypotheses formulation, that we
empirical examined in our study.
3. Methods
3.1. Sample and procedure
We approached 669 manufacturing sector SMEs in the United Arab
Emirates (UAE). As and when a particular SME, those who were approached, volunteered to participate in this study, one of the co-authors
visited it in person and met with the Chief Operating Oﬃcer (COO), the
human resource (HR) manager, and the Production manager and they
ﬁlled-in the questionnaire on the spot and gave it back to us the same
day. The Chief Operating Oﬃcer (COO) ﬁlled in survey questionnaires

Fig. 1. Conceptual research framework.
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Table 2
Sample and Organization Details.
The Chief Operating Oﬃcer
(n = 309)

Percentage

Production Manager
(n = 309)

Percentage

HR Manager (n = 309)

Percentage

SMEs

Age (in Years)

48.30

Age (in Years)

36.28

Age (in Years)

37.65

Year when born
2000–2007
2008–2012
Employee Counts
50–100
101–200
201–300
>301

Gender
Male
Female

208(67.31%)
101(32.69%)

Educational Qualiﬁcation
Bachelor
Master

Gender
Male
Female

248(80.26%)
61(19.74%)

Gender
Male
Female

178(57.61%)
131(32.39%)

174(56.31%)
135(43.69%)

Educational
Qualiﬁcation
Bachelor
Master

198(64.07%)
111(43.69%)

Educational Qualiﬁcation
238(77.02%)
71(22.98%)

Bachelor
Master

Percentage

149(48.22%)
160(51.78%)
48(15.53%)
89(28.80%)
153(49.52%)
19(6.15%)

quality”. The Cronbach alpha was found to be 0.896 (Appendix1b). The
goodness-of-ﬁt-indices of EPERF scale were in the acceptable range
(χ2/df = 1.239, p < 0.288; TLI = 0.997; CFI = 0.999; SRMR = 0.014;
RMSEA = 0.027).

3.2. Measuring instruments
Green transformational leadership (GTFL). We adopted six items
scale of GTFL from Chen and Chang (2013). The sample item includes,
‘the leadership in my organization emphasize achievement of environmental
goals’. The Cronbach alpha for the GTFL scale in this study was 0.904
(Appendix 1a). The conﬁrmatory factor analysis (CFA) results suggest
that the goodness-of-ﬁt-indices of the measuring instrument of GTFL
(χ2/df = 1.279, p < 0.249; CFI = 0.998; TLI = 0.996; SRMR = 0.016;
RMSEA = 0.029) were in acceptable range.
Green HRM (GHRM). We adapted thirteen items GHRM scale from
Sun et al. (2007) and Renwick et al. (2013) and they belonged to across
three key brackets as per the AMO theory – green ability, green motivation, and green opportunity (e.g., Appelbaum et al., 2000). The
sample item include, ‘employee gets reward for acquiring speciﬁc environmental competencies’. The Cronbach alpha for the green ability,
green motivation and green opportunity were 0.898, 0.839, and 0.848,
respectively (Appendix 1a). The CFA suggest that the GHRM measuring
instruments had goodness-of-ﬁt-indices (χ2/df = 2.827, p < 0.000;
CFI = 0.961; TLI = 0.951; SRMR = 0.033; RMSEA = 0.075) in the
range.
Green Innovation (GINNOV). We adopted seven items GINNOV
scale consisting of four items for green product innovation and three
items for green process innovation from Chen et al. (2006). The sample
item includes, ‘use of materials that produce least amount of pollution’. The
Cronbach alpha for green product and green process innovation were
0.884 and 0.842, respectively (Appendix 1b). The goodness-of-ﬁt-indices of GINNOV measuring instrument were in the acceptable range
(χ2/df = 2.670, p < 0.001; CFI = 0.986; TLI = 0.978; SRMR = 0.023;
RMSEA = 0.071).
Environmental performance. We adopted the environmental performance (EPERF) with ﬁve items from Melnyk et al. (2003) and
Daily et al. (2007). The sample item consisted was “Environmental activities in my organization has signiﬁcantly improved product and/or process

4. Results
4.1. Measurement scale validation
The Cronbach alpha was used to calculate reliability coeﬃcient of
the measuring instruments in this study (Hair et al., 2006) and it ranges
from 0.839 to 0.904 (Appendices 1a & 1b). The construct validity of the
measuring instruments were assessed through their convergent and
discriminant validity. As per Fornell and Larcker (1981), the construct
(s) has convergent validity, if the individual measuring item loads on its
corresponding construct with standardized loading ranging from >0.50
to ≥0.70 (Niemand and Mai, 2018), combined with scale composite
reliability (SCR) greater than 0.70, and average variance extracted
(AVE) should be atleast 0.50 and above. All the measurement scales
that we used in this research inquiry satisfy to the requirements
(Fornell and Larcker, 1981) and all of the constructs in the study have
high convergent validity (Appendix 1) as the individual item loaded on
their respective construct in the range of ≥0.686 to 0.837, had
SCR ≥ 0.844 to 0.898, and the AVE was ≥ 0.509 to 0.659. Thereafter,
we tested for the discriminant validity as suggested by
Fawcett et al. (2009) and found that standardized loading of individual
item ranges in between 0.686 to 0.837 (Appendices 1a & 1b) and the
square root of AVE for the construct was greater than obtained correlations amongst the construct in the study (Table 3). Thus, we note that
all the measuring instruments had both convergent (Fornell and
Larcker, 1981), and discriminant validity (Fawcett et al., 2009).

Table 3
Testing for discriminant validity.

GTFL
GABL
GMOT
GOPP
GPDI
GPRI
EPERF

Mean

Std. Dev.

GTFL

GABL

GMOT

GOPP

GPDI

GPRI

FGPERF

5.33
5.22
5.17
5.15
5.01
5.05
5.08

0.872
0.831
0.814
0.928
0.897
0.907
0.934

0.713
0.652⁎⁎
0.657⁎⁎
0.658⁎⁎
0.661⁎⁎
0.636⁎⁎
0.656⁎⁎

0.772
0.660⁎⁎
0.609⁎⁎
0.625⁎⁎
0.698⁎⁎
0.681⁎⁎

0.752
0.630⁎⁎
0.621⁎⁎
0.627⁎⁎
0.692⁎⁎

0.806
0.643⁎⁎
0.610⁎⁎
0.663⁎⁎

0.812
0.657⁎⁎
0.691⁎⁎

0.803
0.682⁎⁎

0.781

**Correlation is signiﬁcant at the 0.01 level (2-tailed).
#1 Wherein, GTFL = Green Transformational Leadership, GABL = Green Ability, GMOT = Green Motivation, GOPP = Green Opportunity, GPDI = Green Product
Innovation, GPRI = Green Process Innovation, EPERF = Environmental Performance.
#2 Diagonal value (bold & italic) are the square roots of AVE.
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Table 4
Testing for direct eﬀect.
Direct eﬀect

