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Does firm size matter ? Evidence on the impact of the Green Innovation Strategy on

Corporate Financial Performancein the Automotive Sector

Abstract:
In the past few years, there has been increasimgea@ss regarding the significance of the
Green Innovation Strategy (GIS) in the academic prattical fields. Hence, it becomes
important to determine the correlation between @K and the Corporate Financial
Performance (CFP). This study attempted to detexrtiie dynamic correlation between the
GIS and the CFP, with regards to the firm size.thw purpose, this study has collected data
for 163 international automotive firms, from the RI%ub database, for the period ranging
between 2011 and 2017. Furthermore, we also usedythamic panel data system, i.e., the
Generalised Method of Moment (GMM) method, for mstiing this relationship. The
empirical results indicated that the GIS positivaifected the CFP. Interestingly, we also
uncovered that the firm size moderated the negatoreelation between the GIS and the
CFP. The small-sized firms showed higher greenwation investments return than the
larger-sized firms, which indicated that these $endirms were more prone to seek variation
and visibility, for accessing better resourcesttr@mmore, due to the extensive scrutiny of the
stakeholders, these small firms could generateehnighofits. The implications for managers

and the theories in this regard are then discussed.

Keyword: Green innovation strategy; corporate financial fsgmance; automotive industry;

GMM:; firm size.



1. Introduction
Currently, the automotive industry faces many alleg&a This sector generally relies on the
technological paradigm of volume production, whidtas gradually become more
unprofitable due to the increase in the segmenigtemarkets. Furthermore, this sector has
to undergo many social and regulatory pressureghwtan improve the sustainability of all
its products and production methods. Research apeduin this field showed that the
automotive sector is facing these challenges awmd tmestablish techniques for developing a
profitable and sustainable sector for future getmra (Smith and Crotty, 2008) After the
publication of KPMG'’s report (2012) on environmdrggulations in the automotive sector,
various governments started imposing strict envirental regulations on the OEMSs
(Original Equipment Manufacturers) for controllinge CQ emissions. For example, the
European Commission implemented legislation fotinigsfuel quality, reducing emissions,

and fuel consumption as follows:

. By 2021 the cars, which emit >95g of &kin, would be disallowed in the market.

. By 2020, the greenhouse gas intensity of all autmladuels must be reduced by 10%,
for improving the fuel quality.

. By 2021, the automobile manufacturers should predlight-duty vehicles that

consume <3.6 /200 km of diesel or <4.11/100 knpetrol.

In the past, the transportation sector was sedretcesponsible for 27% of the total
global energy consumption and 33.7% of all greesbaas emissions (Tie and Tan, 2013).
These trends would change in the future, due tostaecity of fossil fuels and increasing
environmental pressure (Nilsson et al., 2012). Beeaf the increasing concern with regards

to the environmental issues, by the public, consam&uppliers and the administration, a



majority of the firms have begun the developmergmfironmentally-friendly green products
(Green et al., 2012; Tseng et al., 2013). Heneete¢bhniques which save energy, or reduce
CO, emissions and air pollution, in the automotivet@ea@re important challenges and issues
affecting the governments (Hui, 2010). In theirdstuShrivastava (1995) stated that firms
must differentiate their products, lower productioosts, improve product quality and
develop more innovation processes. Therefore, mootis innovation was seen to be an
important strategy which could help in overcomirge tpressures implemented by the
competitors, customers and the regulators (PongNan der Linde, 1995).

Due to the strict international rules, increasimgisumer environmentalism, and the
conventions regarding green innovation, the cortipatand the business-related tactics have
undergone a significant alternation in all globadustries. These factors have also affected
the business in the automotive industries. Heree Green Innovation Strategies (GIS) have
played a vital role (Russo and Fouts, 1997). Gl8escribed as the development of green
process and green products-related innovationegieg and decisions, that associated with
the application of green activities and environraemhanagement systems (Eiaddtal.,
2008; Tomomi, 2010; Dong et al., 2014). On the oth@nd, very few researchers have
investigated the effect of the GIS on the Corpofatencial Performance (CFP). CFP is
defined as measuring the results pertaining tara'dioperations and policies in monetary
aspects. The company's return on investment, \edded and return on assets as depicted
with these results. In this research study, CFFokas employed as an instrument to measure
economic performance as well as integrating acaogiitased measures, which includes
asset utilisation, firm’s profitability, return agguity, the return of investment and return on
asset (Wu, 2006). An organisation’s internal effindy is represented by the accounting-
based measures, which is impacted by the socifdrpgnce of the organisation (Van and

Grossling, 2008). So, it is important to develofiges that can effectively implement GIS in



the industries (Petts et al., 1998). In this studlg, have attempted to bridge this gap and
described many novel green innovation-related qoisce

In the past few years, GIS was seen to one of thgmfactors that affected
environmental sustainability, financial growth did quality (Porter, 1981; Bansal and Gao,
2006; Dangelico and Pujari, 2010). Implementatibthe GIS is a vital tool which increases
the sustainable growth of the manufacturing indesstdue to an increasing environmental
pressure, especially in the automotive sector.dj<elS embodies the idea of environmental
protection for designing and packaging products mmgroving the differentiation-related
advantage (Hart, 1995; Chen et al., 2006). The emphtation of GIS could significantly
increase the resource productivity of the comparfiesrter and van der Linde, 1995).
Therefore, the development of GIS would help inohaag the conflicts between
environmental protection and economic development.

In this study, we have also attempted to examirectimnection between the GIS and
their effect on firm profitability in the automosvindustry. Furthermore, this study also
intended to determine the effect of firm size oa @IS and CFP in the automotive industry.
This study collected the data from the CSRHub fpeaod ranging between 2011 and 2017
and investigated whether the green innovation imvest would increase the shareholders’
wealth. We also studied whether the significancéhese activities varied based on the firm
characteristics (like firm size) employing the dyna panel data system GMM estimator.
The empirical outcomes highlighted the significgrgbsitive relationship between GIS and
CFP. This positive relationship was persistent wiigis study attempted to control the
endogeneity of GIS. We further noted that the e¢ftéddhe negative relationship between the
GIS and firm size on the CFP could be due to thetfat the GIS spending by the company
provides an overall limited tangible benefit, arelps the company obtain better profits. A

small firm size showed higher efficiency than tasger firms. This indicated that the agency



costs (like the ineffective use of the corporatedis) encountered while implementing the
GIS in the larger firms were the dominant factaatthffected the strategic benefits which
these firms could derive after the green innovatimestments. Implementation of GIS could
significantly upsurge the profitability of the srwal firms. Hence, the results indicated that
the total benefits derived by the implementatiorthef GIS were not a one-size-fits-all and
were dependent on the firm characteristics.

Based on the study results, we have put effortadke three key contributions to the
literature with regards to this topic. First, as par knowledge, we are the first to examine
the unique setting of GIS’s role pertaining to fisme interactions. Also, prior studies have
not considered longitudinal aspect pertaining t& @.g., Aguilera-Caracuel and Ortiz-de-
Mandojana, 2013; Gluch, Gustafsson and Thuvand#9;2Chen et al., 2006; Ge et al.,
2018). This research offers insight regarding tr@mng need to understand the impact of
firm size in justifying that the enhancement ineggrennovation improves firm-level financial
performance.

Second, we put forward a significantly positiveatelinship that exists between CFP
and GIS, which was crucial as it could help to sdllie existing perspective defining the
relationship. Our finding offers a holistic meansetxamine the firm’s conditions that allow
organisations to create green innovation initigias well as simultaneously enhance their
financial performance. Moreover, we have stressethe importance of the combination or
configuration pertaining to the firm size, whichutd cast an impact on the automotive sector
employing GIS. In this research study, we have igexV in-depth insights by considering all
the factors that could have a role in simulating @IS of an organisation. Also, we have
made an effort to aid governments and policymakedesigning impactful mechanisms and
guidelines (instead of just creating regulation)ereby allowing the development of

environmentally responsible attitudes.



