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1. Introduction

Empirical analysis in between innovation as well as the firm performance particularly in
the pharmaceutical manufacturing firms, we explore the key factors that drive innovation and to
enhance the performance of the firm. The product, process and organizational innovation are
critical drivers for firm performance in the pharmaceutical manufacturing firms. Firms that invest
more in research and development, to build capabilities, and cultivate a market-oriented and
highly skilled workforce tends to be more innovative. Various factors that contribute to innovation
and performance include, industry attentiveness, government support, technology adoption,
intellectual property protection, and collaboration. Firms in the pharmaceutical manufacturing
industry can benefit from developing effective strategies for innovation and growth that take into
account these various factors and the complex interactions between them. The paper highlights
the significance of the pharmaceutical manufacturing industry in Sindh Pakistan, which is one of
the largest and fastest-growing industries in the country. This industry is critical for providing
affordable and accessible healthcare products to people of Pakistan and supporting the country's
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economic development. Pharmaceutical manufacturing industry in Pakistan faces a range of
challenges, including intense competition, changing consumer demands, and a rapidly evolving
regulatory environment. Firms in this sector must navigate these challenges while also investing
in innovation and maintaining high levels of performance. According to a report by McKinsey &
Company, pharmaceutical firms that invest in innovative manufacturing processes can achieve
up to a 30% reduction in manufacturing costs and a 50% reduction in time (Bughin, Deakin, &
O’Beirne, 2019). In a study conducted by the University of Cambridge, it was found that
pharmaceutical companies that adopt innovative manufacturing technologies such as continuous
manufacturing can increase their production efficiency by up to 50%, resulting in significant cost
savings (Bughin et al., 2019).

The Pharmaceutical Research and Manufacturers of America (Bjornsson et al,,
2003),notes that innovation in manufacturing can also improve product quality and reduce the
risk of drug shortages, which is particularly important while Covid pandemic in 2019 (Ferreira,
Cardim, & Coelho, 2021). A report by the International Federation of Pharmaceutical
Manufacturers and Associations (Siewert et al., 2003) (IFPMA) highlights the role of innovation
in enabling pharmaceutical companies to address unmet medical needs and improve patient
outcomes, ultimately contributing to global health and well-being (Siewert et al., 2003). In
summary, innovation in pharmaceutical manufacturing has significant benefits for companies and
society as a whole, including cost savings, increased efficiency, improved product quality, and
better patient outcomes. A study by PwC found that companies that prioritize innovation in their
manufacturing processes have a higher return on investment (ROI) compared to those that do
not, with an average ROI of 11.3% versus 7.3% (Domokos, Nagy, Szilagyi, Marosi, & Nagy,
2021). According to the International Society for Pharmaceutical Engineering (ISPE), innovative
manufacturing technologies such as continuous manufacturing and digital manufacturing can
enable pharmaceutical companies to produce personalized medicines and small-batch drugs
more efficiently and cost-effectively (Schuirmann, 1987). World Economic Forum highlighting the
role of digital technologies in enabling more sustainable manufacturing processes (Mathematics,
2016),(World Economic Forum, 2020), (Evans et al., 2019). The COVID-19 pandemic has further
highlighted the importance of innovation in pharmaceutical manufacturing, with companies racing
to develop and produce vaccines and treatments at an unprecedented pace. The use of innovative
manufacturing methods such as mRNA vaccines has also revolutionized the way vaccines are
produced (Baptista, Carapito, Laroui, Pichon, & Sousa, 2021). While there are examples of
innovative manufacturing processes being adopted by some pharmaceutical companies in
Pakistan, such as the use of continuous manufacturing by a local manufacturer of generic drugs
(Taugeer, Myhr, & Gopinathan, 2019).

One of the main challenges is no investment particularly in research and development
R&D by many pharmaceutical companies in Sind Pakistan, which limits their ability to innovate
(Kremer, 2002; Sarwar, Waheed, Sarwar, & Khan, 2020). Furthermore, there are regulatory and
infrastructure challenges that hinder the adoption of innovative manufacturing technologies in
Pakistan (Musaheb & Ibrahim, 2022) (The News, 2019). Additionally, there are infrastructure
challenges, such as the lack of reliable electricity supply, which can disrupt manufacturing
operations and increase costs (Pakistan Today, 2019). Despite these challenges, there are
initiatives underway to promote innovation in the pharmaceutical manufacturing sector.
Pakistan’s first continuous drug manufacturing unit launched" (Hussain, Hassali, Hashmi, &
Farooqui, 2018). Due to the global prevalence of this contentious issue there is need to conduct
an adequate research with the view to inspire businesses to adopt new practices. Some recent
studies indicate that because the financial crisis has had an impact on them, the results are not
particularly conclusive (Psomas, Wang, & Assad & Alshurideh, 2020).