Standardized direct eﬀect

Standard error

t value

Sig. level

Hypothesis testing

GABL<—GTFL
GMOT<—GTFL
GOPP<—GTFL
GINNOV<—GABL
GINNOV<—GMOT
GINNOV<—GOPP
EPERF<—GINNOV

0.652
0.657
0.658
0.272
0.288
0.40
0.616

0.028
0.018
0.015
0.059
0.095
0.098
0.022

29.422
30.132
30.206
5.573
5.601
8.955
25.599

P
P
P
P
P
P
P

H1
H2
H3
H4
H5
H6
H7

Standardized
Indirect Eﬀect

Sig. level

Hypothesis
testing

GINNOV<—GABL<—GTFL
GINNOV<—GMOT<—GTFL
GINNOV<—GOPP<—GTFL
EPERF<—GINNOV<—GABL
EGPERF<—GINNOV<—GMOT
EGPERF<—GINNOV<—GOPP

0.077
0.075
0.144
0.042
0.059
0.084

P
P
P
P
P
P

H8 accepted
H9 accepted
H10 accepted
H11 accepted
H12 accepted
H13 accepted

<
<
<
<
<
<

0.002
0.002
0.000
0.002
0.001
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

accepted
accepted
accepted
accepted
accepted
accepted
accepted

(β = 0.616; t = 25.599, p < 0.000) as in Table 4. As a result, the result
suggests that green innovation (GINNOV) positively and signiﬁcantly
aﬀect environmental performance (EPERF). Thus, the ﬁndings of the
study supports all the direct hypotheses.
Testing for indirect eﬀect. We used covariance-based SEM to assess
for the mediation related hypotheses in this study (Iacobucci et al.,
2007). The results in the Table 5 illustrates that H8 [GINNOV<—GABL<—GTFL]; H9 [GINNOV<—GMOT<—GTFL]; and H10 [GINNOV<—GOPP<—GTFL] are supported (β = 0.077, p < 0.002);
(β = 0.075, p < 0.002); and (β = 0.144, p < 0.000), respectively.
These results suggest that green HRM (GHRM) practices namely employee green ability, green motivation, and green opportunity positively and signiﬁcantly mediates on the inﬂuence of green transformational leadership (GTFL) on green innovation (GINNOV). Similarly,
Table 5 depicts that H11 [EPERF<—GINNOV<—GABL]; H12 [EGPERF<—GINNOV<—GMOT]; and H13 [EGPERF<—GINNOV<—GOPP] are supported (β = 0.042, p < 0.002); (β = 0.059, p < 0.001);
and (β = 0.084, p < 0.000), respectively. The ﬁndings illustrate that
green innovation (GINNOV) positively and signiﬁcantly mediates the
eﬀect of green HRM (GHRM) practices on environmental performance
(EPERF). Therefore, the results in Table 5 suggest that all the indirect
hypotheses namely H8, H9, H10, H11, H12, and H13 of the study are
accepted.

Table 5
Testing for indirect eﬀect.
Indirect eﬀect

<
<
<
<
<
<
<

4.2. The structural model
We used covariance-based structural equation modeling (SEM) to
examine direct (Table 4) and indirect hypotheses (Table 5) of this study.
Testing for direct eﬀect. Table 4 depicts that H1 [GABL<—GTFL];
H2 [GMOT<—GTFL]; and H3 [GOPP<—GTFL] are supported
(β = 0.652; t = 29.422, p < 0.000); (β = 0.657; t = 30.132,
p < 0.000); and (β = 0.658, t = 30.206, p < 0.000), respectively.
Therefore, it means that green transformational leadership (GTFL) positively and signiﬁcantly inﬂuences the green HRM (GHRM) practices
namely employee green ability, green motivation, and green opportunity. Similarly, Table 4 illustrates that H4 [GINNOV<—GABL]; H5
[GINNOV<—GMOT]; and H6 [GINNOV<—GOPP] are supported
(β = 0.272; t = 5.573, p < 0.001); (β = 0.288; t = 5.601, p < 0.000);
and (β = 0.40; t = 8.955, p < 0.000), respectively. It means that green
HRM (GHRM) practices namely employee green ability, green motivation, and green opportunity positively and signiﬁcantly predict green
innovation (GINNOV). Finally, H7 [EPERF<—GINNOV] is supported

5. Discusion and conclusion
The study investigated interplay of green transformational leadership, green HRM, and green innovation on environmental performance.
Our study supports and advances previous studies wherein green

Appendix 1a
Testing for convergent validity.
Indicators

Std Loading

Variance

Error

Green Transformational Leadership (GTFL)
I inspire subordinates with environmental plan.
I provide subordinates a clear environmental vision.
I encourage subordinates to work on environmental plan
I encourage employees to attain environmental goals
I consider environmental beliefs of my subordinates.
I stimulate subordinates to think & share their green ideas.
Green Human Resource Management (GHRM)
Great eﬀort goes in to select right person.
Hiring only those who possess environmental values.
Considerable importance given to green staﬃng process.
Every employee undergoes mandatory environmental training
Environmental training is designed to enhance employee's environmental skills & knowledge.
Employees to use environmental training in their jobs.

GTFL1
GTFL2
GTFL3
GTFL4
GTFL5
GTFL6

0.808
0.833
0.686
0.781
0.79
0.771

0.653
0.694
0.471
0.61
0.624
0.594

0.347
0.306
0.529
0.39
0.376
0.406

GABL1
GABL2
GABL3
GABL4
GABL5
GABL6

0.774
0.769
0.764
0.736
0.774
0.812

0.599
0.591
0.584
0.542
0.599
0.659

0.401
0.409
0.416
0.458
0.401
0.341

Performance appraisal records environmental performance.
Performance appraisal includes environmental incidents, responsibilities, concerns and policy.
Employee gets reward for environmental management.
Employee gets reward for acquiring speciﬁc environmental competencies.

GMOT1
GMOT2
GMOT3
GMOT4

0.788
0.719
0.771
0.726

0.621
0.517
0.594
0.527

0.379
0.483
0.406
0.473

Employees are involved to become environmental friendly.
Using team-work for resolving environmental issues.
Employees to discuss environmental issues in team meetings.

