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Abstract

Innovation plays a crucial role in shaping employment patterns in manufacturing enterprises.
Innovations also affect aggregate employment and gender-based employment diversity through
their compensation and displacement mechanisms. In this study, we investigate whether
technological and non-technological innovations affect employment and promote gender-based
employment diversity in a developing country context, using the case of manufacturing
enterprises in India, a large developing economy. To this end, we use cross-sectional data from
approximately 3,487 manufacturing enterprises, drawn from the World Bank Enterprise Survey
(WBES) and the World Bank Innovation Survey Follow-up for India (2014). We employ
Ordinary Least Squares (OLS), Instrumental Variables (IV)-based Two-Stage Least Squares
(2SLS), and Generalized Methods of Moments (GMM) to evaluate it. Our analysis indicates
that both technological innovation (particularly process innovation) and non-technological
innovation (especially marketing innovation) contribute to overall employment growth via the
compensation effect. However, technological innovation, particularly product innovation,
promotes gender-based employment diversity by increasing female employment through
compensation effects, especially in production-related occupations. These results show minor
variations in enterprise sizes. Based on this, policymakers should actively foster research and
innovation, particularly product innovation, and emphasize vocational training programs to
enhance women's skills and support their labor market participation. Such measures can
facilitate greater inclusion of women in technological and non-technological innovations,
thereby advancing gender-based employment diversity. It will also help to achieve the
Sustainable Development Goals (SDGs), particularly gender equality (SDG-5) and reduced
inequalities (SDG-10), by fostering inclusive growth, enhancing female labor force
participation, promoting gender diversity, and developing innovative policies that ensure fair
and balanced employment outcomes.
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Innovation, Sustainable Development Goals.



1. Introduction

Innovation leads to the development of new ideas, processes, products, and services, increases
efficiency, fosters competitiveness, and generates employment opportunities (Schumpeter,
1934; Dosi et al., 1988; Verspagen, 1992; M. van Dijk & Sandee, 2002; Fagerberg et al., 2005).
Innovation can be broadly categorized into two types: technological and non-technological
innovations. Technological and non-technological innovations impact employment by creating
new job types and altering the nature of existing roles. These innovations can also reduce
barriers for promoting gender-based employment diversity by supporting flexible work
options, fostering inclusive work environments, and improving opportunities for skill
advancement. In this context, gender-based employment diversity denotes the degree to which
women are equitably represented across occupations, hierarchical levels, and forms of
employment within firms or economies relative to men, capturing broader patterns of inclusion
and equality in labor market participation. In turn, such inclusive employment practices
enhance productivity, generate income, and foster economic independence, thereby
contributing to broader economic and social development. It also enhances individual welfare
and ensures social cohesion, underscoring why employment has always been a critical policy
question worldwide. In India too, it remains a key concern, particularly with regard to female
employment (Mahapatro, 2019). In India, female labor force participation has remained
persistently low, despite steady economic growth over the past decades (Chatterjee &
Vanneman, 2022). This enduring pattern reflects various structural and socio-cultural
constraints that prevent females from engaging in formal employment, particularly in the
manufacturing sector (Cooke, 2010; Abbasi, 2014; Mehtap et al., 2017; Islam et al., 2023).
However, previous studies have only explained the association between technological
innovation and employment, mainly at an aggregate level and with a limited focus on gender-
based employment (Hall et al., 2008; Harrison et al., 2014; Vivarelli, 2014; Javaid et al., 2021).
These studies did not reveal the association between technological and non-technological
innovation on employment and gender-based employment diversity. Therefore, this study
examines the impact of technological and non-technological innovation on aggregate
employment in manufacturing enterprises in India. Additionally, it also analyses the impact of
such innovations on gender-based employment diversity across production and non-production
domains. The study's findings will provide policymakers and industry stakeholders with
valuable insights into the effects of technological and non-technological innovations on overall
and gender-based employment in the manufacturing sector. It will also help shape strategies to
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reduced inequalities (SDG-10), by fostering inclusive growth, enhancing female labor force
participation, promoting gender diversity, and developing innovative policies that ensure fair
and balanced employment outcomes.