1.1. Innovation

Innovation is defined as the process of introducing new ideas, products, services, or ways
of doing things that bring about significant positive change (Bigliardi & Filippelli, 2022).
Innovation is a crucial driver of economic growth and societal progress. In the context of
innovation, citations are important because they allow innovators to build on the work of others
and to avoid repeating previous mistakes or reinventing the wheel (Jotaba, Fernandes, Gunkel,
& Kraus, 2022). By citing previous research, innovators can acknowledge the contributions of
others and situate their own work within the broader context of existing knowledge. Moreover,
citing previous work can also help innovators to identify gaps in existing knowledge and to
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generate new ideas for further research or innovation (Id, 2022). By analyzing and synthesizing
existing research, innovators can identify new opportunities for innovation and develop more
effective and efficient ways of addressing current challenges. In summary, innovation and citation
are closely linked, as the process of innovation relies on building on previous work and
acknowledging the contributions of others. Citations help to ensure that innovation is grounded
in a solid foundation of existing knowledge and that new ideas are developed in a context of
ongoing research and development.

1.2. Variables of the study
1.2.1. Firm performance (Endogenous Variable)

Firm performance refers to the effectiveness and efficiency with which a company uses
its resources to achieve its objectives. There are numerous factors that can affect firm
performance, including financial measures, customer satisfaction, employee engagement,
innovation, and social responsibility. Naranjo-Valencia, Jiménez-Jiménez, and Sanz-Valle (2016)
analyzed the impact of organizational innovation on firm performance. The authors found that
companies that were more innovative tended to have higher levels of performance across a range
of measures, including profitability, productivity, and employee satisfaction. The study also found
that innovation had a positive impact on customer satisfaction and loyalty. Another study by Hitt,
Bierman, Shimizu, and Kochhar (2001) examined the strategic human resource management
(SHRM) effect on firm’s performance. Boston Consulting Group, companies that consistently
invest in innovation outperform their peers in terms of revenue growth, profitability, and total
shareholder returns. European Commission 2016 found that firms that engage in innovation
activities have higher sales growth and are more likely to enter new markets compared to those
that do not, another study found that innovative firms are more likely to report high levels of
employee satisfaction and customer loyalty, as well as greater market share. It is important to
note, however, that the relationship between innovation and firm performance may vary
depending on the type of innovation and the industry context. However, the success of innovation
initiatives may depend on various factors, and firms should consider the type of innovation and
industry context when developing their innovation strategies(Mirza, Abbas, & Nawaz, 2020).

1.2.2. Process innovation (Exogenous Variable)

Process innovation is a key driver of firm performance, as it can help firms improve
efficiency, reduce costs, and enhance product quality, a study by researchers at the University of
Sussex found that firms that engage in process innovation tend to have higher productivity,
profitability, and market share compared to those that do not (Akram, Siddiqui, Nawaz, Ghauri,
& Cheema, 2011; Bocquet, Le Bas, Mothe, & Poussing, 2017). It is an important to note, however,
that the success of process innovation initiatives may depend on various factors such as the
complexity of the process, the firm's ability to effectively implement and manage the new
process, and the availability of resources. A study by researchers at the University of Leeds found
that firms that invest in process innovation and develop the necessary organizational capabilities
tend to have higher financial returns (Kafouros, Love, Ganotakis, & Konara, 2020). However, the
success of process innovation initiatives may depend on various factors, and companies should
carefully consider the complexity of the process and their own capabilities when developing their
process innovation strategies.

1.2.3. Product innovation (Exogenous Variable)

A key element of firm performance, as it can help firms stay competitive, increase market
share, and generate higher profits. According to a study by the European Commission, firms that
introduce new or significantly improved products tend to have higher sales growth and are more
likely to enter new markets than those that do not engage in product innovation European
Commission, 2016. The University of Sussex found that firms that introduce new products tend
to have higher productivity, sales growth, and market share compared to those that do not
(Bocquet et al., 2017). According to Boston Consulting Group (BCG) companies that consistently
launch new products generate higher revenue growth and profitability compared to those that do
not (Kafouros et al., 2020). It is pertinent to know that the success of product innovation
initiatives may depend on various factors such as market conditions, customer preferences, and
the company's ability to effectively bring new products to market.

1.2.4. Organizational innovation (Exogenous Variable)
The performance of a company may be significantly improved via organizational
innovation. Organizational innovation is positively correlated with company performance, both in
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terms of financial indicators and non-financial variables, such as market share, customer
happiness, and staff satisfaction, according to a research by (Jiménez-lJiménez & Sanz-Valle,
2011). Furthermore, another study by (Saunila, 2017) and (Shouyu, 2017) discovered that
organizational innovation improves businesses' competitive advantage, which in turn has a
positive impact on company performance. The study also revealed that characteristics such as
market dynamism, technical uncertainty, and competitive intensity function as moderators in the
association between organizational innovation and company success. Overall, these studies
indicate that there is a positive nexus between innovation of the firm and its performance,
particularly when firms are working in a competitive and dynamic context.