Finally, many of the corporate finance and empiric@anagement researchers
recognise at least two potential sources of endagensimultaneity and unobservable
heterogeneity (Wintoki et al., 2012). However, auirce of endogeneity that has usually
been ignored (explicitly or implicitly) comes frothe possibility that the current values
pertaining to firm performance variables are regdrds a function of previous performance
of the organisation. Overlooking this source of ageheity could cast serious impacts for
inference. This study has applied a system GMMnegtr (Arellano and Bover, 1995;
Blundell and Bond, 1998) on the dynamic panel dataesolve the issue pertaining to
endogeneity between the CFP and GIS, which offeideace confirming their relationship.
Moreover, employing this technique has allowed iggnan understanding of the
unobservable heterogeneity as well as a bettehgegtaining to this study.

This study was structured as follows: Section 2vigied a brief overview of the
related literature with regards to the theoretfoahdations. Section 3 describes the method,
data sample collection techniques and the measutsrfa all variables. Section 4 presents
the descriptive statistics, all correlation coeéits between the variables, and also the
outcomes of the interactive effect of the firm sidection 5 discusses all results and offers
directions for future studies. Finally, Sectionr@gented the conclusions and implications of

this study.

2. Literature Review and Hypotheses Development

2.1 Ecological Modernization Theory (EMT)

The ecological modernisation (EMT) theory deals hwanalysing how contemporary

industrialised societies handle environmental sri@dol and Sonnenfeld, 2000). The EMT
theory that defines environmental innovation is fomvard as a possible solution to resolve

the conflict between environmental protection andustrial development (Murphy and



Gouldson, 2000). As there is a need to achieveremviental performance and profitability
simultaneously, as envisaged under EMT, green nemnegt has emerged as a key
management practice for organisations seeking to gampetitiveness via environmental
innovation (Hall, 2001). EMT postulates that coned industrial development, instead of
inevitably continuing to degrade the environmentyples the best choice to avoid the global
ecological challenge (York and Rosa, 2003). Thesmgextive central to EMT can be

attributed to the era of modernity that providepramise that technology development,
industrialisation, capitalism and economic growtk aot just potentially compatible with

that of ecological sustainability but also could @& the major drivers to bring environmental
reforms (Mol, 1995). EMT also implies the chancatdfeing inherent to the process of late
modernisation which could be self-referential meusms (e.g. the requirement to internalise
environmental effects to guarantee future produactiguts) that could possibly result in

ecological sustainability (York and Rosa, 2003).

EMT provides a theoretical lens to examine the ti@ighip existing between
innovation and environmental performance (Jani2k@8). It also motivates organisations to
employ sustainable technology that allows decrgasie environmental impact on their
business. EMT focuses on the chance of achievinpgical-economic ‘win-win’ solutions,
above all, by ensuring cost minimisation as weltaspetition for innovation. As per EMT,
the aim of the firm is to modify the direction afchnological progress and to establish the
compulsion pertaining to innovation benefitting tkavironment (Janicke, 2008). Even
though EMT offers a wide concept, in this study, vee emphasised on the impact cast by
environmental performance on financial performanidee theoretical insight pertaining to
EMT states that technological innovation would faichs in enhancing both their economic
and environmental performance. To this extent, EMiplies that firms can address

environmental issues as barriers when technologa®nge is complemented with



organisational change (Park et al., 2010). We ltaveested that EMT needs to be regarded
as a pertinent management theory that allows utaetis®lg and guiding management
innovation and change that is ecologically orientdthe level of firm analysis. The core
theoretical underpinning that surrounds the EMTtestahat organisational technological
innovation, like GIS, will aid the firms in enhang both economic and environmental

dimensions.

2.2 Green Innovation Strategy

Driessen and Hillebrand (2002) defined the conoéfgreen innovation strategy’ and stated
that this concept may not be developed with an @imeduce the environmental burden.
However, it yields several important environmet@hefits. In their study, Chen et al. (2006)
defined GIS as the software or hardware innovatotesities related to the green processes or
products, like innovative technologies involved pmeventing pollution, energy-saving,
waste-recycling, designing green products, or es@rporate environmental management.
Organisation for Economic Co-operation and DevelepnfOECD, 2009) defined GIS as the
implementation or creation of novel, better-qualgrvices/ goods, processes, marketing
techniques or institutional arrangements, thanitm@ally or unintentionally, can offer better
environment compared to their other alternativedis T Tinnovation includes many
technological innovations required for preventiralytion, energy-saving, waste-recycling,
designing green products, or even environmentalagement (Lai et al., 2003). It is seen to
extend beyond regulatory compliance (Aragon-Coeteal., 2013). Hence, green innovative
companies include those companies which are neéoledmplementing a process of
improvement and constant growth which can lead dtteb and concrete green strategies

engagements (i.e., green technologies and prodiM#stus and Fremeth, 2009).



2.3 Green Innovation Strategy and Corporate Financial Performance

GIS is described as the development of green psomed green products-related innovation
strategies and decisions that associated with thgagement of green activities and
environmental management systems (Eiadat et @8;2ZDomomi, 2010; Dong et al., 2014).
The ecological modernisation theory has encouragechpanies to implement novel
technological and scientific processes, which wdwdlp them strengthen the green processes
and green products (Mol et al., 2009; Zhu et a012). Here, this study has applied the
definition presented by Huber (1985), who stateat #cological modernisation was a major
economic theme involved in the eco-social switchpes it could lead to the modernisation
of the production and consumption cycles usingdligent and novel technologies.

GIS helps in decreasing the negative effect oretheronment and also enhance the
competitive advantage of the various industries.e Ttompanies that advocate the
implementation of environmental innovation stragésgwould lead to the development of a
novel business model and alter the rules which helpgenerating a better business
opportunity (Chiou et al., 2011; Chen et al., 20@Bang and Chen, 2013; Dong et al., 2014).
Earlier studies showed that the implementation & Gffered positive firm benefits and
economic developments. In one study, Huang and 20aQ) observed that environmental
innovation in high-tech firms could significantlynprove the organisation’s financial
performance. Furthermore, Tomomi (2010) investigateany small or medium-sized
Japanese companies and noted that the environnstrattdgies offer better opportunities to
these companies to improve their business acsvaied provide them with a competitive
advantage. Chiou et al. (2011) stated that if @tipsiers implemented a green supply chain,
they could easily fulfil the environmental desiggguirements and display a green innovative
performance. Fraj et al. (2013) mentioned that uke of the GIS positively affected the

environmental and economic performance in a busitebusiness context. Dong et al



(2014) noted that the application of eco-innovate#ivities by the companies helps in the
determination of their competitiveness and envirental performance. In their study, Yang
et al. (2016) validated a new model which indicdteat GIS offers several firm benefits.

Many researchers argued that the implementatiadheofsIS can slightly increase the
firm innovation portfolios (Hull and Rothenberg,8). However, a lack of these GIS could
be due to hindrances affecting this innovationg lite presence of a knowledge gap,
inadequate governmental support and an aversitretasks in the capital markets (Runhaar
et al., 2008). For instance, many green firms orntwmes were seen to be vulnerable as they
were developed based on the expectation that thetamt governmental subsidies would
soon diminish. These issues have made the manddgcslt to achieve competitive and
environmental improvements in their firms (Hull aRdthenberg, 2008). Though the firms
can overcome all the barriers and develop GIS gtir@sovations are unable to get translated
to a higher financial performance level (Link andvsdh, 2006). For instance, Ringer is a
manufacturer of nontoxic and natural pesticide, cvhdecreases the ecological harm,
however, it is more expensive and less effectivemgared to the conventional pesticides.
Hence, customers do not easily accept these nowelpts. Furthermore, the firms that apply
GIS can increase their product-quality, trainingl @afety-related costs (Gelb and Strawser,
2001). However, there will be more cost incurredirtyithe preventive of risk and research
and development (Lépez et al., 2007).

