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Abstract

The purpose of this study is to empirically investigate the impact of environmental
innovation constituting product innovation (PDI) and process innovation (PCI) on firms’
financial performance (FFP). It also inquires the mediating roles of environmental
management accounting (EMA) and the firm’s environmental strategy (FES) between
innovation and FFP. We have analyzed primary data collected from 363 respondents,
working at the managing positions in the manufacturing sector of Pakistan. The proposed
model was estimated by applying structural equation modeling. Results show that PDI
and PCI have positive and significant impacts on FFP. Furthermore, the findings indicate
that EMA and FES mediate the relationship between innovation and FFP in the
manufacturing sector of Pakistan. This is the first study in the available literature on
EMA, which promulgates a comprehensive theoretical model in the context of the
manufacturing sector of Pakistan by introducing two mediators between the association
of environmental innovation and firms’ financial performance. This study suggests the
managers of the manufacturing companies or similar sectors to introduce innovations in
their products and processes for developing a better EMA system; they must propose
appropriate environmental strategies to enhance their firms’ performance. The current
study also tends to assist policymakers in developing appropriate policies for the
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manufacturing sector of Pakistan by realizing the importance of environmental
innovation, EMA, and FES so that their environmental and economic impacts can be
managed and regulated.

Keywords: environmental innovation, product innovation, process innovation, financial
performance, environmental management accounting, firm’s environmental strategy,
manufacturing sector, Pakistan.

1. Introduction

Sustainable development refers to the development of a firm balancing the three-vector
approach comprising social development, environmental development, and economic
development. It means that the firm needs to consider the aspects of people, planet, and
prosperity for achieving sustainable development (Castro et al., 2016; Novikova et al.,
2019). This definition of sustainable development has been used here because a solution
resulting from a three-vector balanced approach performs better in the long as well as
short run. In this regard, the main objective of Environmental management accounting
(EMA) is to bring the stakeholders’ attention towards the influence of the manufacturing
process on the environment. EMA enables such decision making which is highly
effective for the organization and decreases the hazards for the environment. A study of
Lu and Taylor (2018) indicated that EMA’s objective to keep organizations responsible
for environmental and financial considerations remains one of the essential points of
EMA considerations. The ultimate purpose of most organizations is to be rewarded in
terms of physical and monetary gains. To fulfill this purpose, they apply different kinds
of practices, strategies, tools, and techniques for maximization of their returns (Saeidi &
Othman, 2017). Many studies focus on the relationship between EMA and environmental
performance (Solovida & Latan, 2017) but a few investigate the association between
EMA and FFP (Qiu et al., 2016). In this study, we investigate the impact of different
EMA tools on FFP.

The ultimate purpose of most organizations is to increase their financial value with the
help of different applications. To achieve their core objective of maximizing the financial
value, companies also pay attention to activities like corporate social responsibility
(CSR), environmental performance, sustainability reporting, and environmental
disclosure, etc. (Karlsson & Baéackstrom, 2015; Lu & Taylor, 2018). Nowadays,
organizations are operating in a highly competitive and rapidly changing business
environment (Lasyoud et al., 2018). In such a competitive and fluctuating environment,
firms are looking for ways through which they can boost their performance and
strategies. In such a situation, the ability to innovate can be helpful for companies to
survive and grow. Hence, firms innovate by producing innovative products through
innovative processes. In this way, they reduce wastage and enhance their profitability
(Reed, 2012). Innovation does not only contribute towards increasing the FFP but it also
helps the firm in achieving different strategic and environmental goals that are necessary
to achieve in the modern business world to survive and grow efficiently (Saeidi et al.,
2018; Seman et al., 2019; Singh et al., 2020).

Nowadays, for the assessment of the value of a firm, factors such as environmental
performance, CSR, reporting structures are also considered along with the conventional
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indicators of financial performance (Malcolm, 2011). Due to this trend, stakeholders
require firms to focus on sustainable development indicators also (Rodrigue, 2013). The
stakeholder theory suggests that the interests of stakeholders and pressure from different
stakeholders push the firm to adopt certain practices and tools, develop certain decisions
and strategies, and implement specific systems to achieve certain goals (Fernando &
Lawrence, 2014). These effects regarding the environmental concerns driven by the push
from the stakeholders are compelling firms of the modern business world to adopt
innovative practices, EMA systems, and effective strategies so that they can accomplish
the desired goals. In the modern era, firms want to prove themselves as sustainable and
environmentally friendly organizations because the current stakeholders not only demand
financial reporting but also require organizations to publish the social and environmental
reports as they publish financial reports. This allows the public to assess the organizations
whether they are socially and environmentally sustainable (Le et al., 2019; Neagu, 2019;
Schonborn et al., 2019).