1.2.5. Innovation Capabilities of the Organization (Mediator)

Organizational innovation capability has been found to have a positive relationship with
firm performance. According to a study by (Su, Cheng, Chung, & Chen, 2018) organizational
innovation capability is positively related to firm performance, both in terms of financial indicators
and non-financial measures, such as productivity, market share, and customer satisfaction.
Similarly, another study by (Al-kalouti et al., 2020) investigate that organizational innovation
capability is a critical determinant of a firm's performance. The study suggested that firms that
have a high level of organizational innovation capability are more likely to generate innovative
products and services, improve their competitive advantage, and achieve superior operational
performance. Overall, these studies suggest that developing and maintaining a strong
organizational innovation capability can have a positive impact on firm performance, especially
in terms of generating new products and services, improving productivity, and enhancing the
firm's competitive advantage.

1.2.6. Dynamic capability (Mediating Variable)

Dynamic capability has been found to have a positive relationship with firm performance.
Teece, Pisano, and Shuen (1997) assert that "dynamic capability is positively related to firm
performance, both in terms of financial indicators and non-financial measures, such as market
share, customer satisfaction, and employee satisfaction” (p. 516). In a similar vein, Ambrosini
and Bowman (2009) showed that dynamic capacity is a key factor in determining a firm's
performance in another research. According to the survey, businesses with a high level of
dynamic capacity are better able to adjust to shifting market conditions, take advantage of fresh
possibilities, and manage risks. As a result, the businesses are able to perform financially better.
Additionally, a different research by Zahra and George (2002) revealed that dynamic capacity
has a positive impact on the performance of innovation, which in turn has a positive impact on
financial performance. According to the report, businesses with a high level of dynamic capability
are better equipped to create and put into practice cutting-edge strategies, which boosts financial
success. These studies demonstrate that dynamic capacity can enhance company performance,
particularly when it comes to adjusting to shifting market conditions, seizing new opportunities,
controlling risks, and coming up with creative business ideas.

1.3. Problem statement

Pharmaceutical firms have no dynamic superiority in the area of research and
development, to innovate drugs which is a crucial role in alleviating diseases and to improve the
health and expectancy life human being. Pharmaceutical companies in Sindh are in need of
energy, knowledge, and people resources to manufacture a revolutionary drugs (Tomanna, Gerbi,
Hossin, & Zhang, 2018). The effectiveness and performance of businesses are determined by
how effectively they produce innovative drugs, including innovative processes, organizational
innovation, and innovative capability within their own organizations, all while focusing on the
current era of rigorous research. In fact, current research indicates that one of the top
examination concerns for the science of services is assessing the methods in which manufacturing
and service firms innovate (Ostrom et al., 2010). There is a significant gap in our understanding
of how to gauge a firm's capacity for innovation (Saunila & Ukko, 2012), and there is proof that
the idea of innovation, which is well established in the manufacturing sector, cannot be easily
applied to the service and manufacturing sectors. How businesses will fulfil their obligations when
the government does not invest in R&D. The pharmaceutical manufacturing industry is struggling
with a variety of problems as a result of its rapid growth, but the worst of these are the constant
laws promoting drugs, which attract the government's attention due to its ignorance and prevent
pharmaceutical manufacturing companies from supporting one another and exchanging ideas.
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2. Review of Literature

One of the vital factor for not only survival but also for growth of manufacturing
organizations is Innovation. Number of studies have highlighted the effect of innovation
particularly on the firms dealing in manufacturing. In this context, Tomanna et al. (2018),
conducted investigation on the nexus between innovation and pharmaceutical firms performance
in Malaysia. The results of the investigation proposed that there is a positive nexus between the
innovation and pharmaceutical firms’ performance in Malaysia in terms of revenue generation,
profitability, as well as productivity. Similarly, Saunila and Ukko (2012), conducted investigation
on the nexus between innovation and pharmaceutical firms competitiveness in India. The results
of the investigation proposed that there is a positive nexus between the innovation and
pharmaceutical firms’ competitiveness in India. Moreover, Maeda (2022), also conducted
investigation on the nexus between innovation and market performance of pharmaceutical firms
operating in Tunisia. The results of the investigation proposed that there is a positive nexus
between the innovation and market performance of pharmaceutical firms operating in Tunisia in
terms of market share, improved brand recognition, and enhanced product differentiation. A
study carried out on the impact of innovation on the financial performance of pharmaceutical
manufacturing firms in Ireland. The study found that innovation positively impacted the financial
performance of pharmaceutical manufacturing firms through increased revenues, reduced costs,
and improved profitability. The resource-based view (RBV) of a firm's strategy is a widely
recognized framework that focuses on the internal resources of a firm as the primary source of
sustainable competitive advantage, therefore, there is a strong relationship between innovation
and the resource-based view. The essence of competitiveness is rooted in the ability to create
value The resource-based theory (RBT) of the firm suggests that a firm's resources and
capabilities are the primary sources of its competitive advantage. This theory is closely related
to innovation, as innovation is one of the ways that a firm can develop and leverage its resources
and capabilities to create sustainable competitive advantage.