GOPP1
GOPP2
GOPP3

0.783
0.835
0.799

0.613
0.697
0.638

0.387
0.303
0.362

7

Cronbach Alfa

SCR

AVE

0.904

0.886

0.509

0.898

0.898

0.596

0.839

0.838

0.565

0.848

0.847

0.65
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Appendix 1b
Testing for convergent validity.
Indicators
Green product Innovation
My company uses materials that
…produce least pollution.
… consumes less energy and resources.
…to design environment friendly product.
…are easy to recycle, reuse, and decompose.
Green Process Innovation
The manufacturing processes of my company eﬀectively reduces…
…hazardous substance or waste.
…consumption of coal, oil, electricity or water.
…use of raw materials.
Environmental Performance
Environmental activities signiﬁcantly…
…reduced overall costs.
…reduced the lead times.
…improved product / process quality.
…improved reputation of my company.
…reduced waste within the entire value chain process.

GPDI1
GPDI2
GPDI3
GPDI4

GPRI1
GPRI2
GPRI3

EPERF1
EPERF2
EPERF3
EPERF4
EPERF5

Std Loading

0.837
0.816
0.775
0.818

0.782
0.829
0.796

0.779
0.755
0.821
0.808
0.741

Variance

0.701
0.666
0.601
0.669

0.612
0.687
0.634

0.607
0.57
0.674
0.652
0.549

Error

Cronbach Alfa

SCR

AVE

0.884

0.885

0.659

0.842

0.844

0.644

0.896

0.887

0.611

0.299
0.334
0.399
0.331

0.388
0.313
0.366

0.393
0.43
0.326
0.347
0.451

studies diﬀer on whether leadership in organization play role of antecedent (Jia et al., 2018; Renwick et al., 2013), mediator (Piening et al.,
2014; Sikora et al., 2015), and moderator (Vasilaki et al., 2016) on the
HRM-outcome relationships. Our ﬁndings suggest that GTFL plays critical role as antecedent of the GHRM to cause green innovation for
enhanced ﬁrm environmental performance. Furthermore, we suggest
that ﬁrm should use GTFL to install and implement GHRM policies and
practices to enhance employee's green abilities and motivations and
provide them with opportunities at workplace to engage in environmental management related activities (Berrone and GomezMejia, 2009; Eiadat et al., 2008) to enhance green innovation and environmental performance (Renwick et al., 2013; Chen and
Chang, 2013).
Third, we found that green innovation on its own as well as under
the inﬂuence of GHRM practices inﬂuence ﬁrm environmental performance. As such, we suggest that GHRM practices through green hiring,
training, performance-based rewards, empowerment, etc. help ﬁrm to
attract, retain, and sustain green employees towards green innovation
in process, products, and services (Gerhart, 2005) for sustained superior
environmental performance. Therefore, our study suggests that ﬁrm
should embed green human resource practices in organization's multifaceted social systems to make human capital to take on organization
speciﬁc features useful enough for a particular ﬁrm than for the competing ﬁrms in the markets (Takeuchi et al., 2007). Results of our study
suggest that ﬁrm should have proactive GHRM architecture to attract,
develop, and retain green employees for green innovation and improve
environmental performance to gain competitive advantage over their
rivals in the markets (Lin et al., 2013).
Finally, our study signiﬁcantly advances theory and suggests that
HRM-performance relationship neither depends upon the additive effect of green transformational leadership and green innovation as
antecedent and mediator, respectively, nor on their interactive eﬀect
but a mix of both combinational forms (ie., additive and interactive) to
aﬀect ﬁrm environmental performance.

transformational leadership to inﬂuence green HRM practices (e.g.,
Jia et al., 2018; Carton et al., 2014; Renwick et al., 2013) and green
HRM aﬀects green innovation (e.g., (Singh and El-Kassar, 2019; ElKassar and Singh, 2018; Albort-Morant et al., 2016) in an organization.
The ﬁndings of our study also advances literature in the ﬁeld (e.g.,
Santoro et al., 2019; Chen et al., 2015; Dubey et al., 2015; Weng et al.,
2015) wherein green product and process innovation results in improved ﬁrm environmental performance (e.g., Kim and Phillips, 2013).
Furthermore, the results of the study supports the hypothesis that green
HRM practices mediates the inﬂuence of green transformational leadership on green innovation. Such ﬁnding of our study contributes and
advances the previous studies (Jia et al., 2018; Renwick et al., 2013)
wherein in leadership plays critical role to inﬂuence the HRM practices
and that in turn to predict green innovation in the organization. We also
found that green HRM indirectly through green innovation inﬂuences
environmental performance of the SMEs. Overall, the obtained results
in this study support all direct and indirect hypotheses and have several
theoretical and practical implications.
5.1. Theoretical implications
The results of our study have three main implications to advance
theory. First, our study contributes to advance the RBV (Barney, 1991)
and the AMO theory (Appelbaum et al., 2000; Guest, 2011) to understand and explain what causes ﬁrm green innovation and environmental performance. Basing our arguments on the results of this study,
we suggest that GTFL is a strategic resource that ﬁrm should leverage to
shape and implement GHRM which in turn to inﬂuence green innovation and environmental performance. While applying RBV to the HRMperformance link, we suggest that leadership and employees are critical
resource as any other organizational resources that should be valued in
a manner that it becomes diﬃcult for the competing ﬁrms to imitate
(e.g., Takeuchi et al., 2007; Barney and Wright, 1998; Barney, 1991).
Similarly, our study suggests and advances the AMO theory
(Appelbaum et al., 2000) wherein we suggest that ﬁrm should design
and implement GHRM practices to attract, train, motivate, and retain
green employees to enhance green innovation and environmental performance (Gerhart, 2005) under the continuous monitoring role of
GTFL. Therefore, our study integrates the RBV and the AMO theory and
illustrate why and how leaders and green HRM practices promote green
innovation and ﬁrm green performance (e.g., Guest, 2011;
Takeuchi et al., 2007; Appelbaum et al., 2000; Barney and
Wright, 1998; Barney, 1991).
Second, leadership and HRM play critical role in unleashing human
potential (Leroy et al., 2018) but from diﬀerent perspectives. Previous

5.2. Practical implications
Our study oﬀers several key suggestions to leaders and managers on
how to make green innovation happen and leverage it for superior
environmental performance to beat rivals in the markets.
First, we suggest that investing in environmental management is
beneﬁcial to ﬁrm to earn good image in the eyes of stakeholders, as the
later has become more demanding and pressurizing ﬁrms to go green in
all its process, products and/or services. Results of our study suggest
that ﬁrm should emphasize and reinforce green leadership behaviors
8
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enhance and sustain its environmental performance.
Therefore, our study oﬀers numerous practical implications for
managers, leaders and policy makers on how to attain and sustain superior environmental performance through green transformational
leadership, green HRM practices, and green innovation.