Developed countries show a deep interest in developing pro-environmental strategies and
respond to the changing environment promptly. On the contrary, in developing countries
like Pakistan, due to the lack of environmental concern and poor pro-environmental
management in the manufacturing sector, a significant decline in the FFP is observed
(Pakistan Economic Survey [PES], 2020). Realizing the severity of the issue,
environmental consideration has become a focal point of research and policy in the
emerging economies (Hasniza & Malcolm, 2013; Lu & Taylor, 2018). If such
environmental considerations will not be acted upon then not only the firms’ performance
will decline but the overall global environment will be affected as the global
environmental skimp is being polluted. Currently, many companies are applying different
environmental tools for achieving sustainable goals (Solovida & Latan, 2017). The two
EMA tools that are directly related to sustainable development and indirectly related to
FFP are EMA and FES. Innovation helps the firm in applying these tools because
bringing innovation in the firm results in the application of new methods, technologies,
and systems through which the decision-making process, operations, and strategic
position of the firm can be improved (Saeidi et al., 2018; Seman et al., 2019; Singh et al.,
2020). An effective EMA system with a well-developed FES helps the firm to make
informed decisions and strategies for addressing the environmental issues and concerns
cost-effectively and efficiently. This explains how these tools contribute to improving
FFP. However, the process through which EMA and FES mediate the relationship
between innovation and the firm’s performance remains unexplored. The literature
concerning these influences on a firm’s performance is scant. The current study intends to
fill this gap in the literature by analyzing the mediating roles of EMA and FES between
environmental innovation and a firm’s performance in a combined model in the context
of the manufacturing sector of Pakistan. To accomplish this aim and to address the gap in
the literature, the following research questions are answered in this study:

» How EMA affects the relationship between PCI and FFP?
» How EMA affects the relationship between PDI and FFP?
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» How FES affects the relationship between PCI and FFP?
» How FES affects the relationship between PDI and FFP?

This study contributes in three ways. First, it explains the mechanism of enhancing the
firm’s financial performance through the mediating effects of EMA on the relationships
between PCI and FFP and PDI and FFP in the context of a developing country Pakistan.
Secondly, it explains how FES can be used to improve a firm’s performance by
promoting product and process innovations. Third, this study has a methodological
contribution. We have employed structural equation modeling (SEM) to estimate the
proposed model. Being a second-generation method it possesses multiple advantages of
modeling the primary data (Hair et al., 2018). Furthermore, findings of the study will help
strategy makers of firms to understand how they can improve their FFP through
promoting innovative products and processes and by applying the EMA system. They
should also emphasize on developing and executing an effective FES. In this way,
strategy makers and firms will be able to come up with better strategies and decisions for
the improvement of their environmental and financial performance. Hence, the present
study is expected to be a significant addition to the literature on EMA and FES due to its
theoretical and practical contributions.

2. Literature Review and Hypotheses Development
2.1 Process Innovation (PCI) and Firms’ Financial Performance (FFP)

Innovation is one of the basic factors that enhance the market share of the firms and
provide them a competitive advantage over others (Malcolm, 2011). It builds up the
potential of companies amplifies their performance in many aspects. There are three
dimensions of the company’s performance on which innovation has a particular impact.
These dimensions include customer’s performance, FFP, and market performance.
Previous literature describes innovation as a key factor in initiating a multiplier effect.
Companies performing well have an option to be financed easily. This can further
improve the product and process innovations because innovation is a capital-intensive
activity. Although similar innovations in an industry may reduce their effectiveness
(Saeidi et al., 2018), a greater variation in process innovations may help in enhancing the
financial performance considerably (Albelda, 2011; Ong et al., 2019; Saeidi & Othman,
2017).

The linkage between innovation and firm’s effectiveness, competitive advantage, and
performance established by the literature is further supported by the theory of creative
destruction (TOCD), which states that the innovativeness of the firm enables it to
outperform non-innovative firms (Chun et al., 2008). According to this theory, innovation
is a great way to facilitate economic development and improve the firm’s performance.
This theory provides a strong basis for the argument that innovation facilitates the
adoption of modern systems and innovative strategies that ultimately enhance the
economic performance of the firm. It is emphasized by this theory that the innovation
entails greater importance in developing the competitive advantage of firms to make them
superior to their non-innovative competitors (Canh et al., 2019). Therefore, innovative
processes adopted by firms tend to play a significant role in increasing the economic
performance and growth of firms. Besides TOCD, the resource-based-view (RBV) also
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supports this argument because according to the latter, the competitive advantage and
firm’s performance rely on the rare, unique, and innovative resources and capabilities of
a firm. These resources facilitate achieving a competitive advantage over other
competitors in the market (Bakar & Ahmad, 2010; Hart, 1995). Contingency theory
suggests that different contingent factors and uncertainties (organizational strategy,
innovation conditions, etc.) lead the firm to behave in certain ways and adopt certain
practices. Therefore, contingency theory also supports the argument that the innovations
taking place in a firm can enhance its financial performance (Islam & Hu, 2012; Otley,
2016). It means that the literature and existing theories provide sufficient support to the
argument that the PCI helps the firm to boost its performance.