3. Theoretical Framework and Formulation Hypothesis

This study unpacks the theory of RBV in the context of innovation in the firm setting the
study is an empirical based investigation on Resource Based View theory (Barney, 2001) to
analyze the effect of variables on firm performance. In this regard a conceptual framework is
framed, which is represented in the figure 1.
Figure 1: Conceptual Framework
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3.1. Hypothesis of the study

Hypothesis: 1 Process Innovation has positive impact on firm performance(Hassan, Malik,
Hasnain, Faiz, & Abbas, 2013). Process innovation is essentially a method of organizational
search. Organizations build and assess alternatives through a process called organizational
search. Numerous studies have shown that companies perform well internally but poorly outside,
and they do well when it comes to competence-enhancing innovation but poorly when it comes
to competence-destroying innovation. Due to constrained rationality, businesses can search
efficiently in technological fields where they have previous knowledge, but they may run into
significant challenges when searching in fields where they don't (Wang & Chen, 2018) suggests
four general categories for innovative assets: assets from scientific research, assets from
innovative processes, assets from innovative products, and assets from novel aesthetic design.
Internal R&D that makes use of the company's acquired expertise is one of the main sources of
innovation. It is off the view that an organization's ability to innovate would help it acquire new
technologies and expertise in the Asian context, particularly in rapidly modernizing countries like
China and Korea. The ultimate aim of the process innovation is to attract new clients from the
market (Chenavaz, 2012). Businesses use product innovation in a competitive setting to
compete in the market. One of the main elements that contributes to an organization's success
is process innovation (Chenavaz, 2012).

Hz: Product Innovation is associated significantly with firm performance (Hassan et al., 2013).

Process innovation is the application of a production or delivery method that is new or
significantly improved. Product innovation is defined as bringing significant improvements to the
production and logistic methods as well as supporting activities like purchasing, accounting,
maintenance, and computing(Falahat, Ramayah, Soto-Acosta, & Lee, 2020). Companies innovate
their goods to create novel items, and they also make changes to their production techniques to
create the new products (Hang, Sarfraz, Khalid, Ozturk, & Tariqg, 2022). Over the past 35 years,
the management and innovation of products have received more attention in scientific and
management research. This increased interest is largely due to the realization that innovation is
essential to an organization's existence.

Hs: Organizational Innovation is positively related with firm Performance.

Hassan et al. (2013) Organizational innovation is characterized as the introduction of new
business practices, workplace organization techniques, decision-making frameworks, and
external relations management strategies (Hassan et al., 2013). Organizational innovation
businesses alter the previously untried organizational strategy. The new organizational approach
can be created by the company alone or with the assistance of a third party, and it must be at
least new to the organization (Olson, Walker Jr, & Ruekert, 1995; Polder, Leeuwen, Mohnen, &
Raymond, 2010). The process of developing new products is inherently an organizational search
process, which makes it a crucial component of dynamic capability (Kristiansen & Ritala, 2018).
Local or distant organizational searches are both possible, and distant researches are typically
far more challenging than local researches. According to several studies, companies do well while
searching within their own borders but poorly when searching abroad (Lanzolla, Pesce, & Tucci,
2021; Zhang & Wei, 2022). One of the significant gap between the information held by a focused
agent and the knowledge needed to address an issue"(Wang & Chen, 2018). It also reveals the
technical knowledge gap that exists between a company's present technological expertise and
the technological knowledge needed to build a new product (Wang & Chen, 2018). In the
literature, the term "effective distance of knowledge" is also used to describe the "capability
gap"(Wang & Chen, 2018).

The obstacles of looking for, finding, and integrating new knowledge might temporarily
lower performance when they are brought on by external search and unfamiliarity (Grimpe &
Kaiser, 2010). However, in the long term, if businesses don't push the boundaries of their
technological knowledge, their technological skills will swiftly lag behind those of the industry,
and they would not be able to launch innovative, competitive items on the market. According to
(Grimpe & Kaiser, 2010), the process of product innovation is essentially one of firm exploration.
Organizational analysis is a procedure through which businesses create and evaluate alternatives.
Internal or external searches for managers are both possible, however external searches are
typically more difficult than internal ones (Brunswicker & Chesbrough, 2018). According to
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Sandberg, Kindstrém, and Haag (2021), innovation is a dynamic capacity that enables an
organization to combine, develop, and reconfigure internal and external competencies in order
to respond to quickly changing circumstances. According to Kusiak (2009) definition, innovation
is a process that aims to produce new goods or services via the application of information that is
either new or already known. As a result, it is now a need and is linked to the development,
effectiveness, competitiveness, profit growth, and long-term survival of organizations (Yusof &
Mohtar, 2016). A positive and significant association between innovation capability and company
success was shown in prior research (Jiménez-Jiménez & Sanz-Valle, 2011).