Conversely, many researchers believe that the @Ifshthe firms improve their
overall life quality, are profitable and efficiefidart, 1995; King and Lenox, 2002). They
also increase the requirement for the products gstothe environmentally-sensitive
customers (Marcus and Fremeth, 2009). The implestientof the GIS helps in determining
the performance of all green processes and produrctthat they compete in the market,

which can be achieved by reducing the company' s@mmental effects (Chen, 2008; Chiou



et al., 2011; Yang et al.,, 2016). The GIS helpsmhancing preventive pollution, which
enables a company to save the operational costeraiile material reuse by recycling (Hart,
1995). Furthermore, a company that shows betterr@mmental initiatives can gain better
optimistic ecological image (Christmann, 2004), awage from the premium pricing and
higher revenues, because of a higher societal saed@mnt (Bansal, 2005). This societal
endorsement helps the companies distinguish thaivices/products from their rivals
(Rivera, 2002). Hence, the ethical (environmerdal) responsible initiatives were seen to be
a source of better and valuable opportunities @p2006; Porter and Reinhardt, 2007).
Also, GIS helps the firms to increase their efinti@se of raw materials for decreasing the
environmental costs and increasing their wastectexy (Chiou et al., 2011; Zhu et al.,
2012). Innovative activities cause the firms to @lep new processes for converting waste
products into greener products which provide aeradttive income source. Along with the
green products, the GIS helps the firms to integthé green concepts for reorganising and
improving their business tactics.

Additionally, the GIS is able to fundamentally altee competition in the industry.
When the competition is fiercer, the firm is alectpitalise on the advanced technology for
environmental innovation and address the environahéssues in the market. The GIS helps
the firms to develop and reconfigure better andowative processes for improving the
competition and differentiating them from their qoetitors (Eiadat et al., 2008; Tomomi

2010; Dong et al., 2014). Hence, the subsequerdthgpis was developed:

Hypothesis 1 (H1): Green innovation strategy positively affects the corporate financial

performance.



2.4 The Moderating Role of the Firm Size

As shown in the above section, GIS positively dafebe CFP. However, this effect is an
intricate and multi-faceted issue. Several factans affect the firm performance such as the
contextual and environmental variables like firmes{(Johnson et al., 2007; Yeung, 2008;
Ramaswami et al.,, 2009). The firms with varyingesiaise different data management
strategies and can achieve a differing level ofegomental benefit, thereby showing a
different corporate performance.

It is generally believed that the larger firms amere visible, and are more socially
responsive. In contrast, the smaller firms havettain lesser pressures or acquire lesser
environmental-related recognition, based on thaiver visibility. It is also stated that the
larger firms are less socially responsive and apeemesistant to other effects (Meznar and
Nigh, 1995), which is very contradictory. The effef the firm size on the GIS is based on
the access to all resources (Brammer and Milling&006). The large organizations are
related to a superior financial or resources, agdifscantly influence their environmental
initiative commitment (Johnson and Greening, 199%he smaller companies have
inadequate or constrained resources, which afteet$1S application. The final attribute is
related to firm size. The larger organisations ldigpadvanced management processes
(Donaldson, 2001) and perceive or handle the exteaituation differently, based on their
experience (Miles, 1987). Thus, the internal systeeressary for handling the issues is more
advanced, which shows better receptiveness to tv@oamental issues (Brammer and
Millington, 2006).

This is further summarised to indicate that thee 9f the firm highlights the more
complex phenomena which affect the green innovatmamticipation. Thus, broader
conclusions can be derived from the firm size, pted the interrelation between all related

attributes is also considered. This leads to theeldpment of many theories that are



investigated using integrative contributions. Imstktudy, we have made a small effort to
scrutinize the influence of the firm size on theretation between the GIS and the CFP.

The different firm-level attributes can affect taegagement of the GIS. Hence, it is
significant to comprehend these effects, as thieses fcan develop strategic value from the
GIS. Apart from these effects, the firm size wassidered to be important and unexamined
(Madden et al., 2006; Horisch et al., 2015). Thenfsize affects the strategic motivation,
which can positively affect the GIS (McElroy ande@red, 1985; Adams and Hardwick
1998). The larger firms showed a significant soefiect, based on the scale of all their
activities (Cowen et al., 1987); hence, they arpired to be more socially responsible than
the small firms. On the other hand, studies shothad small firms are involved in GIS
activities, especially by giving donations (Maddeinal., 2006). Therefore, the query that
rises is what inspires the small firms to apply @t3vities, and also if this was economically
justified?

The firms which have to undergo financial or slaekource constraint are likely to
use the existing capitals for improving their comitpee advantage using traditional ways of
competition. The organizations with a higher cakiwfshow a better response to the
stakeholder pressure, using discretionary actgviliee the GIS activities (McGuire et al.,
1988), while the organisations with a low-profit+m@ cannot participate in this
discretionary behaviour, based on the creditor strateholder requirements (Brammer and
Millington, 2006). This inhibits the implementatiai these companies in GIS actions. The
resource-rich firms face a comparatively lesserstramt and are more likely to discharge
their social responsibilities.

The firm operations can affect their green innawatinvolvement, at the functional
and administrative level. The companies with araldsthed decision-making process or

organization structure are more probable to padiei in such activities since they consist of



developed systems that can handle the externasgdiles, 1987; Bhambri and Sonnenfeld,
1988; Donaldson, 2001). Due to their organisatiomaiturity, these firms display clear
structures, especially related to their ability aexpertise, and were able to implement
effective GIS activities. Furthermore, the firms kaause of their firm’s competencies for
framing the GIS activities (Hess et al., 2002). §&heompanies are facing greater pressure to
warrant that their environmental commitments doinotease the organisational costs (Van
de Ven and Jeurissen, 2005). Thus, they are seba gpecialists in implementing the GIS
activities, based on their firm’s competencies. Tihms with a higher operational scale are
able to efficiently re-allocate and re-organisarthesources. These companies are very likely
to initiate GIS activities and show a distinguiskeadnvironmental transformation. The scale-
economies can increase the corporate environmpeatidrmance (Brammer and Millington,
2006), and the GIS activities are more effectivehdéy are implemented on a larger scale.
This could deter the firms with a small-scale opera to implement such activities.
Furthermore, these firms could be dissuaded basdteoprobability that their involvement
was not prominent and would not generate benefite firms also tend to avoid any
participation in GIS activities, since ineffectioe inadequate participation could negatively

affect their reputation. Hence, the subsequent thgsis was proposed:

Hypothesis (H2): Firm size moderates the relationship between green innovation strategies
and corporate financial performance, especially when the firm size is big, the relationship

between the GI S and the CFP becomes stronger.

To test these hypotheses, the research framewmlré~1) demonstrates the relationships of
GIS as part of the company vital strategy thata$fen the CFP. This study also delves the

moderating role of firm size in order to assesg théuence between the GIS to CFP path.



Insert Figurel here

3. Methodology
3.1 Data Collection and Samples
In this study, we compiled all the data from two tadets, i.e., the CSRHub
(https://www.csrhub.com/csrhub/), which consistsabfinformation regarding the measures
of GIS. CSRHub is a leading research company tbasists of the Environmental, Social
and Governance (ESG) data. This approach is movangmbeous as it addresses the
limitations seen in other methods like the Viegd &h.D. The CSRHubdatabase comprises
data from more than 18,424 organisations from 18@ntries in 10 regions. Thus, the
CSRHub provides data from nine sources from thengneSocially Responsible Investment
(SRI) firms, known as the ESG analysis firms, ltke EIRIS, Carbon Disclosure Project
(CDP), ASSET4 (Thomson Reuters), Governance Melintsrnational (merged with the
Corporate Library), IW Financial, MSCI (ESG Intabigi Value Assessment and the ESG
Impact Monitor), Trucost, RepRisk, and Vigeo. Tladter, the data collected from 265
NonGovernmental Organisations (NGOSs) like the mations, associations, foundations,
activist groups, union groups, governmental datehasnd research reports, was augmented
using data from other data sources. Hence, the @BRidhema was seen to be associated
with the firm’s achievement and was based on th@®@+ating scale. A higher score indicates
a positive rating score (100 = very positive ratinghough the CSRHub updates all the
values monthly, the Datastream updates all thentilah data quarterly or annually. Thus, it
could be seen that if the changes in the GIS sagmfly affected the firm performance, the

Datastream data undergoes an annual change. Herstudy estimated the annual changes

! See detail of the CSRHub Ratings Methodology:shttesg.csrhub.com/csrhub-ratings-methodology



occurring in the GIS by taking an average of a# @IS scores for the consecutive 12
months, and thereafter combined the value withihtastream data. All the industries were
classified based on their 2-digit SIC codes andcttrapanies with less than 7 observations
were eliminated. The final data sample consistetiéd firms and annual 1194 observations

between 2011 and 2017.