A study conducted by the Hasniza and Malcolm (2013) in Turkey showed a strong and
positive effect of the PCI on firms’ performance by using the balanced scoreboard
approach using data from 197 manufacturing firms. Lasyoud et al. (2018) found that
when companies bring innovation in its branding, they consequently bring growth in FFP.
In contrast, less innovation brings less growth. A recent study by Hutahayan (2020)
indicated that innovation does not always require a significant change in the process,
sometimes it may be a small improvement in the previous arrangement. For example,
improvement in processing, reducing wastage, minimizing the cost. Applying innovation
strategy may improve the performance of the internal processes, which may contribute to
increasing FFP. Hasniza and Malcolm (2013) stated that if a firm introduces new
processing ideas, it gains a competitive advantage over other firms. Firms with a high
level of competitive advantage have an option to introduce a high level of innovation
which is not easily copied by the competitors; firms can tackle long-run benefits by using
this approach (Gomez-Conde et al., 2019; Reed, 2012; Saeidi et al., 2018).

Few studies negate the presence of a positive relationship between PCI and FFP. For
example, a study by Njanja (2013) concluded that PCI has a significant negative impact
on a firm’s performance. In another study, PCI was identified as a hurdle in the growth of
a firm (Mahfud, 2015). This may be due to the factors not considered by the researchers.
Most of the studies that explain the link between PCI and FFP were carried out in the
developed economies with a highly structured and developed manufacturing sector. The
literature on this linkage in the context of emerging economies is very thin. Hence, there
is an extreme need to find out about the linkage between PCI and firms’ performance in
emerging economies (Spencer et al., 2013). Furthermore, the review of previous studies
shows that a part of the literature regards the PCI as the positive predictor of FFP while
another part of the literature regards the PCI as the negative predictor of FFP. This lack
of harmony among findings of the role of PCI in determining the FFP requires further
empirical research on this relationship. Based on the above discussion, the following
hypothesis is proposed:

» Hj: PCI has a positive and significant effect on FFP.
2.2 Product Innovation (PDI) and Firms’ Financial Performance (FFP)

PDI either in the form of radical innovation or incremental innovation can be determined
by its degree of change. Radical innovation is related to introducing a new product or
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technology in the market while, incremental innovation relates to improvements or
modifying existing product (Habib et al., 2020; Wright, 2004). There exists a massive
debate in the academic literature on innovation. TOCD suggests that the innovativeness
of the firm enables it to outperform non-innovative firms (Chun et al., 2008). It means
that when a firm introduces innovation in its offerings and products, it attains a better
position to achieve and sustain an advantage over non-innovative competitors. This
innovation brings new customers to the company and holds the existing. In TOCD, it is
emphasized that the creative destruction proceeded through the innovations and
evolutions brings better economic results for the firm. When a firm brings innovation in
its products, it will be more likely to earn monopoly revenues and profits leading to
increased FFP (Canh et al., 2019). Therefore, it is argued that the PDI of the firm plays an
important role in the enhancement of its performance because it acts as the source to gain
a competitive advantage over other market players. TOCD supports this argument. RBV
also supports this argument because a firm’s performance and competitive advantage are
expected to be strongly reliant on unique and rare capabilities, resources, and strategies of
the firm (Bakar & Ahmad, 2010; Hart, 1995).

According to Nwokah (2009), PDI is positively and significantly correlated with
corporate performance in terms of profitability, customer loyalty, and growth rate.
Furthermore, the study of Berger and Mester (2003) indicated that the novelty in products
is a major key for a competitive edge and plays a significant role in increasing a firms’
performance. Gabriel and Valentin (2007) Conducted a study on the banking sector in the
USA and stated that a substantial portion of banks’ profits came from the improvements
in the products. They further argued that the highly innovative banks show better
performance and possess a greater attraction in customers’ minds. They further claimed
that if the firms continuously provide innovative experiences to their clients, they can
easily enhance their profit margin. Hence, firms can get an extraordinary profit by
launching PDI. The review of the literature shows that the PDI helps the firms to
incorporate new and required features and aspects in their product development. This
enables them to survive and compete in the market efficiently. Therefore, the PDI is
considered as an important determinant of FFP.

On the other hand, Simpson (2006) deemed that the PDI may bring negative effects on
firms’ performance due to high experimental cost and increased risk. In contrast, the
study of Wright (2004) based on two environmental perspectives stated that the PDI does
not affect firms’ performance in a benign environment, but has a positive and significant
impact on a firm’s performance in a hostile environment. In another study, Hasniza and
Malcolm (2013) claimed that PDI does not affect the firms’ productivity, however, it
plays a positive role in increasing a firm’s growth. It means that a large part of the
literature regards the PDI as the positive predictor of FFP. A few studies identify the PDI
as the negative or insignificant predictor of FFP. These opposing views about the role of
PDI in determining the FFP require further empirical research on this relationship.
Therefore, after analyzing the literature on PDI, researchers of this study propose the
following hypothesis:

» Hy: PDI has a positive and significant impact on FFP.
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2.3 Mediating Role of Environmental Management Accounting (EMA)

The main objective of the EMA is to achieve sustainability in the companies by making
pro-environmental decisions (Mahfud, 2015). Furthermore, the EMA also assists
organizations to save the environment and to recognize the environmental costs (Saeidi et
al., 2018). This can be achieved by switching to such machinery and material which does
not produce toxic waste. EMA also facilitates organizations to enhance their efficiency in
material and energy use. In addition, it plays a vital role in decreasing the environmental
influence through identifying, investigating, collecting, assigning, and controlling
environmental cost which is approximately 20% of any firm’s operating cost and is
typically unseen (Ferreira et al., 2010). Prior studies of Gale (2006) and Ferreira et al.
(2010) stated that clarifying the cost for the environment by EMA leads the organizations
to admit the true accounts for the annual cost. As a result, the managers are motivated and
forced to discover or introduce new systems and methods for reducing environmental
costs in the process of production or even at the time of new product development.
Furthermore, Minoja et al. (2010) indicated that the development of typical products that
required creative efforts have a plus point of the viable edge. In the literature on the
environment, the study by Chang (2011) highlighted that the production of green
products intervenes in the positive association between the organization’s ecological
ethics and a viable edge (Amir et al., 2020). Although, many studies investigate the
impact of innovation and the firm’s performance, a few investigated the relationship of
innovation with EMA. Hutahayan (2020) suggested that the contribution of innovation
strategy towards the EMA and the ultimate contribution of EMA towards the FFP have
been very scarcely examined in the prior studies. It means that there exists a clear gap in
the literature regarding the mediating role of EMA between innovation and a firm’s
performance. Hence, this study fills this gap by drilling EMA as a mediator between
environmental innovation and firms’ performance. This argument of the current study
finds theoretical support from TOCD because this theory suggests that innovation enables
the firm to adopt new and efficient ways and systems to enhance its growth and
performance. It means that the innovative firms are more likely to adopt the EMA system
so that, they can make reliable and informed decisions for the economic development of
the firm. Adoption of this system ultimately helps the firm to develop better accounting
and financial decisions favorable to the growth and success of the firm (Bakar & Ahmad,
2010; Canh et al., 2019; Chun et al., 2008; Fuzi et al., 2019; Andries & Stephan, 2019).
Hutahayan (2020) also suggests that the innovation strategy leads to the effective
application of the management information system within the firm, which in turn,
enhances the FFP. However, this study does not examine the distinct roles of PCI and
PDI towards EMA, and the ultimate role of EMA towards FFP. Based on the theory and
past studies, the following two hypotheses are developed:

» Hs;. EMA mediates the effect of PCI on FFP.
» H,. EMA mediates the effect of PDI on FFP.
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2.4 Mediating Role of Firm’s Environmental Strategy (FES)

A firm’s operations get affected by several factors due to environmental issues, for
instance, raw material processing, manufacturing process, usage of energy, advancement
in the process, product development, and management of waste. Often, firms apply
different environmental techniques to overcome these issues i.e. Life-cycle Assessment
(LCA), Total quality environmental management (TQEM), etc. Of all the available
choices, managers have to choose those environmental strategies that are integrated with
the firm’s environmental issues and environmental practices like EMA (Banerjee, 2001).
Hence, every organization is focused on its environmental management information
system (EMIS), environmental management control system (EMCS), and environmental
management accounting (EMA) to achieve sustainable growth and to improve its
environmental strategies according to its operational needs.

In addition, firms also consider environmental strategy (FES) as a core objective to
achieve a competitive advantage over their competitors (Narayanan, 2014; Solovida &
Latan, 2017). The literature on FES indicated that firms can effectively apply FES
through practices like introducing green activities, developing pro-environmental
products, advancing in existing processes, change in technological procedures, or doing
any other environmental innovations (Mahfud, 2015). According to Solovida and Latan
(2017), continuous improvement can be achieved by improving the intangible assets of a
firm. The intangible assets of a company can be improved in two ways. First,
environmental issues must be integrated into the strategic planning processes. Second,
EMA practices must be used. The interaction of these two factors brings improvement in
the company’s overall performance. Gosselin (1997) claimed that different types of the
strategy adopted by the firm according to business nature can be used for improving the
innovation process of the company. Malcolm (2011) suggested that the current practices
in conventional accounting are not sufficient for a company to achieve sustainability.
There is a need to develop a link among practices such as EMA, Environmental
Management System (EMS), EMCS, EMIS, etc. Hence, FES along with EMA is
considered as the key element in achieving environmental sustainability (Christ & Burritt,
2013). The FES creates an innovative environment within the organization by saving
wastage cost, implementing sustainable procedures, etc.