Ha4: there is a significant impact of organizational innovation capability on firm performance

Because of shifting business contexts, the concepts of dynamic capacities and firm
performance have evolved. According to studies (Samsudin & Ismail, 2019), organizations must
create dynamic skills for enhancing core competencies and organizational efficiency in order to
maintain a competitive edge in a continuously changing environment. According to this study,
dynamic competences have a big impact on organizational effectiveness. However, it is still
unknown how dynamic skills relate to organizational effectiveness and performance (Zhou,
Zhou, Feng, & Jiang, 2019). However, other studies (Wilden, Gudergan, Nielsen, & Lings, 2013)
proposed that capabilities like dynamic allow the firms resource base integration with
environmental alterations, offshoot the market changes, promote resource access and resource
growth, and, as a result, improve organizational performance. Walsham (2006) says that through
building certain talents and competences that support organizational effectiveness and
performance, dynamic capabilities enable an organization to attain competitive advantage in a
changing business environment. Fainshmidt, Pezeshkan, Lance Frazier, Nair, and Markowski
(2016) contend that organizational efficiency is strongly correlated with dynamic skills. Zhou et
al. (2019) emphasize that the success of an organization is indirectly impacted by dynamic skills.
Organizational effectiveness is significantly impacted by dynamic capabilities. Support the
organization's decision-making so that it might potentially improve its efficiency and performance
in return. Indeed, there has been a lively discussion about this issue (Barreto, 2010). On the
other hand, this study and other academics contend that dynamic skills significantly affect the
success of firms. However, it is still unclear how dynamic skills relate to business performance.

Walsham (2006) proposed that dynamic capabilities allow an organization to gain a
competitive edge in a changing business environment by building specialized capabilities and
competences that enhance organizational effectiveness and performance. According to
(Fainshmidt et al., 2016), dynamic competences have a major impact on organizational
effectiveness. Dynamic capacities have an indirect effect on the success of the organization,
according to researchers (Zhou et al., 2019). The effectiveness of organizations is significantly
impacted by dynamic capacities. In exchange, assist in making decisions inside the organization
that might improve organizational effectiveness and performance (Barreto, 2010) and (Easterby-
Smith, Lyles, & Peteraf, 2009). Indeed, there has been a hot debate around this
question(Easterby-Smith et al., 2009). On the other hand, others scholars like (Di Stefano,
Peteraf, & Verona, 2014) this study argues that dynamic capabilities have a significant impact
on firm performance. But the association among dynamic capabilities and firm performance is till
confusing (Zhou et al., 2019). However, some studies like Wilden et al. (2013) proposed that
the dynamic capabilities of the firm enable them to integrate their resource base with
environmental changes, drive market transformation, and promote resource access and resource
development, all of which boost organizational performance (Fainshmidt et al., 2016). The study
by (Zhou et al., 2019) emphasize that the development of operational capabilities serves as a
mediator between dynamic capabilities and their indirect effects on organizational performance.
Many academics have yet to come around to the function and conceptualizations of dynamic
capacities that have been articulated (Weerawardena & Mavondo, 2011). As a result, dynamic
capabilities concepts are improved upon and expanded.

Hs: Dynamic capabilities have mediating effect on firm performance

Fainshmidt et al. (2016) Dynamic capabilities that bring about change for operational
capabilities allow the organization to sustain the statuesque (Helfat, 2007). In 2009, Kusiak.
Dynamic capabilities are viewed as a firm's capacity to decisively and systematically generate,
enhance, or adjust its operational capabilities in order to attain this purpose (Eisenhardt, Martin,
& Martin) and (Helfat, 2007). The relationship between a firm's success and its capabilities is still
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not evident, but (Zhou et al., 2019). However, a small nhumber of researchers (Wilden et al.,
2013) contend that organizations’ dynamic capacities allow them to integrate their resource base
with environmental changes, spur market change, and ease resource access and resource
growth, all of which improve organizational performance. According to Fainshmidt et al. (2016),
the efficiency of an organization is strongly correlated with its dynamic capacities. Researchers
have identified, seized, and redesigned dynamic skills as a vital component for company
effectiveness in the scientific literature (Easterby-Smith et al., 2009). Various significant studies
are documented by the various academics to analyze the influence of dynamic capacities on
organizations, and it is established that these effects are both indirect and direct.
These investigations by L. Zhou et al., (2014) employing various factors demonstrate the
possibility of both a direct and an in direct relationship between dynamic capacity and competitive
advantage. As a result, it is crucial to classify factors that influence and are associated with these
variables.

4, Methodology

To materialize the rationale of the study pretested closed ended questionnaire was filled
by the respondent of said firms for collecting the responses. For compilation of data Cluster
sampling technique was used. Further, SPSS and PLS 3.5.V software is used. Structural Equation
Modeling is employed with the view to derive the inferential statistics as well as simultaneously
for testing the consistency, hypothesis as well as the reliability and validity of the selected items.
Ishtiag (2019) for analysis of the data quantitative method is employed by using the survey
technique. The ultimate targeted population were pharmaceutical manufacturing firm'’s
employees particularly in Sindh province of Pakistan. The questionnaires are composed of
section: A & B. The section A composed of questions with the view to collect the demographic
information of the concerned respondents. The section B based on the items measurement of
with the study variables. Five Likert scale was used as measurement scale having the score range
from 1 to 5 which indicating strongly disagree to strongly agree.