3.2 Definition of Variables and Measurement

3.2.1 Green Innovation Strategy

In this study, we defined the GIS performance eatadn” based on the ISO 14031 standards,
similar to that used in earlier studies by Chealef2006), Campos et al. (2015), and Nguyen
and Hens (2015). Thus, the performance of a GIS dedised as the performance of the
hardware and software involved in any innovativéivég that was implemented by the
company with regards to the use of green processgsoducts. These also include the
technologies required for preventing pollution, rggyesaving, recycling of wastes, designing
green products and corporate environmental manageidence, in this study, we measured

the GIS using three main CSRHub databases as &llow

Energy and climate change subcategory scores:

This parameter measures the company’s effectivambds addressing the climatic changes
using appropriate energy-efficient operations,tsti@s and policies, the development of
better and renewable energy sources and alternatmwéonmental technologies. This

subcategory includes the energy usage, emissi@®phnd other greenhouse gases.



Environmental policies and reporting the subcategory scores:

This subcategory includes the company’s intenticared policies for reducing its
environmental effect and value streams to the gewdlich are healthy for the environment,
in present and in future. This data comprisesitin€$ environmental reporting performance,
its adherence to the environmental reporting statsdbke the Global Reporting Initiative,
and its compliance with the investors’, regulatorystakeholders’ request for transparency.

This compliance data comprises of a breach of ¢helantal releases and regulatory limits.

Resource Management Subcategory Scores:

This category determines how effectively the conypases all resources for manufacturing
or delivering the products and services, like tompany’s suppliers. This also includes the
firm’s ability to decrease the usage of materialater and energy and the determination of
effective solutions for improving the supply chamanagement. Furthermore, this
subcategory also contains the environmental pedoo® with respect to its production size
and the manner in which it is monitored using tiperation linked Eco-Intensity Ratios
(EIRs) for the energy and water resources, wellnéef as the resource consumption per
released/ formed unit. The resources contain thennaterials and the packaging materials
used for production and packaging of products andles other processes. The Resource
Management data includes waste and recycling pedoce. Furthermore, the recycling data
was associated with the ratio of the amount of evéisat is recycled to the total amount of
waste. The data also includes the manner in winehcompany manages all the operations
for benefiting the local watershed and air shed taednanner in which the company affects

the land usage and local ecological stability. Wdlter resource-related data also comprises



the consumption of drinking water, industrial wat@nd steam. For deriving the GIS data,

this study calculated the mean scores for the thubeategories as follow:

[Energy and Climate Change + Environmental Policy and Reporting + Resource Management]
3

GIS =

3.2.2 Corporate Financial Performance (CFP)

The CFP was measured using the accounting measesesbed below:

1. Return on Assets (ROA): It is defined as the peamgn for determining the profitable
nature of the company, related to the total asseiscalculating the ROA, we collected
all data from the DataStream regarding the totahieg of the company before the
interest taxes, repayments and also the totalsas$etvery company during the study
period. Thereafter, we computed the Return on Aszefollows:

EBITA (Earning Before Tax, Interest and Amortisation)
Total Assets

Return on Assets =

2. Another measure of profitability includes the Raton Equity (ROE). This parameter is
expressed as a percentage and defined as the amehenwhich is returned as the
percentage of the shareholder’s equity. This fastms manually calculated by collecting
all the data from the DataStream based on the reggnbefore the interest taxes,
amortisations and shareholder equity, as follows:

EBITA (Earning Before Tax, Interest and Amortisation)

Return on Equity = Total Equity

3. The last accounting measure includes the Returalas (ROS), which refers to the

ratio which is used for measuring the operatiorféiciency. This factor was also



expressed as a percent value and was manually ¢edhpy collecting all data from the
DataStream for the total revenue and net inconfellasvs:

Net Income

Return on Sales =
Total Revenue

3.2.3 Control Variables

Here, this study included a set of variables fontawling the potential effects on the
relationship between the GIS and the CPF. The varamntrol variables described in earlier
studies included the firm size, firm risk, reseasiid development intensity, advertising
intensity, and slack resources. Firm size was 8gbe a significant control variable and used
the total assets of the company as the indicataala regarding its size. In their study,
McWilliams and Siegel (2000) stated that an omissdb the advertising and R&D factors
from the model which studies the relationship betwthe social and financial performances
of a company could lead to erroneous results. dtigd be because of the following reasons:
First, the process of the product differentiatiocludes the investments in all those R&D
projects that add to the social or environmentalbattes of a product, which can be easily
acknowledged by the customers. Second, the adwertiselps in increasing consumer
awareness regarding the environmentally-friendlgdpcts and the manner in which they
differ from the other products. Thus, advertisingiswseen to be an indicator of the
environmental responsiveness of the company tortheket. Here, we have computed the
R&D factor using the ratio of the R&D expendituttesthe total sales, whereas advertising
refers to the ratio of the advertising expensethéototal sales. Several studies attempted to
control the firm risk. This study investigated margports (Waddock and Graves, 1997;
McWilliams and Siegel, 2000), before measuringribk, which was calculated as the ratio
of the total debts to the total assets. This stldg included the slack resource, which was

calculated as the ratio between the free cashdlmavthe company’s total assets.



3.3 Empirical Model

3.3.1 System Generalisation Method of Moment (GMM)

According to this study, two major issues have o rbsolved in this study. First, we
exploited the dynamic data structure and studiedptast CFP for determining the current
CFP (Surroca et al., 2010). Secondly, while ingaging the relationship between the GIS
and the CFP, the existing CFP could be correlatiéd tve unobservable and the observable
factors (like the unobservable and observable bgégreity), which helps in determining the
GIS-related decisions. Specifically, the firms whielied on the high-quality products or
processes showed a higher GIS commitment. Howelvercontribution of the GIS to the
CFP would be overstated if the endogeneity issiezs wot properly calculated.

This study used the system Generalised Method oméfis (GMM) estimator,
proposed earlier by Arellano and Bover (1995) andn&ell and Bond (1998). This
estimator is particularly formulated for circumstaa with 1) “small T, large N” panels,
meaning fewer time periods and various individudlsa linear functional relationship; 3) a
single left-hand-side variable that is dynamic, etepng on its own past realizations; 4)
independent variables that are not strictly exogenaneaning correlated with past and
possibly current realizations of the error; 5) ixadividual effects; and 6) heteroskedasticity
and autocorrelation within individuals, but not @3 them. This estimator helped in
overcoming issues like the dynamic panel bias dmel potential endogeneity of the
regressors. Hence, this estimator was used rdtler the traditional panel OLS or Within
Group estimations approach (Arellano and Bover,51®lundell and Bond, 1998; 2000;
Blundell et al., 2001; Bond et al., 2001; Hoeffl2Q02). Furthermore, the OLS levels and
Within Groups estimations were inconsistent anddia since (i) OLS levels often neglect

the unobserved time-invariant firm effects; and {ihe Within Groups approach considers



the unobserved country-specific effects within acsfic time period using the dynamic panel
data model (Nickell, 1981; Hsiao, 2014). Furtherepdhe coefficient estimates of the lagged
dependent variables derived from the OLS levels ®ithin Groups estimators were

considered to be the approximate upper and loweitslj respectively (Bond et al., 2001;

Hoeffler, 2002).