Given this, we can state that the FES has a significant intervening role in the relationship
of innovative orientation practiced by a firm and the firms’ performance (Malcolm,
2011). Extending RBV, it can be stated that if a firm utilizes its internal resources to
develop innovative strategies and plans, its financial performance can be improved.
Therefore, it can be argued that the RBV provides a pathway to the argument that the
innovation within the products and processes of firms through internal resources leads
them to practice effective FES, which is ultimately beneficial for the economic
performance of the firm. The role of FES in increasing the firm’s performance lies in the
fact that stakeholders mostly view and evaluate the performance of the firm through its
social and environmental performance. Therefore, RBV provides support to this
argument by suggesting that firms benefit from environmental strategies through their
effect on external reputation and internal capabilities (Akben-Selcuk, 2019; Canh et al.,
2019). When FES is based on innovations, there are more chances that the environmental
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and CSR performance of the firm will contribute towards its reputation so, the number of
customers attracted to the firm will increase. It means that innovation helps the firm to
apply new tools and technologies to structure its FES so that, it can identify
environmental and financial concerns and address them through improved strategies. An
effective FES formulated and executed properly, in turn, helps the firm to achieve its
financial as well as environmental goals. Hence, FES is theorized to act as a mediator
between innovation and firm’s performance. However, the existing literature does not
provide any explanation and empirical evidence regarding the mediating role of FES
between innovation and firm’s financial performance. Based on the discussion above, we
propose the following two hypotheses:

» Hs. FES mediates the relationship between PCI and FFP.
» Hg. FES mediates the relationship between PDI and FFP.

The proposed theoretical model tested in this study is demonstrated in Figure 1. Product
(PDI) and process innovation (PCI) are the independent variables, financial performance
(FFP) is the dependent variable. Environmental management accounting (EMA) and the
firm’s environmental strategy (FES) are the mediating variables.

Hs (+)

/ Product

Innovation

Environmental
Innovation

Firm’s Financial
Performance

Process
Innovation

Hs (+)

Hs (+)
FES

3. Research Methodology

This study uses a quantitative approach and follows the philosophy of positivism because
this study aims to investigate the empirical effect of environmental innovation on FFP
with the mediating role of EMA and FES. The non-probability purposive sampling
technique has been used in the current study because this sampling technique enables the
researcher to select an appropriate sample, which perfectly fits with the purpose of the
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study (Etikan et al., 2016; Tongco, 2007). As the purpose of this study is to examine the
effect of environmental innovation on FFP along with the mediating role of EMA and
FES in the manufacturing sector of an emerging economy, middle-level, and top-level
managers of manufacturing firms in Pakistan were chosen as the respondents for this
study. The contact details of these managers were obtained from the website of Yellow
Pages to determine the sample size, we have used the rule proposed by Hair et al. (2018)
was applied. According to this rule, the sample size must be at least 10 times the number
of items used (Kline, 2015; Amir & Chaudhry 2019). Following this rule, there must be
350 observations (=35 items x 10). Keeping the risk of missing and blank responses
under consideration, 375 questionnaires were distributed among target participants
through personal meetings and online platforms. Only 17 responses were received via
online sources, including one incomplete response, which was deleted. On the other hand,
356 questionnaires were filled through self-administered data collection. Out of these 356
questionnaires, 9 questionnaires were roughly marked and incomplete. Hence, 363
responses were used for data analysis. The final sample size with 363 responses fulfills
the requirement specified by Hair et al. (2018) and Kline (2015) for performing structural
equation modeling (SEM) through AMOS. This software was used to estimate the
measurement and structural models.

3.1 Measures

The scales used to measure the variables of this study were adopted from prior studies.
Five-point Likert scale indicating 1 for “strongly disagree” to 5 for “strongly agree” was
used to measure the responses. In this study, environmental innovation was measured in
terms of two dimensions, namely PCI and PDI. The instrument regarding the PCI and
PDI was adopted from the study of Wang and Ahmed (2004). These scales have good
reliability standards and have been used in several studies (Gunday, Ulusoy, Kilic, &
Alpkan, 2011; Saeidi & Othman, 2017). EMA was measured through the scale developed
and used by Ferreira et al. (2010). FES was measured by using the scale consisting of
eight items developed by Walls, Phan, & Berrone (2008). FFP was measured through a
scale developed by Kaplan and Norton (1996), which is considered as the best
measurement instrument for the FFP according to the literature. It has been used by many
studies (Bodlaj, 2010; Gunday et al., 2011; Igbal, 2013; Saeidi & Othman, 2017; Saeidi
etal., 2018).

4. Data Analysis and Results

Data from 363 respondents were analyzed to estimate the proposed theoretical model
given in Fig. 1. Among the 363 respondents, 227 respondents were males and the
remaining 136 respondents were females. The educational qualification of respondents
indicated that the majority of the respondents (i.e. 150 out of 363) were having a
postgraduate degree (41.3%). 143 respondents had a graduation degree (39.4% of the
total). 70 respondents (19.3%) of the total sample were having more than 16 years of
education (e.g. M.Phil, M.Com-Hons., MBA, and MS).