Innovation improves technical efficiency and generates productivity gains (Reddy &
Sasidharan, 2023). Industries' spending on Research and Development (R&D) results in
technological and non-technological innovation. Product and process innovations are classified
as technological innovations, whereas organizational and marketing innovations are considered
non-technological, as shown in Table 1 (Schmidt & Rammer, 2007; Mothe & Thi, 2012).
Product innovation enhances enterprises' technological competitiveness (Antonucci & Pianta,
2002; Bogliacino & Pianta, 2010). Enhanced technological competitiveness drives the
introduction of new products and maximizes quality advantages to boost economic activity.
This expansion in economic activity enlarges the market size for new products, generating more
employment opportunities (Antonucci & Pianta, 2002). However, process innovation increases
the enterprise's efficiency by implementing new or significantly improved production methods,
including techniques, equipment, or software. An increase in enterprise efficiency enhances
productivity by reducing production time and costs. It also leads to job loss, known as the
displacement effect. A reduction in production costs lowers product prices, stimulating
demand. This increase in market demand encourages enterprises to hire more workers, thereby
generating employment, a phenomenon known as the compensation effect (Harrison et al.,
2014; Zhu et al., 2021). As we know, the compensation effect can offset the displacement effect,
or vice versa; the impact of process innovation on employment remains unclear and
inconclusive (Avenyo et al., 2019). Additionally, organizational innovation involves adopting
new managerial or organizational practices related to internal processes, workplace structures,
or external partnerships. Organizational innovation also affects employment by reshaping work
structures, decision-making processes, and coordination mechanisms (Edquist et al., 2001;
Evangelista & Vezzani, 2011; Dosi & Mohnen, 2018). It can enhance an enterprise’s
productivity, improve working conditions, and increase demand for skilled labour. However, it
may also reduce employment in routine tasks due to streamlined operations, requiring laborers
to adapt through upskilling or role changes. Likewise, marketing innovation refers to
introducing new marketing strategies, that is, a substantial change in product design or
packaging, product placement, promotion, and pricing (OECD, 2005; Kam Sing Wong, 2013;
Camison & Villar-Lopez, 2014; Medrano & Olarte-Pascual, 2016; Cruz-Ros et al., 2017,
Geldes et al., 2017; Bortoluzzi et al., 2018; Ramirez et al., 2018). Marketing innovation can

also influence employment by increasing product demand and expanding market reach. This
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growth may create employment opportunities in sales, marketing, and customer service.
However, it may also shift employment patterns, requiring workers with updated digital and
communication skills.

Innovation also significantly influences female employment in the manufacturing
sector by reorganizing manufacturing techniques, enhancing inclusivity, and generating new
job opportunities for female laborers (Prabowo & Setiawan, 2021). In India’s manufacturing
sector, female employment is crucial for promoting gender diversity, fostering inclusive
economic growth, and achieving gender equity in the labor market (Gupta, 2021). Integrating
females into manufacturing broadens the labor force, enhances household incomes, and
improves overall productivity. It also contributes to the economic empowerment of females,
enabling greater autonomy and decision-making within households and communities.
However, to the best of our understanding, existing studies have not explored the linkages
between innovation and gender-based employment diversity. Therefore, the present study aims
to bridge this gap and examine the impact of technological and non-technological innovation
on gender-based employment diversity. To empirically investigate this, we used data from the
World Bank Enterprise Survey (WBES) and the World Bank Innovation Survey Follow-up for
Indian manufacturing enterprises (2014), as these sources offer detailed information on
innovation and gender-based employment diversity. We employ the Ordinary Least Squares
(OLS) and Instrumental Variable (IV) based Two-Stage Least Squares (2SLS) methods to
analyze it. We also employed Instrumental Variable (IV)- based Generalised Method of
Moments (GMM) for robustness, as these methods are powerful tools for addressing
endogeneity and deriving causal estimates.

Although existing theoretical frameworks provide some understanding of the link
between innovation and gender diversity, they are often narrow in scope and do not fully
address the complexity of the relationship. Many theories concentrate either on the economic
impact of innovation or on the structural dimensions of gender inequality, but rarely integrate
both perspectives. Consequently, they offer only a limited explanation and overlook important
mechanisms, such as compensation and displacement effects, through which innovation can
affect gender-based employment diversity. Given this theoretical gap, the present study
primarily adopts an empirical approach to explore these relationships. Moreover, this paper
makes three contributions to the literature. First, to the best of our knowledge, it is the first
empirical study to investigate the impact of both technological and non-technological
innovation on gender-based employment diversity. By examining the impact of technological
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production roles, the study offers valuable insights into the broader implications of innovation
on the nature of employment and workplace inclusion. Second, the study reinforces the critical
role of innovation in shaping gender-based employment diversity in the labor force. The
findings contribute to a more nuanced understanding of how innovation affects labor market
dynamics, including the distribution and characteristics of employment across gender lines.
This perspective is crucial in assessing the nature of employment and its inclusiveness in an
evolving industrial landscape. Third, the insights gained from the analysis offer practical value
for policymakers and stakeholders. By highlighting the gendered effects of innovation, the
study can inform the development of innovation-driven employment policies that promote
equitable labor outcomes. Furthermore, the results can support efforts to recalibrate
employment structures to enhance job quality and inclusivity, thereby fostering a more
balanced and sustainable labor market development in the country.