This system GMM is seen to yield efficient and gstent estimates in the regression
model, wherein the independent variables were trwtlg exogenous, i.e., these estimates
were correlated with the past and the existingsatabns of error, if the autocorrelation and
heteroscedasticity in the estimates are existergo@Ran, 2009a). Furthermore, this
estimator controls the endogeneity issues by insniing all lagged dependent and other
endogenous variables with the variables that alieveel to be unrelated to the fixed effects
(Nickell, 1981; Roodman, 2009a). Compared to thédince GMM estimator, proposed
earlier by Arellano and Bond (1991), the System GMbE more efficient as it assumed that
the initial differences between the instrumentsenarcorrelated with all fixed effects, which,
included additional instruments (Roodman, 2009ajtiermore, the System GMM vyielded
effective estimates in the cases where the serexe wimilar to random walks, while the
Difference GMM estimator was subjected to large @anbias, in such scenarios (Blundell
and Bond, 1998). The Difference GMM estimator wasrenbiased downwards than the
Within Groups estimator if all instruments were wea(Blundell and Bond, 2000; Hoeffler,
2002).

Tables 3 and 4 present the System GMM regressisultsefor the automotive
companies, derived using Eqg. (2) and (5) in thedryeriod, between 2011 and 2017. It was
believed that the two-step system GMM estimatoldge efficient estimates compared to a
1-step system GMM approach. It was noted that theiency gain was very small and the

asymptotic standard errors related to the two-&&fM estimators were seriously biased



downwards in the finite samples (Blundell and Bobh@98; Hoeffler, 2002). Since there are
extra groups in this study, we used a two-stepesyssMM estimation method. In the case of
all the estimates, the lagged dependent variabées wesumed to be predetermined, while
the control variables were considered to be endmgen

The stability of the System GMM estimators was ahejgat on the assumptions that
the error terms do not show serious correlationessthe validity of all instruments and
additional moment restrictions. For verifying thalidity of all assumptions, we further
applied the Arellano-Bond test for determining a seyial correlation between the error
terms, while we applied the Hansen test for alirureents, and a Difference-in-Hansen test
for the additional moment restrictions. The talBoaeports the specification test results for
all System GMM estimations. Based on all the teits, System GMM equations were
appropriately specified. Furthermore, the Arell&umnd test results need a lack of AR (2)
serial correlation between all error terms. The $dgntest also assesses if the instruments
were uncorrelated with an error term; while thef&#nce-in-Hansen test determines the

validity of the additional moment restriction in€dq2) and (5).

3.3.2 Modél

The empirical model which was used in this repaaswan extension of the model described
earlier by many researchers (Jo et al., 2014; kl.e017; Wong et al., 2018). Thereatfter, it
is a common activity to examine all empirical relaships between the GIS and the CFP,
with the help of the following linear growth equati Based on various models, the CFP
relationship for the firmi, in time,t, was a function of GIS and control variables dleves:

Corporate Financial Performance = [ Green Innovation Strategy

(1)



We estimated the relationship between CFP (ROA, ROEOS), based on its lagged value,
CPF.1, and the GIP variables (rating or scores defireatiez), GIP and a set of firm-level
control variables (i.e., in total assets, lever&®D, advertisement costs, free cash flow and
annual dummies), labelled CONTR@Iusing the following regression equation:
CFPit = & + BCFPir-1 + YGISit + 8 ¥} CONTROLje + pti + &t
(2)

where B|<1. The disturbances; ande;, were not cross-correlated and showed the pregerti

E (&) = 0; EQuir) =0; E(€iptie) =0 3
All time-varying errors were presumed to be undatesl:

E(uitis) = 0witht # s (4)

i=1,...,163;t=2011..., 2017.

Based on the study by Soto (2009), no additionatitmns were imposed on thg variance,
since the moment conditions needed for model ebmarequires no homoscedasticity. CFP
represents the existing firm performance, GIS seferthe total GIS scores for firm,in the
period,t; CFR.; denotes the firm performance with 1 period I&)NTROLrefers to the
control variableslf total assetgefer to the log of total assets; leverage, freghcdflow and
time dummies); prefers to unobserved firm-specific fixed effecihile, s;wasan error

term. A robustness test was carried out using atapendent variables like ROE and ROS.

For confirming the moderating role of the firm sirethe automotive sector, we established
some models and also studied the relationship leetvlee GIS and CFP. The model which
studied the effect of the interactions betweenGHe and firm size on CFP was:

CFPit =o+ ﬁCFPn.1+ yGlSt+ ylGIPit * SIZElt + 5] Z?:S CONTROLn + Hi + Eit (5)



The above-mentioned variables accounted for albgdote interactions between GIS and firm

size, while the affiliation of the product of vaslas with GIS was included as the regressor.

4. Resultsand Discussion
In Step 1 of the empirical study, we aimed to offeect empirical evidence for describing
the dynamic correlation between GIS and CFP. Wd tilse ROA as a CFP measure (Table
3) and thereatfter, replicated these estimates ubmgROE and ROS measures (Table 3) for
assessing if the results were sensitive to thacpdat CFP indicators. Lastly, we tested the

interactive effect of the GIS and firm size on @ieP (Table 4).

4.1 Descriptive Statistics and Correlation Results

Tables 1 and 2 present the descriptive and coorlaesults noted in the study. Table 1
describes the mean and median values of the malrcamirol variables. The average GIS
scores for the companies investigated in the stluding the time period between 2011 and
2017, was 55.12, which indicated that the GIS parémce was even and all GIS initiated by
the automotive sector was optimistic. This reswdswonsistent with that observed by Vaz et
al. (2017). With regards to the financial variablg® maximal and the minimal ROA values
were 0.58 and-2.20, respectively; while those for ROE were 29.04 and —4.5, respectively
and ROS were 14.00 and -7.33, respectively. Furtbes, the respective average values were
0.13, 0.48, and 0.72. In comparison, the effedhefmean firm size on the total assets and
revenue was seen to be 8.41 and 8.37, which iridhtt there was no significant difference
between the 2 proxies. For determining the likedithaf the presence of multicollinearity
between the variables, we investigated the degreshich every variable was explained
using other model variables, using the Variancktiwin Factor (VIF) (Hair et al., 1998). The

results showed that the VIF values were below thgimal acceptable value of 10, with the



values ranging between 1.03 and 7.74, and theataterranged between 0.96 and 0.12. Also,
the mean VIF value of 3.43 suggested that the plaitas showed no multicollinearity-related

issue in the study.

Insert Tablel here

Insert Table2 here

.2 GI S-CFP Relationship
Table 3 presents the system GMM estimates for M@d€IFP was measured using ROA.

Table 3 also presents the CFP results that wererrdeted using the ROE and ROS
measures, for Models 2 and 3. Using the system Gddinator, we validated the standard
tests for misspecification, i.e., & drder serial correlation test (i.e., AR (2) testgnsen test
for other-identifying restrictions and a DifferericeHansen test that determines the validity
of additional moment restrictions. We also con&dlithe no. of instruments against the
group. The positive coefficient of the lagged deajm variables showed that the CFP was
persistent, i.e., CFP was dependent on its earkalisation. Results indicated that
irrespective of the estimation techniques, the rabntariables showed no difference. We
noted that the total assets (e.qg., firm size) #ckgesources positively affected CFP. Factors
like RnD, leverage or advertising ratio did noteatfthe ROA.

This study compared the ROA, ROE and ROS values,rnarted that these values
were similar, except the ROE and the ROS negatiafigcted the R&D intensity. This could
be due to the fact that a higher R&D expense negjgitaffected the CFP, as it also increased
the finances required for implementing the newtsgigs (Hall and Weiss, 1967). However,
only the ROE showed a positive correlation with liéverage, which indicated that the debt

played a positive role in decreasing the agenayesss it discouraged the free cash flow



over-investment by the self-serving managers (Jgn$886; Stulz, 1990; Harvey et al.,
2004).

For testing Hypothesis 1, we applied the regressitmdel 1 in Table 3, which
showed a positive correlation between GIS and ROA {.000666, p<0.05). This confirmed
Hypothesis 1 that GIS positively affected CFP. €abhlso indicated that the GIS coefficient
positively affected the ROS and the ROE estimates (0.0033, p<0.001y = 0.0016,
p<0.05). These findings were not based on the seveausality and were consistent with
Hypothesis 1. Thus, all results supported the exadividence regarding the synergistic
correlation between GIS and CFP (Hart, 1995; Patet van der Linde, 1995; King and
Lenox, 2002). Implementation of GIS activities eases the CFP, which helps the
companies display a better corporate reputatiaretty highlight their social responsibility
(Cordano and Frieze, 2000; Cronin et al., 2011n§let al., 2011). Also, the proactive green
innovators attract several clients, which furthrerease the market share of all companies.