4.1 Discriminant Validity

To ensure the discriminant validity in the scales used in this study, the correlations of all
five variables have been computed. Table 1 presents the correlation coefficients of EMA,
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FES, PCI, PDI, and FFP. The values of the variance inflation factor (VIF) are also
reported in column 2.

Table 1: Multicollinearity and Discriminant Validity (n=363)

Constructs| VIF EMA FFP FES PDI PCI
EMA 1525 | o751%*
FFP - 0.609 0.758**
FES 1.964 0.560 0.681 | 0.756**
FDI 1749 | (455 0.667 0.679 | 0.806**
PCI 1.829 | 0553 0.735 0619 | 0650 |0.819**

Notes: Correlation is significant at the 0.01 level (2-tailed), *=p<0.05, **=p<0.01,
***=p<(0.001.EMA=EMA; FFP=Firm FFP; FES=Firm FES; PDI=PDI; PCI=PCI.

Discriminant validity reveals whether a theoretically distinct variable is numerically
distinct or not. For this purpose, VIF and correlations are analyzed. It can be seen that the
correlation of each PDI with itself, PCI with itself, EMA with itself, FES with itself, and
FFP with itself are larger than the inter-variable correlation coefficients. It means that the
scales used in this study qualify for discriminant validity. The multicollinearity issue is
checked by calculating the value of VIF for all independent and mediating variables of
the current study. Results given in Table 1 show that VIF against EMA, FES, PCI, and
FDI are all less than 5. This indicates that there is no multicollinearity issue in the data
for all the variables of this study (Campbell & Fiske, 1959; Kline, 2015).

4.2 Convergent Validity

Fornell and Larcker (1981) suggest that composite reliability (CR) is a good measure to
establish the reliability of scales used in a study. Therefore, CR has been computed for all
five variables of this study. Furthermore, the average variance extracted (AVE) for each
of the five variables was estimated. The indicators of reliability and convergent validity
are presented in Table 2.

Table 2: Reliability and Convergent Validity

Reliability C‘\’/”a‘fiegﬁ;”t

Constructs Items C;ﬁ) 1;}:181)’ s I'\E:ecl)?g))lzi:l)ftlit:s é\;i:zgfe\d/i:é\l;g
EMA 13 .946 0.944 0.564
FFP 7 .905 0.904 0.575
FES 8 915 0.914 0.572
PDI 4 .880 0.881 0.649
PCI 3 .859 0.859 0.671

Notes: EMA=EMA; FFP=Firm FFP; FES=Firm FES; PDI=PDI; PCI=PCI; a=Cronbach’s alpha; CR=Composite reliability.
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It can be seen in Table 2 that the Cronbach’s alpha coefficients and composite reliability
values for all five variables are greater than 0.7. This indicates that the scales used to
measure these variables are reliable. The above-mentioned values of AVE for all five
variables are greater than 0.5. This indicates that the data has convergent validity also
(Campbell & Fiske, 1959; Kline, 2015).

4.3 Confirmatory Factor Analysis (CFA)

To assess the appropriateness of the items used to measure the five latent variables used
in this study we have performed Confirmatory Factor Analysis (CFA). The model fit
statistics of the model obtained through CFA are given in Table 3.

Table 3: Nested Confirmatory Factor Analysis (n=363)

Model Fit Threshold Range | Observed Values
Indices
© 1375.932
Df 538
¥’ 1 df Lesser than 3 2.557
Nested Model GFI >80 830
IFI >.90 .908
CFlI >.90 .907
RMSEA <.08 .066

Notes: y*= Chi Square; Df= Degree of freedom; CFl= Comparative Fit Index;
RMSEA= Root Mean Square Error of Approximation.

It can be seen that the values of CMIN/Df, IFI, CFI, GFI, and RMSEA of the current
model fall within the acceptable ranges given in column 3. The value of CMIN/df is less
than 3, GFI is greater than 0.80, IFI and CFI are greater than 0.9, and RMSEA s less than
0.08. Hence, the estimated CFA is a good fit.
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The estimated measurement model is demonstrated in Figure 2.
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Figure 2: Measurement Model

4.4 Descriptive Analysis of the Variables

To check the normality of the data for all five variables the descriptive statistics have
been computed and presented in Table 4. It presents the minimum, maximum, and mean
values of PCI, PDI, EMA, FES, and FFP. The mean value of each of the five variables
falls around 3, which is within the normal range of the data i.e. 1-5. It ensures the absence
of any extreme value or outlier in the data of each of these variables. The values of the
standard deviation of EMA, FES, both types of innovations, and FFP also indicate that
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there exists moderate variation in the data because the standard deviation is around 1/3"
of the mean (Mishra et al., 2019).

Table 4: Descriptive of Study Variables

Constructs Min Max Mean SD | Skewness
PCI 1.00 5.00 3.3939 .9999 -.561
PDI 1.00 5.00 3.6253 2442 -.927
FES 1.00 4.88 3.6758 .9468 -.339
EMA 1.00 5.00 3.5052 .9958 -.719
FFP 1.00 5.00 3.5919 .9818 -.903

Note: EMA=EMA; FFP=Firm FFP; FES=Firm FES; PDI=PDI; PCI=PCI.