necessary for implementing green HRM practices. Green HRM practices
are essential for acquiring, developing and sustaining employees who
bring to work green beliefs and values to help support ﬁrm's strategy to
compete with competitors through green process and green products.
Therefore, we suggest that ﬁrm's transformational leadership make
employees with green ability and motivation feel comfort through
supportive environment and provide them opportunities to realize their
green potentialities to help ﬁrm make green innovation in its processes
and product to stay relevant and competitive in the markets.
Second, ﬁrm should invest in green HRM practices and consider it as
strategic asset to channelize human potential towards its environmental
management activities. We had posited that GHRM mirrors ﬁrm's
strategic orientation toward environmental management and encourages employees to exhibit green job behaviors to reduce environmental pollutions. Therefore, based on the ﬁndings of our study, we
suggest that top management should work on integrating ﬁrm's environmental management goals with green HRM policies and practices
to support and sustain green process and product innovation.
Furthermore, we suggest that green HRM practices need developmental
culture and ﬂat organizational structure to support and enhance green
innovation for sustained competitive advantage.
Third, our study suggests that environmental performance depends
upon the quality of green process and green product innovation.
Therefore, we suggest that green process and product innovation should
not be a knee jerk reaction to stakeholder pressure but proactive
measures aimed at reducing negative environmental impact, if any, to
enhance environmental performance. Furthermore, our study suggest
that leaders and mangers in organization should perceive green innovation as a strategic resource and leverage it to attain ﬁrm's environmental management goals. Such an arrangement can work wonder
for green innovation vis-à-vis environmental performance if the green
HRM practices receives unconditional support and commitment of the
top management. To sum it up, we suggest that leaders and mangers
should institutionalize environmental management responsibilities in
the performance appraisal and management system for employees to
continuously display job behaviors namely green workplace analysis,
recycling, waste management, and energy eﬃciency. All these organizational eﬀorts and support to employees will help organization to

5.3. Limitations and directions for future research
Our study has limitations and we present them alongwith direction
for future research. First, we conducted this study in the manufacturing
sector SMEs in the UAE and it limits the generalization of our study to
the non-manufacturing sector SMEs. Therefore, we suggest that future
research should extend our conceptual research framework to the nonmanufacturing sector SMEs in the UAE. Second, this study did not use
employee level construct namely environmental beliefs and values to
ﬁnd its moderating role on the HRM-performance outcomes. As a result,
we propose that researches in future should advance our research framework to include employee's environmental beliefs and values as
moderator on to the inﬂuence of green HRM on green innovation.
Third, this study investigated the internal factors only vis-à-vis adoption of SMEs’ environmental strategy. We suggest that the future study
in SMEs in the UAE should investigate both internal and external factors
vis-à-vis in the adoption of the environmental strategy in SMEs for
deeper understanding of formulating, implementing and sustaining
proactive environmental strategies. Finally, our study sampled organizational members’ perception to measure green innovation and environmental performance. We suggest that future research should
sample perception of both internal and external stakeholders to better
understand and explain SMEs’ green innovation and environmental
performance.
Acknowledgment
The article is based on the study funded by the Basic Research
Program of the National Research University Higher School of
Economics (HSE) and by the Russian Academic Excellence Project '5100′.

Supplementary materials
Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.techfore.2019.119762.
Appendices
XXX.

Manage. J. 14 (1), 33–46.
Andriopoulos, C., Lewis, M.W., 2010. Managing innovation paradoxes: ambidexterity
lessons from leading product design companies. Long Range Plann. 43 (1), 104–122.
Appelbaum, E., Bailey, T., Berg, P.B., Kalleberg, A.L., Bailey, T.A., 2000. Manufacturing
Advantage: Why High-Performance Work Systems Pay oﬀ. Cornell University Press,
Ithaca, NY.
Armstrong, J.S., Overton, T.S., 1977. Estimating nonresponse bias in mail surveys. J.
Marketing Res. 14 (3), 396–402.
Arulrajah, A.A., Opatha, H.H.D.N.P., Nawaratne, N.N.J., 2015. Green human resource
management practices: a review. Sri Lankan J. Hum. Resour. Manage. 5 (1), 1–16.
Barney, J.B., 1991. Firm resources and competitive advantage. J. Manage. 17, 99–120.
Barney, J.B., 2001. Resource-based theories of competitive advantage: a ten-year retrospective on the resource-based view. J. Manage. 27 (6), 643–650.
Barney, J.B., Wright, P.M., 1998. On becoming a strategic partner: the role of human
resources in gaining competitive advantage. Human Resource Management:
Published in Cooperation with the School of Business Administration 37. The
University of Michigan and in alliance with the Society of Human Resources
Management, pp. 31–46.
Barrick, M.R., Thurgood, G.R., Smith, T.A., Courtright, S.H., 2015. Collective organizational engagement: linking motivational antecedents, strategic implementation, and
ﬁrm performance. Acad. Manage. J. 58 (1), 111–135.
Bartlett, J.E., Kotrilk, J.W., Higgins, C.C., 2001. Organizational research: determining
appropriate sample size in survey research. Inf. Technol. Learn. Perform. J. 19 (1),

References
Abdulla, J., Djebarni, R., Mellahi, K., 2011. Determinants of job satisfaction in the UAE: a
case study of the Dubai police. Personnel Rev. 40 (1), 126–146.
Adegbile, A., Sarpong, D., Meissner, D., 2017. Strategic foresight for innovation management: a review and research agenda. Int. J. Innovation Technol. Manage. 14 (4),
1750019.
Albort-Morant, G., Henseler, J., Leal-Millán, A., Cepeda-Carrión, G., 2017. Mapping the
ﬁeld: a bibliometric analysis of green innovation. Sustainability 9 (6), 1011.
Albort-Morant, G., Leal-Millán, A., Cepeda-Carrión, G., 2016. The antecedents of green
innovation performance: a model of learning and capabilities. J. Bus. Res. 69 (11),
4912–4917.
Albort-Morant, G., Leal-Rodríguez, A.L., De Marchi, V., 2018. Absorptive capacity and
relationship learning mechanisms as complementary drivers of green innovation
performance. J. Knowl. Manage. 22 (2), 432–452.
Allameh, S.M., 2018. Antecedents and consequences of intellectual capital: the role of
social capital, knowledge sharing and innovation. J. Intellectual Capital 19 (5),
858–874.
AlMazrouei, H., Zacca, R., Bilney, C., Antoine, G., 2016. Expatriate managers decisionmaking practices within the UAE: a qualitative study. Int. J. Organ. Anal. 24 (5),
856–882.
Amit, R., Schoemaker, P.J., 1993. Strategic assets and organizational rent. Strategic

9

Technological Forecasting & Social Change 150 (2020) 119762

S.K. Singh, et al.