Use of GIS activities helps the firms increase paidity, avoid environmental
protests/ penalties, enhance corporate reputatiemeclop new markets, foster a green
awareness-related image, and achiev&-mdver based competitive advantage (Chen et al.,
2006; Mu et al., 2009; Lau et al., 2010). Zhu et(a012) stated that these eco-innovative
activities help the firms decrease their waste iantease brand promotion, which stimulates
their market shares and generate new business tapji@s. This was supported by the
Toyota Prius Hybrid case, which was a status synvatiicle and used green-labelling
product strategies (Bonini and Oppenheim, 2008kseHaon a resource-based view, the
corporate reputation was an intangible asset ammiceoof competition, as it was rare,
inimitable and valuable (Aragon-Correa and Shar2@®3). Based on a financial view, the
market investors offered a higher premium to thadiwith a good image (Konar and Cohen,

2001).



Insert Table3 here

4.3. Moderation Effect of the Firm Size on the Correlation between the GI S and CFP:

Table 4 presents the model, which describes tlegaation between the GIS and firm size
(SIZE*GIS). Brambor et al. (2006) stated that thariables need not be individually
interpreted, as they were not important. Table@wsdd that the coefficient values related to
GIS and firm size were negative, while the intav@cterms were seen to be statistically
significant determinants of the CFP for all 3 mad&lor example, in the case of Model 1, the
interaction coefficient value between the firm sael GIS showed a significantly negative
moderating effect on ROA3(= -0.000598, p<0.01). Such empirical results shtbiixat the
firm size played a vital role in moderating theeeff of GIS on the CFP. However, if the
interactive term showed a negative sign, and wgrsfsiant, the moderating effect of the GIS
on the CFP weakened with increasing firm size. Thhes GIS showed a higher detrimental
effect on the CFP. Hence, this result supportedvibay that smaller firms could easily
recognise better opportunities. They were seenetanbre flexible while adjusting their
research plans or during the implementation ofrtGd5 activities. Furthermore, the smaller
firms were better able to adjust the employee itices for providing optimal innovative
efforts, and they also allowed a lesser rigid managnt structure which helped the important
employees devote more time for innovative actigitiand not for management-related

activities (Rogers, 2004). This disproved Hypothesi

Insert Table4 here



For interpreting and understanding the nature isfititeraction, this study presented
the moderating correlation graphically (Figure 2)kén and West, 1991). As shown in the
figure, the slope of GIS on the ROA for the largems was negative and significant (—
0.0036, p<1), however, it was still positive andyislly significant for the smaller firms
(0.0164, p<1). Hence, compared to the larger firiing,smaller firms could derive a higher
financial benefit after implementing their GIS whi€igure 3, and Figure 4 also displayed
the same results. Figure 2, 3 and 4 also indicdtadthe smaller firms, which implemented
GIS, lowered the damage inflicted onto the orgaimeaand also helped in increasing the
support from the high-identification stakeholdétarthermore, the small firms were probably
close-structured, which indicated a differing gawarce structure compared to the larger
firms (Demsetz, 1983). Though a majority of the Bendirms face a performance-based
issue, they offer better benefits than the largend. Their size also makes them more
flexible and independent from the institutional éaucracy (Leal-Rodriguez et al., 2015).
These results were in direct contrast to thoseepted by the Schumpeterian hypothesis
(Scherer, 1970), which stated that the larger fismswed higher technological progress than

the smaller firms, and therefore, displayed a béiti® performance.

Insert Figure 2 here
Insert Figure 3 here

Insert Figure 4 here

Here, this study noted that the firm size signiiity affected the performance of the
automotive companies. Thus, the firm size was atereal environment indicator and
affected the business performance. Even though dals drive firm’s sustainability and

growth, despite the fact GIS is implemented, amiraf higher cost is unavoidable and an



alteration in organizational normal practises widnsform an organization becoming more
fragile, and even tarnish the sustainable competitidvantages. The traditional economic
trade-off debate suggests that companies imposehapsts to enhance better environmental
performance and that these costs surpass the mpriegaefits gained from them (e.g.,
Friedman, 1970; Greer and Bruno, 1996). Moreovey, itmproving environmental
performance a firm is simply transferring socieasts to the firm (e.g., Bragdon and Marlin,
1972). Consequently, this approach proposes thgagemg environmental initiatives might

be both lossmaking money and unsuitable for firms.

Many researchers stated that the larger firms veffective innovators. Any firm,
which already possesses monopoly power, was legivatedl towards innovation, as it felt
threatened by its competitors (Scherer, 1980)uertd the fact that the sale of new products
could affect the sale of the existing products. 8mtudies (Mansfield, 1968; Mansfield et
al., 1971) indicated that the larger firms, whinbluded many people in the decision-making
process and consisted of a long chain of commdrmalyed lower flexibility and inefficient
managerial coordination. It was stated that adithresize increased, the firms became very
bureaucratic. Furthermore, this study would alsdelse motivated to investigate the larger
firms, since their efforts would not yield a highgarsonal benefit as the smaller firms. Also,
the unexpected results would be lost in the shufflehe larger firms than the smaller firms.
Thus, the relative strength of the smaller firmswased on their behavioural characteristics.
For example, higher the motivation displayed byrtanagement and workers, the better the
variation and improvisation in all tasks perform®sdthe workers, tacit knowledge resulting
in specialised skills, and higher the flexibilitynda communication (Nooteboom, 1994;
Rothwell and Dodgson, 1994). As the advantageslajisd by the larger firms were the
limitations of the smaller firms and vice versag\tttould be summarised as the advantages

offered by the smaller and larger firms.



A majority of the empirical findings showed thattksmall and the medium-sized
firms conducted more efficient R&D than the largeams. The small firms and the
independent investors were disproportionately resiide for the major innovations (Acs and
Audretsch, 1990; 1991), which was similar to theeskations made by Vossen (1996), who
stated that the smaller firms were more cost/prefitcient. The smaller firms showed a
higher innovative output compared to their innov&inputs due to many reasons. Firstly, the
R&D activities of small firms are usually underessited in several standard surveys, since
the formal R&D carried out in different R&D depaents is generally measured
(Kleinknecht and Reijnen, 1991). Many researchevsstigated the different components of
the innovation costs and noted that the large fishewed a higher R&D investment
compared to the small firms (Archibugi et al., 19BBlder et al., 1996). If this was different
from the manner in which it was measured, the R&bvdies cannot appropriately estimate
the innovative input of the small firms. Secondigs et al. (1994) showed that small firms
could effectively take better advantage of the kieolye spill-over from the corporate or
university R&D departments. Thirdly, the economiglue of all the innovative activities
differed between the smaller and larger firms, aa by Cohen and Klepper (1992), who
noted that under specific stochastic conditions,l#éinge firms produce lesser innovations for
every dollar spent on the R&D activities; howeuegit innovations were of a better average
quality.

Furthermore, due to the fact that the small firmenerated more innovations
compared to their input, Zenger (1994) stated tihatapparent organisational diseconomies
of scale far outweighed the technological econoinscale in the R&D. Based on the above-
mentioned explanations regarding the organisaticharacteristics depending on the firm
size, it was concluded that the small or large dimere not better innovators. Rather, the

small or the larger firms were better at differatitig the various innovations, or their role



varied in the industry cycle, in a “dynamic compéatary” manner (Nooteboom, 1994). The
larger firms were better at innovating as they mgmiad use of economy of scope or scale, or
consisted of a large team of experts and spedalfst conducting basic, science-based
innovations or large-scale applications, which wefr@ higher economic value (Cohen and
Klepper, 1992). The smaller firms were better irstoys since their effect of scale were not
(yet) vital and they could make good use of theoxpnity and flexibility to the market
demands, like developing new products or new mar&etbinations, modifying the existing
products for the niche markets, or developing sis@dle applications. Furthermore, their
efficiency in generating these innovative produgts also improved by their capability to
take advantage of the knowledge spill-over from ldnger company’'s R&D departments

(Acs et al., 1994).