5. Results and Discussions
Table 1 presents the demographics of the data.

Table 1: Demographic Results

Demographics Frequency Percentage
Gender
Male 210 60.7
Female 121 63.4
25-30 170 67.1
31 to 40 78 26
41 to 50 47 6.9
51 to 58 36
Education
Graduate 143 68.3
Master 137 31.7
M.Phil. 37 11.2
Ph.D. 14 4.2
Job Position 39 11.3
Manager R/D 37 11.2
Manager Q/C 41 11.8
Manager Q/A 37 10.7
Asstt: Mgrs. R/D 37 10.7
Asstt: Mgrs. Q/C 39 11.3
Asstt: Mgrs. Q/A 40 11.6
Engrs. 50 14.5
Supervisors 48 13.9
Marital Status
Married 137 50
Unmarried 105 31.7

5.1. Construct Reliability Analysis

Testing the validity of the instruments being used to analyze the responses is necessary
prior to analysis (Woollins, 1992). The internal consistency of the construct's components is
assessed with the help of Cronbach's alpha reliability test (Vaske, Beaman, & Sponarski, 2017).
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There are six constructs and 40 items in this research. The reliability findings for all of the
structures are shown in table 2, and they all have exceptional internal consistency, which means
that the Cronbach's alpha must be near to 1.00. The results show that all the items associated
with their respective constructions are dependable to use in the analysis, as shown in table 2,
where the alpha values vary from 0.901 to 0.863. The degree to which a test measurement is
repeated is reliability, thus, this study includes the effects of the measuring tool (Al et W, 2021).
When creating a measuring instrument, a researcher must ensure that the instrument produces
results that are comparable, near to, or even identical to those of the real study. To put it another
way, would the instrument yield the same or a comparable result when used by other researchers
in the same circumstances and molds. Sika (2000) defined dependability as the consistency
among the variables' items (Roberts & Priest, 2006).

The measuring tool's stability, durability, and predictability are demonstrated by its
reliability. It is a measurement tool's accuracy. A researcher can quickly assess the dependability
of close to four methodologies (Bannigan & Watson, 2009). These include the Cronbach's alpha
test, various (alternative) forms, split half approach, and test-retest reliability. The purpose of
the Cronbach's Alpha test is to examine the average inter-correlation while also investigating the
association and measurement of other measurement items. However, a series of questions are
employed in this study to assess an organization's performance, and the data analysis method
Cronbach's Alpha is used. The reliability test is run to determine whether the items used to
explain the study's components are internally consistent. The majority of the items in this study's
items have a Cronbach's alpha reliability of between 0.879 and 0.836, as shown in Graph 01; as
a result, the items of the variables are properly defining the related constructs. For discriminant
validity, cross factor loadings values and the criterion of (Ritchie, Kirche, & Fornaciari, 2007) are
used to analyze construct validity. Factor analysis was conducted using the criteria of factor
loading values, which should be more than 0.7 to demonstrate convergent validity (Ritchie et al.,
2007).

5.2. Results of Reliability

With N=331 respondent the overall reliability and consistency of the data with 40 items
remain 90.1% and items in each variable respectively as under. Results of Average variance
extracted = Summation of square of the factor’s loadings/ (summation of the square of the
factors loading) + (Summation of the error variance). The reliability of all projected constructs
is clearly higher than the needed limit in the graph 3, where Cronbach's alpha values should be
greater than 0.700 in accordance with PLS-SEM requirements (Almangoush et al., 2013). The
range of between 0.5 and 0.597 also predictable from needed limit 0.500 is the value of the AVE
average variance retrieved, which reveals the true convergent validity (Pexman, Siakaluk, & Yap,
2013). Composite construct dependability (Process Innovation = 0.892, Product Innovation =
0.876, Organizational Innovation = 0.911, Organizational Innovation Capability = 0.883,
Dynamic Capability = 0.893, and Fir Performance = 0.882) is within and above their acceptable
level of 0.700. The analysis's conclusion is that all loading values for measurements are not only
valid but also reliable. The presence of convergent validity is demonstrated by the (AVE) average
variance extracted, which is greater than the cutoff value of 0.5.

Figure 2: Cronbach’s Alpha
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Figure 3: Composite Reliability
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5.3. Path Analysis

Path analysis is a multivariate method for examining the casual relationship between
several variables. According to Nitzl, Roldan, and Cepeda (2017) and (Hayes & Preacher, 2014),
its purpose is to offer estimates of the size and significance of hypothesized causal associations
between sets of variables. Understanding mediating effects is crucial before understanding the
importance of assessing them in a PLS-SEM.

Figure 5
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According to Sarstedt, Ringle, and Hair (2021) and (Mdller, Schuberth, & Henseler, 2018),
PLS is a valuable technique for evaluating hypotheses in complicated path models in an
explanatory manner. Studies in PLS frequently do not explicitly address mediating effects in
their hypotheses or analyze mediating effects in their path models, despite a growing usage and
knowledge of mediation effects(Ali et al., 2022). These technical challenges have recently been
an active area of research in the field of quantitative techniques, including multiple regression
analysis and CV-SEM (Hayes & Preacher, 2014; Rucker, Preacher, Tormala, & Petty, 2011). In
recent years, the management and social sciences have embraced PLS, a variance-based
structural equation modelling method (Ali, Hussin, Haddad, Al-Araj, & Abed, 2021; Ferreira et
al., 2021; Hayes & Preacher, 2014; Miiller et al., 2018).