43–50.
Bass, B.M., Avolio, B.J., 1995. MLQ: Multifactor leadership questionnaire. Binghamton
University, NY (Technical Report)Center for Leadership Studies.
Bass, B.M., Riggio, R.E., 2006. Transformational Leadership. Psychology Press,
London, UK.
Becker, J.-.M., Ismail, I.R., 2016. Accounting for sampling weights in PLS path modeling:
simulations and empirical examples. Eur. Manage. J. 34 (6), 606–617.
Berrone, P., Gomez-Mejia, L.R., 2009. Environmental performance and executive compensation: an integrated agency-institutional perspective. Acad. Manage. J. 52 (1),
103–126.
Biscotti, A.M., D'Amico, E., Monge, F., 2018. Do environmental management systems
aﬀect the knowledge management process? The impact on the learning evolution and
the relevance of organisational context. J. Knowl. Manage. 22 (3), 603–620.
Boehm, S.A., Dwertmann, D.J., Bruch, H., Shamir, B., 2015. The missing link?
Investigating organizational identity strength and transformational leadership climate as mechanisms that connect CEO charisma with ﬁrm performance. Leadersh. Q.
26 (2), 156–171.
Boiral, O., Baron, C., Gunnlaugson, O., 2014. Environmental leadership and consciousness development: a case study among Canadian SMEs. J. Bus. Ethics 123 (3),
363–383.
Boiral, O., Ebrahimi, M., Kuyken, K., Talbot, D., 2019. Greening remote SMEs: the case of
small regional airports. J. Bus. Ethics 154 (3), 813–827.
Boselie, P., Dietz, G., Boon, C., 2005. Commonalities and contradictions in HRM and
performance research. Hum. Resour. Manage. J. 15 (3), 67–94.
Bos‐Nehles, A.C., Van Riemsdijk, M.J., Kees Looise, J., 2013. Employee perceptions of line
management performance: applying the AMO theory to explain the eﬀectiveness of
line managers' HRM implementation. Hum. Resour. Manage. 52 (6), 861–877.
Boxall, P., Steeneveld, M., 1999. Human resource strategy and competitive advantage: a
longitudinal study of engineering consultancies. J. Manage. Stud. 36 (4), 443–463.
Bradley, A.J., McDonald, M.P., 2011. The Social Organization: How to use Social Media to
Tap the Collective Genius of Your Customers and Employees. Harvard Business Press,
Boston, Massachusetts.
Brettel, M., Chomik, C., Flatten, T.C., 2015. How organizational culture inﬂuences innovativeness, proactiveness, and risk‐taking: fostering entrepreneurial orientation in
SMEs. J. Small Bus. Manage. 53 (4), 868–885.
Brislin, R.W., 1986. The wording and translation of research instruments. In: Lonner,
W.J., Berry, J.W. (Eds.), Field Methods in Cross-Cultural Research. Sage Publications,
Beverly Hills, pp. 137–164.
Carton, A.M., Murphy, C., Clark, J.R., 2014. A (blurry) vision of the future: how leader
rhetoric about ultimate goals inﬂuences performance. Acad. Manage. J. 57 (6),
1544–1570.
Cavicchi, C., 2017. Healthcare sustainability and the role of intellectual capital: evidence
from an Italian regional health service. J. Intellectual Capital 18 (3), 544–563.
Chan, R.Y., 2005. Does the natural‐resource‐based view of the ﬁrm apply in an emerging
economy? A survey of foreign invested enterprises in China. J. Manage. Stud. 42 (3),
625–672.
Chen, G., Farh, J.L., Campbell-Bush, E.M., Wu, Z., Wu, X., 2013. Teams as innovative
systems: multilevel motivational antecedents of innovation in R&D teams. J. Appl.
Psychol. 98 (6), 1018.
Chen, Y.S., Chang, C.H., 2013. The determinants of green product development performance: green dynamic capabilities, green transformational leadership, and green
creativity. J. Bus. Ethics 116 (1), 107–119.
Chen, Y., Tang, G., Jin, J., Li, J., Paillé, P., 2015. Linking market orientation and environmental performance: the inﬂuence of environmental strategy, employee's environmental involvement, and environmental product quality. J. Bus. Ethics 127 (2),
479–500.
Chen, Y.-.S., Lai, S.-.B., Wen, C.-.T., 2006. The inﬂuence of green innovation performance
on corporate advantage in Taiwan. J. Bus. Ethics 67 (4), 331–339.
Choi, J.N., 2009. Collective dynamics of citizenship behaviour: what group characteristics
promote group‐level helping? J. Manage. Stud. 46 (8), 1396–1420.
Cillo, V., Garcia-Perez, A., Del Giudice, M., Vicentini, F., 2019. Blue‐Collar Workers,
Career Success and Innovation in Manufacturing. Career Development
Internationalhttps://doi.org/10.1108/CDI-11-2018-0276. (In-press).
Cochran, W.G., 1977. Sampling Techniques, 3rd ed. John Wiley & Sons, New York.
Daily, B.F., Bishop, J.W., Steiner, R., 2007. The mediating role of EMS teamwork as it
pertains to HR factors and perceived environmental performance. J. Appl. Bus. Res.
23 (1), 95–109.
Darnall, N., Jolley, G.J., Handﬁeld, R., 2008. Environmental management systems and
green supply chain management: complements for sustainability? Bus. Strat. Environ.
17 (1), 30–45.
de Burgos-Jiménez, J., Vázquez-Brust, D., Plaza-Úbeda, J.A., Dijkshoorn, J., 2013.
Environmental protection and ﬁnancial performance: an empirical analysis in Wales.
Int. J. Oper. Prod. Manage. 33 (8), 981–1018.
De Saa-Perez, P., Díaz-Díaz, N.L., 2010. Human resource management and innovation in
the Canary Islands: an ultra-peripheral region of the European Union. Int. J. Hum.
Resour. Manage. 21 (10), 1649–1666.
De Winne, S., Sels, L., 2010. Interrelationships between human capital, HRM and innovation in Belgian start-ups aiming at an innovation strategy. Int. J. Hum. Resour.
Manage. 21 (11), 1863–1883.
Del Giudice, M., Della Peruta, M.R., 2016. The impact of IT-based knowledge management systems on internal venturing and innovation: a structural equation modeling
approach to corporate performance. J. Knowl. Manage. 20 (3), 484–498.
Del Giudice, M., Carayannis, E.G., Palacios-Marqués, D., Soto-Acosta, P., Meissner, D.,
2018a. The human dimension of open innovation. Manage. Decis. 56 (6), 1159–1166.
Del Giudice, M., Scuotto, V., Garcia-Perez, A., Petruzzelli, A.M., 2018b. Shifting wealth II
in Chinese economy. The eﬀect of the horizontal technology spillover for SMEs for