It is evident from Table 4 that the coefficients of skewness for EMA, innovation (process
and product), FES, and FFP given in column 6 are greater than minus one but smaller
than plus one. The threshold for the skewness coefficient indicates that if the values of
skewness are within the range of -1 to +1, data is normally distributed. As this condition
is fulfilled for the current data so, the normality and adequacy of the current data are
proved. Based on the above discussion we can conclude that the data collected for this
study is appropriate for further analysis (Cain, Zhang, & Yuan, 2017; Kim, 2013).

4.5 Structural Equation Modeling

To assess the effects of PDI and PCI on FFP and the mediating paths, SEM has been
performed in which direct, total, and indirect effects of variables along with their
significance levels have been computed. Results of SEM are presented in Tables 5 and 6.
The unstandardized and standardized beta values are given in columns 2 and 3
respectively. Columns 4, 5, and 6 present the corresponding values of standard errors
(S.E.), critical ratios (C.R.), and p-values.

Table 5: Regression Weights

Relationship | Unstandardized B | Standardized p| S.E. | C.R. |P-value
PDI — FES 414 448 .044 |9.361| 0.000
PDI — EMA .186 192 .053 |3.528| 0.000
PCI — FES 278 .294 .045 16.134| 0.000
PCI — EMA .389 .390 .054 |7.182| 0.000
EMA — FFP 229 .234 .041 |5.595| 0.000
FES — FFP 218 212 049 |4.462| 0.000
PCI — FFP 294 .302 047 16.248| 0.000
PDI — FFP 169 178 .046 |3.643| 0.000

Note: EMA=EMA; FFP=Firm FFP; FES=Firm FES; PDI=PDI; PCI=PCI.

ns=not significant, ns=p>0.1, *=p<0.05, **=p<0.01, ***=p<0.001.
The regression weights show that PCI and PDI have significant positive effects on firms’
financial performance, EMA, and FES. It means that an increase in PCI and PDI causes a
significant increase in FFP, EMA, and FES because p-values corresponding to regression
weight is less than 0.001. Similarly, the regression weights of each of EMA and FES on
FFP are also positive and significant. It means that an improvement in EMA and FES
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causes a significant increase in FFP because the p-value corresponding to the regression
weights is less than 0.001. Table 6 shows the results of indirect, direct, and total effects of
PCI and PDI on FFP, EMA, and FES. The p-value corresponding to the regression
weights is less than 0.001, indicating that all the regression weights are significant
(Afthanorhan, 2013; Kline, 2015).

4.5.1 Mediation Analysis

Table 6 shows the results of indirect, direct, and total effects of PCI and PDI on FFP,
EMA, and FES. The p-value against all these regression weights is <0.001 so, all these
regression weights are significant (Afthanorhan, 2013; Kline, 2015).

Table 6: Structural Model Results

Variables | Effect FES EMA FFP P-Values
Indirect - - .154** .010

PCI Direct .294** .390* .302** .010
Total .294%** .390** A56%* .010
Indirect - - .140** .010

PDI Direct A48** .192** 178* .014
Total 448** .192** .318** .010

Note: All values are standardized. EMA=EMA; FFP=Firm FFP; FES=Firm FES; PDI=PDI;
PCI=PCI. ns=not significant, ns=p>0.1, *=p<0.05, **=p<0.01, ***=p<0.001.

Results given in Table 6 show that the PCI and PDI have significant positive effects on
FFP, which means that product and process innovations are followed by an increase in
the FFP (p-value<0.05). However, the direct effects of PCI and PDI on FFP do not make
up the total effects of PCI and PDI on FFP. It means that there exists some mediation
between PCI and FFP as well as between PDI and FFP. This mediation is caused by
EMA and FES, which is termed as the indirect effects of PCI and PDI on FFP. Results
are showing that PCI and PDI both have significant positive effects on EMA as well as
on FES, and both EMA and FES in turn, have significant positive effects on FFP so, the
mediating roles of EMA and FES between PCI and FFP as well as between PDI and FFP
have been established. Figure 3 shows the estimated structural model obtained using
AMOS. This model shows that PCI and PDI have positive effects on FFP. Furthermore,
this figure reveals that both mediating paths of this study are also positive.
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Figure 3: Structural Model