5.4. Results of Direct Effect

The results reveal that organization innovation capability has a significant effect on firm
performance as shown in the table01. A process innovation has positive effect on firm
performance, process innovation is significantly associated with firm performance and
organization innovation al so has significant positive effect on firm performance, dynamic
capability is associated significantly with firm performance. Hence, it is clear all IVs are
significantly associated with firm performance.

Table 2: Direct Effect

Direct Original Sample Mean Standard T Statistics P
Effects Sample (0) (M) Deviation (STDEV (|O/STDEV]|) Values
OIC -> FP 0.459 0.46 0.022 21.205 0.000
PI -> FP 0.49 0.487 0.056 8.775 0.000
PRI -> FP -0.315 -0.314 0.037 8.597 0.000
OI -> FP 0.783 0.785 0.033 23.711 0.000
DC -> FP 0.374 0.378 0.054 6.862 0.000

5.5. Indirect Effect

Mediating indirect impact establish a type of association between constructs which is
usually take place in partial least square (PLS) path modeling. From many years testing of
mediation, be more and more complicated method. Although, countless scholars are continuing
to use old version and technics for testing mediating effect in partial least square (PLS) which
leads to flawed outcomes. Partial least square is a variance-based structural equation modeling
technique which is become very profound in Management and Social Sciences in current year’s
(Ferreira et al., 2021).

Figure 6: Results of Indirect Effect
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Organizational innovation is indirectly significant with dynamic capability and al so
dynamic capability is related significantly to firm performance. Product innovation is insignificant
related with dynamic capability and dynamic capability is al so insignificantly associated with firm
performance. Product process innovation is related significantly with dynamic capability and
dynamic capability is associated with firm performance significantly. Organizational innovation is
associated significantly with organizational innovation capability and organizational innovation
capability related significantly with firm performance. Finally, product process innovation is
significant related with organizational innovation and organizational innovation is significant with
firm performance which indicates all the exogenous variables are significant with endogenous
variable as shows in the table.

Table 3: Results of Indirect Effect

Constructs Original Sample Standard T Statistics P Values
Sample (0) Mean (M) Deviation (|O/STDEV|)
(STDEV)
OI -> DC -> FP 0.021 0.021 0.004 5.434 0.000
PI -> DC -> FP -0.005 -0.005 0.005 0.949 0.343
PRI -> DC -> FP  0.096 0.095 0.014 6.727 0.000
Ol -> OIC->FP 0.762 0.764 0.046 16.481 0.000
PI -> OIC -> FP 0.288 0.285 0.087 3.289 0.001
PRI -> OIC -> FP -0.217 -0.215 0.061 3.549 0.000
Hi: OI -> DC -> FP. Result shows that organizational innovation has significant positive effect

on firm performance through dynamic capability. Partial mediation has been established.

Ha: PI -> DC -> Pursuits reveals process innovation has not significant effect on firm
performance through dynamic capability therefore no mediation established

H3: PRI -> DC -> FP. Results indicates product process innovation is significant with firm
performance through dynamic capability. Therefore, partial mediation proven.

H4: OI -> OIC -> FP. Indicating results reveal that organization innovation is significant
positive related with firm performance through organizational innovation capability.
Partial mediation is proven.

H5: PI -> OIC -> FP. Results shows process innovation has significant positive effect on firm
performance through organizational innovation. Partial mediation is established

H6: PRI -> OIC -> FP. Results exposes product innovation is significant positively associated
with firm performance through organizational innovation capability. Partial mediation is
proven.

5.6. Total Effect and Hypothesis Analysis

As in Figure 7 shows the executed results and Table 3 indicates the reliability statics also
supports path analysis by showing their P-value, path coefficients and T- statistic value. Result
indicates that dynamic capability (B=0.054, and p-value0.000). Firm performance is related
significantly, al so organizational innovation is significant to dynamic capability (=0.028 P-
value= 0.000), organizational innovation is associated significantly with firm performance
capability (B= 0.033P-value= 0.000FP), organizational innovation is significant with
organizational innovation capability (f=0.028 P-value= 0.000), organizational innovation
capability is related with firm performance (B= 0.022 P-value= 0.000). Process innovation is
significantly related with dynamic capability (B= 0.046 P-value= 0.000) and process innovation
is insignificant to dynamic capability (= 0.046 P-value= 0.337) and not supported. Process
innovation is significant related with firm performance (B= 0.056 P-value= 0.000) al so process
innovation is significantly related with organizational innovation capability (= 0.102 P-value=
0.000), product process innovation is significant with dynamic capability (= 0.102 P-value=
0.000), product process innovation al so significant with firm performance (B=0.037 P-value=
0.000). Finally, product process innovation is significantly related with organizational innovation
capability (= 0.067 P-value= 0.000) the results are direct supported.
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Figure: 7 Results of Total Effect and Hypothesis
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Table 4: Results of Total Effect and Hypothesis