international growth. Technol. Forecast. Social Change. https://doi.org/10.1016/j.
techfore.2018.03.013. (Online).
Del Giudice, M., Soto-Acosta, P., Carayannis, E., Scuotto, V., 2018c. Emerging perspectives on business process management (BPM): iT-based processes and ambidextrous
organizations, theory and practice. Bus. Process Manage. J. 24 (5), 1070–1076.
Della Peruta, M.R., Del Giudice, M., Lombardi, R., Soto-Acosta, P., 2018. Open innovation, product development, and inter-company relationships within regional knowledge clusters. J. Knowl. Economy 9 (2), 680–693.
Donate, M.J., de Pablo, J.D.S., 2015. The role of knowledge-oriented leadership in
knowledge management practices and innovation. J. Bus. Res. 68 (2), 360–370.
Dranev, Y., Izosimova, A., Meissner, D., 2018. Organizational ambidexterity and performance: assessment approaches and empirical evidence. J. Knowl. Economy 1–16.
https://doi.org/10.1007/s13132-018-0560-y. (Online).
Dubey, R., Gunasekaran, A., Ali, S.S., 2015. Exploring the relationship between leadership, operational practices, institutional pressures and environmental performance: a
framework for green supply chain. Int. J. Prod. Econ. 160, 120–132.
Dumont, J., Shen, J., Deng, X., 2017. Eﬀects of green HRM practices on employee
workplace green behavior: the role of psychological green climate and employee
green values. Hum. Resour. Manage. 56 (4), 613–627.
Eiadat, Y., Kelly, A., Roche, F., Eyadat, H., 2008. Green and competitive? An empirical
test of the mediating role of environmental innovation strategy. J. World Bus. 43 (2),
131–145.
El-Kassar, A.N., Singh, S.K., 2018. Green innovation and organizational performance: the
inﬂuence of big data and the moderating role of management commitment and HR
practices. Technol. Forecast. Social Change. https://doi.org/10.1016/j.techfore.
2017.12.016. (Accepted/Online).
Elkins, T., Keller, R.T., 2003. Leadership in research and development organizations: a
literature review and conceptual framework. Leadersh. Q. 14 (4–5), 587–606.
Elsetouhi, A.M., Hammad, A.A., Nagm, A.E.A., Elbaz, A.M., 2018. Perceived leader behavioral integrity and employee voice in SMEs travel agents: the mediating role of
empowering leader behaviors. Tourism Manage. 65, 100–115.
Fassin, Y., Van Rossem, A., Buelens, M., 2011. Small-business owner-managers’ perceptions of business ethics and CSR-related concepts. J. Bus. Ethics 98 (3), 425–453.
Fawcett, S.E., Wallin, C., Allred, C., Magnan, G., 2009. Supply chain information sharing:
benchmarking a proven path. Benchmarking Int. J. 16 (2), 222–246.
Fornell, C.G., Larcker, D.F., 1981. Evaluating structural equation models with unobservable variables and measurement error. J. Marketing Res. 18 (1), 39–50.
Fu, N., Flood, P.C., Bosak, J., Morris, T., O'Regan, P., 2015. How do high performance
work systems inﬂuence organizational innovation in professional service ﬁrms?
Employee Relat. 37 (2), 209–231.
García-Morales, V.J., Jiménez-Barrionuevo, M.M., Gutiérrez-Gutiérrez, L., 2012.
Transformational leadership inﬂuence on organizational performance through organizational learning and innovation. J. Bus. Res. 65 (7), 1040–1050.
Gerhart, B., 2005. Human resources and business performance: ﬁndings, unanswered
questions, and an alternative approach. Manage. Rev. 16, 174–185.
Gilbert, C., De Winne, S., Sels, L., 2011. The inﬂuence of line managers and HR department on employees' aﬀective commitment. Int. J. Hum. Resour. Manage. 22 (8),
1618–1637.
Guerci, M., Longoni, A., Luzzini, D., 2016. Translating stakeholder pressures into environmental performance–the mediating role of green HRM practices. Int. J. Hum.
Resour. Manage. 27 (2), 262–289.
Guest, D., 2011. Human resource management and performance: still searching for some
answers. Hum. Resour. Manage. J. 21 (1), 3–13.
Guest, D.W., Teplitzky, A.L., 2010. High‐performance environmental management systems: lessons learned from 250 visits at leadership facilities. Environ. Qual. Manage.
20 (1), 25–38.
Gumusluoglu, L., Ilsev, A., 2009. Transformational leadership, creativity, and organizational innovation. J. Bus. Res. 62 (4), 461–473.
Gunasekaran, A., Spalanzani, A., 2012. Sustainable of manufacturing services: investigation for research and applications. Int. J. Prod. Econ. 140, 35–47.
Haddock-Millar, J., Sanyal, C., Müller-Camen, M., 2016. Green human resource management: a comparative qualitative case study of a United States multinational corporation. Int. J. Hum. Resour. Manage. 27 (2), 192–211.
Hair, J.F., Black, W.C., Babin, B.J., Anderson, R.E., Tatham, R.L., 2006. Multivariate Data
Analysis 6 Pearson Prentice Hall, Upper Saddle River, NJ.
Hambrick, D.C., Quigley, T.J., 2014. Toward more accurate contextualization of the CEO
eﬀect on ﬁrm performance. Strat. Manage. J. 35 (4), 473–491.
Han, S.H., Seo, G., Li, J., Yoon, S.W., 2016. The mediating eﬀect of organizational
commitment and employee empowerment: how transformational leadership impacts
employee knowledge sharing intention. Hum. Resour. Dev. Int. 19 (2), 98–115.
Heﬀernan, M., Harney, B., Caﬀerkey, K., Dundon, T., 2016. Exploring the HRM-performance relationship: the role of creativity climate and strategy. Employee Relat. 38
(3), 438–462.
Iacobucci, D., Saldanha, N., Deng, X., 2007. A meditation on mediation: evidence that
structural equations models perform better than regressions. J. Consum. Psychol. 17
(2), 140–154.
Jabbour, C.J.C., de Sousa Jabbour, A.B.L., 2016. Green human resource management and
green supply chain management: linking two emerging agendas. J. Clean. Prod. 112,
1824–1833.
Jackson, S.E., Seo, J., 2010. The greening of strategic HRM scholarship. Organ. Manage.
J. 7 (4), 278–290.
Jia, J., Liu, H., Chin, T., Hu, D., 2018. The continuous mediating eﬀects of ghrm on
employees’ green passion via transformational leadership and green creativity.
Sustainability 10 (9), 3237–3255.
Jimenez-Jimenez, D., Sanz-Valle, R., 2008. Could hrm support organizational innovation?
Int. J. Hum. Resour. Manage. 19 (7), 1208–1221.