5. Conclusions
In this study, this study has developed a novebriétecal model which examined the
relationship between the GIS, firm size and the CHke results obtained from this study
could make important contributions to the existilitigrature regarding the sustainable
development into the innovation and the strateggagament (Zhu et al., 2012; Dong et al.,
2014; Fargnoli et al., 2014; Pekovic et al., 2016}he past few years, many companies have
begun developing and implementing ecological madation techniques which helped them
conduct their operations in an environmentally-watove manner. This study noted that the
application of the GIS activities positively affedtthe CFP. The results could also contribute
to the existing green management literature ane@roffiore empirical support to the
ecological modernisation theory, which stated that companies must recognise the issues
which hinder the environmental adaptation of th@ustrial development and the economic

growth. The ecological modernisation theory wasnseebe an important theory for the



environmental innovation as it could offer solusdior resolving the conflicts between the
industrial development and the environmental ptaiac(Zhu et al., 2012). The ecological
modernisation theory stated that the green ensaprconsider the implementation of the
environmental innovative activities as an effectogportunity for asserting their social role
and responsibilities (Dong et al., 2014; Pekovialet2016). Furthermore, an environmental
commitment was seen to stimulate the green a@sviind the environmental innovation
strategies. These results were in line with othardies which observed that the
environmental GIS activities help the firms deriveany benefits, like economic
performance, corporate reputation, and novel prodklated success (Chiou et al., 2011; Fraj
et al., 2013; Dong et al., 2014; Yang et al., 20I®)e firms can incorporate green concepts
into their processes and products for improvingouese efficiency, reducing waste and
increasing resource recovery for improving perfamogand sustainability.

Furthermore, this study could make significant dbations to the literature since it
applied the concept of firm size to the GIS adigt The results offer empirical evidence
which highlights the correlation between the firrmesand CFP. This study emphasised the
moderating role of the firm size. The larger firsi®wed a higher negative effect of the GIS
and the CFP. Hence, the companies must alwaysd=ortsieir firm size before transitioning

from the GIS to the firm performance.

5.1 The Implications of the Study

This new trend of the environmental legislation famvel product development has been
increasing. The automobile manufacturers are uhidgr pressure for developing appropriate
strategies for meeting the challenges occurring tduan uncertain business environment
(Huang and Wu, 2010; Cheng et al., 2014). Many renmental regulations like WEEE,

RoHS and REACH, have triggered the firms to inceethee environmental sustainability of



their processes and products (Fargnoli et al., 00l car manufacturers need to constantly
comply with environmental standards (Cheng et 2014). There is a higher demand for
developing novel car parts based on the green cesrvand products; hence the car
manufacturers must implement GIS activities for pbamg with the regulations and
legislation for environmental protection (Chiouaét 2011; Dong et al., 2014; Fargnoli et al.,
2014). This study showed that the GIS played d vl in the automotive industry. The
results also indicated that this study fulfilledethobjection and showed that the
implementation of GIS activities could help the g@nies show a superior performance by
managing the environmental risks and developingtebetapabilities for a constant

improvement of the green processes and products.

5.2. The Implication for the Managerial Staff
This study offered several managerial implicatiofBe implementation of GIS activities
affected the competitiveness and firm profits. Tiemnagers can resolve many environmental
management problems during the strategic planrigesi.e., managers can develop better
environmental GIS for integrating the ecologicakiates in their business operations
(Eiadat et al., 2008; Zhu et al., 2012; Fraj et 2013; Cheng et al., 2014). The managers
have to identify the ecological issues and implenggwvironmental innovative activities for
addressing these issues. The managers need tostamtkrthe manner in which the
environmental incentive programs can be executddchwwould help them promote the
sustainable development of the green processepraddcts. The environmental innovation
can help the firms achieve a waste reduction anieétion, recovery of resources and
dematerialisation and reuse of resources. Theser$acan positively affect the GIS.

This study also highlights that the firm employiad@sIS enjoys performance as long

term and perpetual and not short lived. It is @uéor organisations to acknowledge that



there is a rise in cost or the short-term loss gm@rg to advantages led by GIS
implementation in the early stage that result mgkberm advantages. Also, this paper shows
that the implementation path pertaining to a GlSQuMicaid enterprise managers to gain a
better understanding regarding the change broughGIs in the original organisational
practices and structure. Thus, enterprise managed to focus on organisational practices,
which include integrating flexible organisationahptices and constantly depending on new
information to diversify practices further, thugitag down the foundation for enterprises that
allows them to implement green activities efficlgnt

Finally, this study considers firm size to be aigitonal variable and examines the
action path as well as the impact of a GIS on gamisation’s sustainable performance that
were of various sizes, and a comparison was madbdadifferent results for these different
levels. At the micro-level, this study considersrfisize since it can influence GIS and
moderate the association among GIS and CFP. Fonmga small firms and large firms
might vary in GIS perceptibility and decision-madipreferences. GIS need considerable
investment and might be a high cost (Hull and Raleeg, 2008). Larger firms are usually
the main target of environmental complaints fronvegament, societies, social media and
customers, and they regularly become distinctiveesaand references in dealing with
environmental matters (Welch et al., 2002; Nishjta009). Therefore, better understanding
of whether and under what circumstances GIS im@d@EP is monetarily meaningful to
managers who have been engaging or are being ddaselopt GIS. This study claims that
firms practices GIS activities to convey a good sage and send green signals to external
stakeholders, resolve the information asymmetry, @tain positive feedback from various
stakeholders. For example, public listed firmsdéarorganisations) are required to declare

their CSR reports annually.



This study can be of significant practical valuedipwing enterprises to understand
how and when to implement a GIS. The conclusion a#th enterprise managers in
understanding the meaningfulness of context-basegnginnovation. This means that
enterprise managers should not engage in greenatinao blindly, and GIS implementation

needs to be done appropriately for each of theispsituations.

5.3. Implications for the Policy Developers

The implementation of GIS activities can prove &davantageous to the firms and even the
society at large. These activities must be encaddxy all policy-makers and governmental
bodies. Though the GIS at every level could posiyivaffect the CFP, this was not
universally true for the large firms. In this stydye stated that interactive term (GI1S*Size)
showed a negative sign, and was significant, thderaiing effect of the GIS on the CFP
weakened with increasing firm size. Thus, the Gi®xged a higher detrimental effect on the
CFP. Hence, the policymakers should take care &id# of the firms either large or small,
the governmental policies must encourage greernvations strategies in the firms that due
to the development of progressive measures likatesh grants or other punitive measures
like quotas or tariffs. These activities incredase significance of green innovation strategies
amongst the managers, who can help in resolvinga@mental management-related issues.
For instance, The Paris Climate Agreement was dignemany countries who pledged to
decrease the emissions and environmental polluDenelopment of GIS was seen to be an
important step in reducing emissions. More effectivols need to be established by the
government that go beyond green subsidies or grantsupport and encourage green
strategies. They also need to assess if these gnalesidies were not as effective as
anticipated — for example, access to cheaper tdpiteonduct green projects (notably via

direct participation by the government and subedlisoans), subsidies to green R&D,



consumer mandates, feed-in tariff policies pertagrtio renewable energy and green public
procurement rules. Firms that have received gramgreen subsidies need to be put under
scrutiny to improve the probability of subsidiesngeutilised effectively (Lin et al., 2015).
Next, as an alternative to framing policies derifemim a particular theory, government
authorities need to focus on listening to praatics to gain a better understanding regarding
what issues firms are facing when employing graeategies, particularly those large firms
that can perform well even when GIS is in place.

A consequential practical implication is that if afer companies decide to gain
greater CFP through GIS, formerly they will neesbaio pay attention to priority in resource
distribution to the GIS engagement. This study ltesalso propose that such strategic
resource allocation is not incompatible with thespit of CFP objectives that many smaller
companies face the resource and knowledge cortstrand understate the problems small
firms can meet in managing the inconsistent pressurvolved in the concurrent pursuit
financial and environmental objectives. The envinental policy-makers necessity identifies
the limitations which resource and knowledge camsts enact on the attainment of
environmental performance goals controlled for $ena@lompanies and offer suitable funding
and training support programs that help in the bgreent of the capability for smaller

companies to innovate and enhance their envirorahant CFP.