5. Discussion

The main purpose of this study was to empirically examine the effects of PCI and PDI on
FFP. EMA and FES are the factors which were introduced in this study as the mediators.
To test the proposed model, data from 363 managers of manufacturing firms in Pakistan
was gathered through a questionnaire specifically developed for this study. The collected
data was analyzed using SPSS v-25 and AMOS v-24. The first hypothesis of the study
indicates that there is a positive and significant relationship between PCI and FFP. The
claim of H; has been proved by the SEM results, which shows that the standardized beta
coefficient showing the effect of PCI on firm performance is 0.302 (p-value < 0.001).
This result is consistent with the findings of Forsman (2013) and Saeidi and Othman
(2017). The H, of the study stated that there is a positive and significant association
between PDI and firm performance. The outcome of the current study against PDI
indicates that it has a significant positive effect of 17.8% on firm performance
(Standardized Beta coefficient is 0.178 with p-value = 0.014). The result of current
research is inconsistent with Mahfud (2015) but consistent with Wright (2004). Results
regarding the hypotheses related to EMA (i.e. H; and H,) indicated that the process and
PDI have individual positive and significant effects on EMA, which in turn has a
significant positive effect on firm FFP via EMA. These results are consistent with some
prior studies that proved the positive and significant association of EMA with firm
performance e.g. (Ferreira et al.,, 2010; Solovida & Latan, 2017). The next two
hypotheses claimed that product and PCI have positive and significant effects on firm
performance via FES. The results of SEM proved both these hypotheses so, these two
hypotheses are also accepted. These results are in line with suggestions of Hoos et al
(2015) and Schaltegger and Burritt (2017) because these studies also support the positive
contribution of innovation and FES towards the firm’s performance.
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6 .Conclusion

The purpose of this research was to examine the effect of product and PCI on FFP along
with mediating effects of EMA and FES on the relationship between the two dimensions
of environmental innovations and the firm’s performance. Subsequently, it assessed the
separate effect of PCI and PDI on FFP through the mediating roles of EMA and FES. The
results of the current research indicate that PDI has a positive and significant effect on
FFP. Based on these results, it is suggested that the successful PDI will result in cost
reductions and eventually will lead to the enhancement of the profitability of the
organizations. Based on the empirical analysis done in this study, we may conclude that
the companies that produce a wide range of products by using innovative techniques and
processes will be able to attract more customers, for a greater time-span. This will enable
them to increase their profitability. PCls and PDIs are an advancement or improvement in
the company’s existing system which leads to attracting more clients/buyers. Innovation
brings a competitive edge for the company over its competitors and consequently
increases the company’s performance. Moreover, based on this study’s results, it is
deemed that EMA and FES play a vital role between environmental innovation and firm
performance. When firms adopt innovative processes and offerings, they get into a better
position to improve their EMA system so that, they can make improved and informed
decisions through an effective EMA system. This improvement in the EMA system
contributes towards the FFP positively. Therefore, it can be suggested here that EMA
plays a positive mediating role in the relationship between innovation and firm’s
performance. When firms adopt innovative processes, they come in a better position to
develop better FES so that, they can practice better decisions and strategies regarding
their environmental performance. The effective FES contributes towards the FFP
positively because it enhances the reputation and CSR involvement of the firm.
Therefore, it can be suggested here that FES plays a positive mediating role in the
relationship between innovation and firm’s performance.

7. Implications, Limitations, and Further Suggestions

The current study, its suggestions, its findings, and empirical evidence tend to be of great
importance in the literature and practice due to their theoretical as well as practical
implications. The current study and its findings will contribute to the literature by
overcoming the existing gap in the literature regarding the mediating roles of EMA and
FES between innovation and firm’s performance. The proposed theoretical model is
tested using a second-generation analytical technique. The empirical evidence supports
the proposed theory explaining the mechanism of improving financial performance
through environmental innovation. The model presented in this study will help
researchers and practitioners to understand the phenomenon in detail. Furthermore, the
literature about the contingency theory, stakeholders’ theory, and TOCD will be
enhanced through current findings. Practically, the findings of the study will help strategy
makers of firms to understand how they can improve their FFP by bringing innovation,
applying the EMA system, and developing as well as executing an effective FES. In this
way, strategy makers and firms will be able to develop and implement better strategies,
systems, and decisions for the improvement of FFP. This study will be helpful for
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policymakers as it emphasizes the significance of EMA, innovation, and FES in
improving organizational performance.

Besides contributions, there exist some limitations in this study that should be overcome
in future studies. First, the current study and its results are limited to manufacturing firms
of Pakistan as the findings are based on the perspective of managers of manufacturing
firms in Pakistan. The role of innovation, FES, and EMA towards the corporate FFP may
not be similar among all sectors, industries, or firms. Therefore, future researchers are
recommended to conduct cross-sector examinations and comparisons for improving the
findings of the study and their generalizability. Secondly, the current study used
subjective measures for evaluating the FFP. Future researchers should use
objective/numerical indicators to measure FFPs for better and accurate measurement of
the variable. Thirdly, the current study incorporates EMA and FES as the mediators
between innovation and firm performance while the innovation can help the firm in
developing certain capabilities and competitive edge that in turn, contribute towards the
FFP. Therefore, future researchers should evaluate the phenomenon through which
innovation can help the firm to build organizational capabilities. Furthermore, mere FFP
is not enough to evaluate the performance of the firm therefore, future researchers should
focus on other types of firm’s performance indicators in future studies e.g. environmental
performance, social performance etc.
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