10

Technological Forecasting & Social Change 150 (2020) 119762

S.K. Singh, et al.

understanding employees' perceptions of HRM. Hum. Resour. Manage. 53 (4),
545–567.
Renwick, D.W., Redman, T., Maguire, S., 2013. Green human resource management: a
review and research agenda. Int. J. Manage. Rev. 15 (1), 1–14.
Renwick, D., Redman, T., Maquire, S., 2008. Green HRM: A Review, Process Model, and
Research Agenda. University of Sheﬃeld Management School, The University of
Sheﬃeld Discussion Paper Series.
Roos, G., O'Connor, A., 2015. Government policy implications of intellectual capital: an
Australian manufacturing case study. J. Intellectual Capital 16 (2), 364–389.
Russo, M.V., 2009. Explaining the impact of ISO 14001 on emission performance: a dynamic capabilities perspective on process and learning. Bus. Strat. Environ. 18 (5),
307–319.
Santoro, G., Thrassou, A., Bresciani, S., Del Giudice, M., 2019. Do knowledge management and dynamic capabilities aﬀect ambidextrous entrepreneurial intensity and
ﬁrms’ performance? IEEE Trans. Eng. Manage. https://doi.org/10.1109/TEM.2019.
2907874. (Online).
Seeck, H., Diehl, M.-.R., 2017. A literature review on HRM and innovation–taking stock
and future directions. Int. J. Hum. Resour. Manage. 28 (6), 913–944.
Sikora, D.M., Ferris, G.R., Van Iddekinge, C.H., 2015. Line manager implementation
perceptions as a mediator of relations between high-performance work practices and
employee outcomes. J. Appl. Psychol. 100 (6), 1908–1918.
Singh, S.K., El-Kassar, A.N., 2019. Role of big data analytics in developing sustainable
capabilities. J. Clean. Prod. 213, 1264–1273.
Singh, S.K., Mittal, S., Sengupta, A., Pradhan, R.K., 2019. A dual-pathway model of
knowledge exchange: linking human and psychosocial capital with prosocial
knowledge eﬀectiveness. J. Knowl. Manage. https://doi.org/10.1108/JKM-08-20180504. (Online).
Song, W., Yu, H., 2018. Green innovation strategy and green innovation: the roles of
green creativity and green organizational identity. Corporate Social Responsibility
Environ. Manage. 25 (2), 135–150.
Sun, L.Y., Aryee, S., Law, K.S., 2007. High-performance human resource practices, citizenship behavior, and organizational performance: a relational perspective. Acad.
Manage. J. 50 (3), 558–577.
Takeuchi, R., Lepak, D.P., Wang, H., Takeuchi, K., 2007. An empirical examination of the
mechanisms mediating between high-performance work systems and the performance of Japanese organizations. J. Appl. Psychol. 92 (4), 1069–1083.
Tang, Z., Tang, J., 2012. Stakeholder–ﬁrm power diﬀerence, stakeholders’ CSR orientation, and SMEs’ environmental performance in China. J. Bus. Venturing 27 (4),
436–455.
Vasilaki, A., 2011. Culture distance and cross-border acquisition performance: the moderating eﬀect of transformational leadership. Eur. J. Int. Manage. 5 (4), 394–412.
Vasilaki, A., Tarba, S., Ahammad, M.F., Glaister, A.J., 2016. The moderating role of
transformational leadership on HR practices in M&A integration. Int. J. Hum. Resour.
Manage. 27 (20), 2488–2504.
Verburg, R.M., Den Hartog, D.N., Koopman, P.L., 2007. Conﬁgurations of human resource
management practices: a model and test of internal ﬁt. Int. J. Hum. Resour. Manage.
18 (2), 184–208.
Wei, L.Q., Liu, J., Herndon, N.C., 2011. SHRM and product innovation: testing the
moderating eﬀects of organizational culture and structure in Chinese ﬁrms. Int. J.
Hum. Resour. Manage. 22 (1), 19–33.
Weng, H.H., Chen, J.S., Chen, P.C., 2015. Eﬀects of green innovation on environmental
and corporate performance: a stakeholder perspective. Sustainability 7 (5),
4997–5026.
Xiao, Y., Zhang, X., Ordóñez de Pablos, P., 2017. How does individuals’ exchange orientation moderate the relationship between transformational leadership and
knowledge sharing? J. Knowl. Manage. 21 (6), 1622–1639.
Yin, H., Schmeidler, P.J., 2009. Why do standardized ISO 14001 environmental management systems lead to heterogeneous environmental outcomes? Bus. Strat.
Environ. 18 (7), 469–486.
Yu, W., Ramanathan, R., Nath, P., 2017. Environmental pressures and performance: an
analysis of the roles of environmental innovation strategy and marketing capability.
Technol. Forecast. Social Change 117, 160–169.
Yu, W., Ramanathan, R., 2015. An empirical examination of stakeholder pressures, green
operations practices and environmental performance. Int. J. Prod. Res. 53 (21),
6390–6407.
Zhou, S., Zhang, D., Lyu, C., Zhang, H., 2018. Does seeing “Mind acts upon mind” aﬀect
green psychological climate and green product development performance? the role of
matching between green transformational leadership and individual green values.
Sustainability 10 (9), 3206.
Zhu, W., Chew, I.K., Spangler, W.D., 2005. CEO transformational leadership and organizational outcomes: the mediating role of human–capital-enhancing human resource
management. Leadersh. Q. 16 (1), 39–52.
Zhou, Y., Hong, Y., Liu, J., 2013. Internal commitment or external collaboration? The
impact of human resource management systems on ﬁrm innovation and performance.
Hum. Resour. Manag. 52 (2), 263–288.
Zuraik, A., Kelly, L., 2019. The role of CEO transformational leadership and innovation
climate in exploration and exploitation. Eur. J. Innovation Manage. 22 (1), 84–104.