5.4 Limitations and Future Suggestions

Some limitations were noted during the interpretaf all the results of this study. Firstly,
the self-reporting data could lead to a common oekthariance. This study recommends that
future studies must adopt objective data for evalgagreen innovative performance.
Secondly, the cross-sectional data could causeotbarrence of the firm-specific effects

(Fraj et al., 2013; Pekovic et al., 2016). In fetuthe researchers must use a longitudinal



research design for validating the causal inferenEarthermore, this study only focused on
the automotive sector in the world, which could dnawany limitations. However, focusing

only on the automotive sector could ensure positiv@vation-related results. On the other
hand, in future, the researchers must focus oreréffit industries in other countries, for

deriving additional insights and comparing all tesults.
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Table 1 Descriptive Statistic

Variable Obs Mean Std. Dev. Min Max
ROA 1,129 0.1253 0.1152 -2.2000 0.5774
ROE 1,129 0.4847 1.3588 -4.5000 29.0400
ROS 1,119 0.7183 2.2555 -7.3333 14.0000
GIS 1,129 55.1327 9.1333 28.1767 79.0690
R&D Intensity 1,129 0.0191 0.1035 0.0000 15131
Advertisement Intensity 1,129 0.1087 0.0962 0.0000 0.5536
In total assets 1,129 8.4112 1.8941 2.7801 13.0843
Leverage 1,129 1.2382 4.6004 -0.6341 90.4000
Free Cash Flow 1,129 0.0387 0.0800 -0.4533 0.5177
In revenue 1,119 8.3706 1.8334 0.1310 12.4798




Table 2. Bivariate Correlation Matrix

1 2 3 4 5 6 7 8 9 10
ROA 1
ROE 0.1804 1
ROS -0.0189 -0.0115 1
GIS 0.0383 0.0267 -0.0205 1
R&D Intensity 0.0399 0.0318 -0.0072 -01202 1
Advertisement Intensity 0.0303 0.0236 -0.0431 -0.0510  0.0550 1
In total assets -0.0318 -0.0235 0.0404 0.0789 -0.0429 -04651 1
Leverage -0.0037 0.9206 -0.0102 0.0137 0.0232 0.0118 0.0060 1
Free Cash Flow 0.2004 0.0879 -0.0200 0.0651 0.0361 0.1857 -0.2306 -0.0278 1
In revenue 0.0582 0.0112 -0.1533 0.0014 0.0014  -0.3295 0.6942 0.0158 -0.01320 1




Table 3: The Effect of GIS on CFP

Dynamic system GMM

Panel 1 Panel 2 Panel 3
Variables ROA ROS ROE
ROA1 0.627***
(0.0926)
ROS:.1 0.791***
(0.000835)
ROE;, 0.00246* **
(0.000951)
GIS 0.000611** 0.00325*** 0.00158**
(0.000242) (0.000600) (0.000712)
R&D Intensity 0.0285 -0.0440 11.24%**
(0.191) (1.475) (1.617)
Advertisement Intensity -0.153 -0.223 -0.251
(0.100) (0.535) (0.245)
In total assets 0.0251*** 0.0942* 0.0690* *
(0.00575) (0.0660) (0.0276)
Leverage 7.61e-05 0.000124 0.289***
(0.000239) (0.00188) (0.00313)
Free cash 0.300* ** 0.477** 0.745* **
(0.0672) (0.823) (0.188)
Dummy R&D Intensity 0.0489 -1.908*** -1.956* **
(0.0716) (0.639) (0.398)
Dummy Advertisement Intensity -0.00424 0.0410 0.375*%*
(0.0334) (0.207) (0.177)
Constant -0.216*** -0.423 -0.432
(0.0731) (0.695) (0.320)
Y ear Dummy Yes Yes Yes
Observations 966 955 966
Number of firms 163 162 163
No of Instruments 26 26 26
AR1 -2.87(0.004) 0.30(0.062) -2.07(0.039)
AR2 1.124(0.263) 0.26(0.797) 0.02(0.984)
Hansen Test 16.45(0.422) 13.76(0.744) 30.49(0.116)
Different in Hansen Test 4.052(0.853) 9.02(0.341) 22.26(0.104)

Notes: All models are estimated by using the Blundell and Bond (1998) dynamic panel data system GMM estimations and
Roodman (2009) - Stata xtabond2 command. The standard errors are reported in parentheses, except for Hansen test, AR (1),
AR (2) and Difference-in-Hansen which are p-values. ***, ** and * indicate significance at 1%, 5% and 10% levels,
respectively. Time dummies are included in the model specification, but the results are not reported to save space. The
instruments employed in the first-differenced equation are two or more lags of the levels of the endogenous variables, while

one lag of the first-difference of the endogenous variables is used as instrument in the difference equation.



Table 4: The Contingency Effect of Firm Size on GIS- CFP Link

Dynamic System GMM

Model 1 Model 2 Model 3
Variables ROA ROS ROE
ROA.1 0.540* **
(0.0853)
ROS:.1 0.735***
(0.00983)
ROE;., 0.00404*
(0.00215)
GIS 0.00571*** 0.300*** 0.517***
(0.00140) (0.0725) (0.0799)
Size 0.0730*** 1.656* ** 3.329***
(0.0125) (0.634) (0.569)
Size*GIS -0.000598* * * -0.0350*** -0.0612***
(0.000153) (0.00905) (0.0101)
R&D Intensity 0.00259 -0.550 -0.308
(0.179) (0.496) (0.344)
Advertisement Intensity -0.127 -0.650 -1.278
(0.0799) (4.083) (1.892)
In total assets -0.0111 -0.0164 -0.538***
(0.0145) (0.314) (0.201)
Leverage -0.000230 -0.00101 0.286***
(0.000249) (0.00127) (0.00776)
Free cash 0.280*** 0.756 1.240***
(0.102) (0.829) (0.429)
Dummy R&D 0.0131 -0.197 -0.335
(0.0668) (2.256) (0.340)
Dummy Advertisement Intensity 0.0233 0.457 -0.244
(0.0322) (2.403) (1.619)
Constant -0.530*** -14.33*** -22.91***
(0.105) (4.034) (4.401)
Y ear Dummy Yes Yes Yes
Observations 957 955 957
Number of Firms 162 162 162
No of Instruments 29 29 29
AR1 -2.73(0.006) -2.51(0.012) -2.90(0.004)
AR2 0.73(0.468) 0.37(0.712) 1.68(0.093)
Hansen Test 22.82(0.198) 17.44(0.425) 13.37(0.717)
Different in Hansen Test 8.74(0.462) 8.75(0.364) 5.82(0.667)

Notes: All models are estimated by using the Blundell and Bond (1998) dynamic panel data system GMM estimations and
Roodman (2009) - Stata xtabond2 command. The standard errors are reported in parentheses, except for Hansen test, AR (1),
AR (2) and Difference-in-Hansen which are p-values. ***, ** and * indicate significance at 1%, 5% and 10% levels,
respectively. Time dummies are included in the model specification, but the results are not reported to save space. The
instruments employed in the first-differenced equation are two or more lags of the levels of the endogenous variables, while

one lag of the first-difference of the endogenous variablesis used as instrument in the difference equation.
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Figure 2: Effects of GIS on ROA: Contingent on Firm Size
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Highlights

The relationship between firm-level green innovation strategy and corporate financial
performance isinvestigated.

Green innovation strategy interacts with firm size to affect organizationd
performance.

The paper controlled for endogeneity that emerges from unobservable heterogeneity
of firms using the dynamic method of moments estimator.

Green innovation strategy shows significant positive effect on corporate financial
performance.

The small-sized firms displayed advanced green innovation strategies than the larger-
sized firms, which more inclined to to pursue variation and visibility, for accessing
better resources.