Path Original Standard
Coefficients Sample Sample Mean Deviation T. P Values Supported
(0) (M) Statistics
DC -> FP 0.374 0.378 0.054 6.862 0.000***  Yes
OI -> DC 0.156 0.158 0.028 5.532 0.000***  Yes
OI -> FP 0.783 0.785 0.033 23.711 0.000***  Yes
OI -> OIC 0.842 0.846 0.052 16.261 0.000***  Yes
OIC -> FP 0.459 0.46 0.022 21.205 0.000***  Yes
PI-> DC -0.044 -0.049 0.046 0.962 0.337 Not
PI -> FP 0.49 0.487 0.056 8.775 0.000***  Yes
PI -> OIC 0.295 0.29 0.102 2.907 0.004***  Yes
PRI -> DC 0.901 0.903 0.025 35.564 0.000***  Yes
PRI -> FP -0.315 -0.314 0.037 8.597 0.000***  Yes
PRI -> OIC -0.196 -0.195 0.067 2.923 0.004***  Yes
Hi: DC -> FP: Dynamic capability has significant positive effect on firm performance.
(Proved).
Ha: OI -> DC: Organizational Innovation has insignificant positive effect on dynamic capability
(Proved).
Hs: OI -> FP: Organizational Innovation has a significant positive effect on firm performance.
(Proved).
Ha: OI -> OIC: Organizational Innovation has significant impact on organizational innovation

capability. (Proved).

Hs: OIC -> FP: process innovation has significant effect on dynamic capability (Proved).
Hs: PI -> DC: Process innovation has insignificant effect on dynamic capability. (Not proved).
H7: PI ->FP: Process innovation has significant positive effect on firm performance (Proved).
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Hs: PI -> Misprocess innovation is associated significantly positive with organizational
innovation capability (Proved).

Ho: PRI -> DC: Product process innovation has a significant positive effect on dynamic
capability (Proved).

Hio: PRI -> Product innovation has a significant positive effect on firm performance (Proved).

Hi:: PRI -> OIC: Product process innovation has a positive effect on organizational innovation
capability (Proved).

6. Conclusion

The outcome indicates that the Process Innovation, Product Innovation and organizational
Innovation has a significant positive effect on Firm Performance (Hilman & Kaliappen, 2014).
Bloem and Salimi (2022).the results of this study are very precise and tacitly is unique with
regard to analysis of direct, indirect and total effect and mediation effect (Hilman & Kaliappen,
2014; Kristiansen & Ritala, 2018). (Bloem & Salimi, 2022; Prifti & Alimehmeti, 2017). The results
of the study also support prior analysis of research those were conducted with various approaches
to their environment (2016). This study reveals through empirical observation that
pharmaceutical manufacturing firms in Sindh Pakistan incorporate, Process Innovation, Product
Innovation and Organizational Innovation in operations to enhance firm performance. Explicitly,
this research demonstrates, that there is partial mediation of Organizational Innovation
Capability and Dynamic Capability is established for further improvement of firm’s performance
it is recognized by the researchers (Hu, Danso, Mensah, & Addai, 2020).

6.1. Suggestions

The following are few suggestions for firm performance the important and more significant
role of Process Innovation, Product Innovation and organizational Innovation is to enhance
operational performance of the firm and accomplish excellence and firms frames such type of
strategies and policies to mitigate the innovation towards the firms produce an innovative
products and service for the accomplishment of maximum competitive advantage. The study
recommend that the dynamics of innovation should be administrated and incorporated in
pharmaceutical manufacturing firms of Sindh Pakistan.

6.2. Limitations

This study has various boundaries on pharmaceutical manufacturing firms of Sindh. In
this regard, upcoming research may be exploring the issues of pharmaceutical manufacturing
firms. Moreover, this study analyzed the direct, indirect and total effect of the innovation on firm
performance, so in this regard further study could be executed with different variables with
mediator and moderator. This study's potential contributions may be hampered by
methodological limitations. Obviously, no one is perfect in every way. Its capacity to establish
tight causation between variables is constrained since it is a cross-sectional research that present
one picture in time. The optimal research may be longitudinal since talents and creativity-
innovation develop in a dynamic manner. Future research suggestions include testing the model
with factors like entrepreneurial and market orientation, both as mediators and moderators.
Innovation and the success of new products are important outcomes that may also be examined
seldom by researchers; yet, these restrictions provide up an unanticipated avenue for future
study.

6.3. Future direction

Upcoming research could be done on Automobile Manufacturing companies’ Cellular
companies, in education and hospitals. In future research different data collection methods could
be used to improve the response rate. This analysis focusses only the dynamics of innovation on
firm performance its effect, unquestionably various factors may affect the performance when
such condition occur. This to be considered as a too limitations, however it sure that this current
study support to resolve few differences in dynamics of innovation., literature and the association
of relationship among innovation and firm performance. The empirical analysis carried out
according to sample size and might be affect the results.
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