Jung, D.D., Wu, A., Chow, C.W., 2008. Towards understanding the direct and indirect
eﬀects of CEOs' transformational leadership on ﬁrm innovation. Leadersh. Q. 19 (5),
582–594.
Kammerer, D., 2009. The eﬀects of customer beneﬁt and regulation on environmental
product innovation.: empirical evidence from appliance manufacturers in Germany.
Ecol. Econ. 68 (8–9), 2285–2295.
Kaur, S., Gupta, S., Singh, S.K., Perano, M., 2019. Organizational ambidexterity through
global strategic partnerships: a cognitive computing perspective. Technol. Forecast.
Soc. Change 145, 43–54.
Kim, H.R., Phillips, F., 2013. Innovation capabilities in bio-pharmaceutical R&D. Manage.
Rev. 8 (1), 76.
Kock, N., 2017. Common methods bias: a full collinearity assessment method for pls-sem.
In: Latan, H., Noonan, R. (Eds.), Partial Least Squares Path Modeling: Basic Concepts,
Methodological Issues and Applications. Springer International Publishing, Cham.
Kratzer, J., Meissner, D., Roud, V., 2017. Open innovation and company culture: internal
openness makes the diﬀerence. Technol. Forecast. Social Change 119, 128–138.
Le, P.B., Lei, H., 2018. The mediating role of trust in stimulating the relationship between
transformational leadership and knowledge sharing processes. J. Knowl. Manage. 22
(3), 521–537.
Le, P.B., Lei, H., 2019. Determinants of innovation capability: the roles of transformational leadership, knowledge sharing and perceived organizational support. J. Knowl.
Manage. 23 (3), 527–547.
Leal-Millán, A., Roldán, J.L., Leal-Rodríguez, A.L., Ortega-Gutiérrez, J., 2016. IT and
relationship learning in networks as drivers of green innovation and customer capital:
evidence from the automobile sector. J. Knowl. Manage. 20 (3), 444–464.
Lengnick-Hall, M.L., Lengnick-Hall, C.A., Andrade, L.S., Drake, B., 2009. Strategic human
resource management: the evolution of the ﬁeld. Hum. Resour. Manage. Rev. 19 (2),
64–85.
Leroy, H., Segers, J., Van Dierendonck, D., Den Hartog, D., 2018. Managing people in
organizations: integrating the study of HRM and leadership. Hum. Resour. Manage.
Rev. 28 (3), 249–257.
Lewis, B.W., Walls, J.L., Dowell, G.W.S., 2014. Diﬀerence in degrees: CEO characteristics
and ﬁrm environmental disclosure. Strat. Manage. J. 35 (5), 712–722.
Lievens, F., 2015. Human Resource Management. Lannoo Campus: Leuven, Belgium.
Lin, R.J., Tan, K.H., Geng, Y., 2013. Market demand, green product innovation, and ﬁrm
performance: evidence from Vietnam motorcycle industry. J. Clean. Prod. 40,
101–107.
Marshall, R.S., Cordano, M., Silverman, M., 2005. Exploring individual and institutional
drivers of proactive environmentalism in the US wine industry. Bus. Strat. Environ.
14 (2), 92–109.
Martinez-Conesa, I., Soto-Acosta, P., Carayannis, E.G., 2017. On the path towards open
innovation: assessing the role of knowledge management capability and environmental dynamism in SMEs. J. Knowl. Manage. 21 (3), 553–570.
Masri, H.A., Jaaron, A.A.M., 2017. Assessing green human resource management practices in Palestinian manufacturing context: an empirical study. J. Clean. Prod. 143,
474–489.
Mazzelli, A., De Massis, A., Petruzzelli, A.M., Del Giudice, M., Khan, Z., 2019. Behind
ambidextrous search: the microfoundations of search in family and non-family ﬁrms.
Long Range Plann. https://doi.org/10.1016/j.lrp.2019.05.002. (Online).
Melnyk, S.A., Sroufe, R.P., Calantone, R., 2003. Assessing the impact of environmental
management systems on corporate and perceived environmental performance. J.
Oper. Manage. 21, 329–351.
Mishra, R.K., Sarkar, S., Kiranmai, J., 2014. Green HRM: innovative approach in Indian
public enterprises. World Rev. Sci. Technol. Sustainable Dev. 11 (1), 26–42.
Mittal, S., Dhar, R.L., 2015. Transformational leadership and employee creativity: mediating role of creative self-eﬃcacy and moderating role of knowledge sharing.
Manage. Decis. 53 (5), 894–910.
Mittal, S., Dhar, R.L., 2016. Eﬀect of green transformational leadership on green creativity: a study of tourist hotels. Tourism Manage. 57, 118–127.
Muller-Carmem, M., Jackson, S., Jabbour, C.J.C., Renwick, D., 2010. Green human resource management. Zeitschrift für Personalforschung 24 (1), 95–96.
Ng, T.W., 2017. Transformational leadership and performance outcomes: analyses of
multiple mediation pathways. Leadersh. Q. 28 (3), 385–417.
Niemand, T., Mai, R., 2018. Flexible cutoﬀ values for ﬁt indices in the evaluation of
structural equation models. J. Acad. Market. Sci. 46 (6), 1148–1172.
Nishii, L., Lepak, D.P., Schneider, B., 2008. Employee attributions of the “why” of HR
practices: their eﬀects on employee attitudes and behaviors, and customer satisfaction. Pers. Psychol. 61 (3), 503–545.
Northouse, P.G., 2015. Leadership: Theory and Practice. Sage publications, Thousand
Oaks.
O'Donohue, W., Torugsa, N., 2016. The moderating eﬀect of ‘Green'HRM on the association between proactive environmental management and ﬁnancial performance in
small ﬁrms. Int. J. Hum. Resour. Manage. 27 (2), 239–261.
Oh, D.S., Phillips, F., Park, S., Lee, E., 2016. Innovation ecosystems: a critical examination. Technovation 54, 1–6.
...Oliva, F.L., Semensato, B.I., Prioste, D.B., Winandy, E.J.L., Bution, J.L., Couto, M.H.G.,
Singh, S.K., 2019. Innovation in the main Brazilian business sectors: characteristics,
types and comparison of innovation. J. Knowl. Manage. 23 (1), 135–175.
Palmer, C., Niemand, T., Stöckmann, C., Kraus, S., Kailer, N., 2019. The interplay of
entrepreneurial orientation and psychological traits in explaining ﬁrm performance.
J. Bus. Res. 94, 183–194.
Para-González, L., Jiménez-Jiménez, D., Martínez-Lorente, A.R., 2018. Exploring the
mediating eﬀects between transformational leadership and organizational performance. Employee Relations 40 (2), 412–432.
Phillips, F., 2018. Innovation for sustainability. Strat. Change 27 (6), 539–542.
Piening, E.P., Baluch, A.M., Ridder, H.G., 2014. Mind the intended-implemented gap:

Sanjay Kumar Singh, Ph.D., is Associate Professor of Management, College of Business,
Abu Dhabi University, Abu Dhabi, UAE. His research interests include big data analytics,
knowledge management, innovation management, sustainability, international HRM and
Global mobility and talent management.
Manlio Del Giudice, Ph. D. is Professor of Management, Link Campus University, Rome,
Italy. He is also Full Professor at Paris School of Business, Paris, France and Full Professor

11

Technological Forecasting & Social Change 150 (2020) 119762

S.K. Singh, et al.
at National Research University Higher School of Economics, Russia. His research interests include knowledge management, entrepreneurship, technology transfer, cross-cultural management.

Domenico Graziano is a lecturer at the Link Campus University, Rome, Italy where he
teaches Big Data and Business Administration and research fellow at the Department of
Economics of the University of Campania Luigi Vanvitelli on the role of Sovereign
Investment Funds in the pre and post-crisis economy. Many of the publications focus on
issues of management and corporate ﬁnance.

Roberto Chierici, Ph.D. is Research Fellow, University of Milano, Bicocca, Milan, Italy
His research areas include social media, brand loyalty, knowledge management, and big
data analytics.

12