This study will have two limitations. First, while existing theories offer partial
explanations for the relationship between innovation and gender-based employment diversity,
they are not comprehensive. Therefore, we rely primarily on empirical analysis to explore and
better understand these associations. Although the empirical approach provides meaningful
insights, it also poses a limitation, as the absence of a comprehensive theoretical framework
may restrict the study's wider applicability and limit the depth of interpretation of its findings.
Second, limitations of secondary databases, such as response bias, regional
underrepresentation, and the exclusion of informal enterprises, can affect the study, resulting
in an incomplete or skewed picture.

The rest of the paper is structured as follows. Section 2 reviews the theories, channels,
and empirical studies. Section 3 outlines the data sources and methodology employed. Section
4 represents the econometric results and provides a detailed discussion. Finally, Section 5

concludes with key insights and policy implications.

2. Theories, Channels, and Empirical Studies

2.1. Innovation and Employment: A Theoretical Framework

The association between innovation and employment remains at the centre of theoretical and
empirical economic research. This field of inquiry has been extensively explored within the
framework of contemporary economic theories. It begins with classical economist Ricardo’s
notion of technological unemployment, progressing through Keynes’s vision of “mankind
solving the economic problem," and culminating in modern evaluations of the labor market
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metaphorically describes, the multifaceted character of technological progress functions both
as an engine and a thermostat. As an engine, it determines the pace at which new technological
paradigms are introduced and evolve along their trajectories. As a thermostat, it regulates the
extent and pattern of technological diffusion across different sectors.

These theories are also an exploration of contrasting theoretical frameworks, broadly
categorized into equilibrium-based approaches, such as Neoclassical analyses, and
disequilibrium-based approaches, including Evolutionary, Keynesian, Structuralist, and
Regulationist theories (Calvino & Virgillito, 2017). The primary divergence between these
perspectives lies in their assumptions regarding the presence of an automatic self-adjustment
mechanism induced by innovation. From an equilibrium perspective, innovation through
technological advancement enhances productivity, thereby stimulating economic growth. This,
in turn, is expected to generate employment gains through increased aggregate output and
potential wage adjustments. Conversely, disequilibrium perspectives suggested that the
employment effects of innovation are far less predictable, emphasizing the complexity and
context-dependent nature of technological change. This question has been debated since the
beginnings of political economy, with thinkers from the Mercantilists to Ricardo, Marx,
Keynes, and Chris Freeman often expressing disbelief in the economy's automatic adjustment
mechanisms. In contrast, economists such as Say, Schumpeter, and supporters of general
equilibrium theory have held a more optimistic view of the market’s ability to self-adjust.

Evaluating whether innovation is ultimately conducive to employment creation or leads
to employment destruction, and whether compensation mechanisms exist to offset these
opposing dynamics, remains a central concern in policy discourse, particularly in the current
economic scenario. The impact of innovation, given its diverse forms and inherent complexity,
on the employment mechanism has proven difficult to clearly identify. Consequently, a
comprehensive examination that contextualizes the nexus between innovation and gender-

based employment diversity is both theoretically and empirically essential.

2.2. Innovation and Employment: Their Definitions and Channels

Innovation and employment are interrelated through multiple channels. The debate over the
association between innovation and employment centers on two conflicting perspectives. The
first perspective suggests that innovation aimed at saving labor leads to job loss, resulting in
technological unemployment. On the contrary, the second perspective clearly distinguishes the
type of innovation and its impact on labour employment. As per Pavitt’s taxonomy (1984),

product and process innovation (Schumpeterian view) are the two patterns of technological



innovation in the manufacturing industry. Product innovation refers to the manufacturing of a
product with a totally new or substantial upgrade in its functional or user characteristics
(OECD, 2005). Process innovation is defined as the use of new or improved production
methods to manufacture the same product (Hervas-Oliver et al., 2017). It increases flexibility
(Edquist et al., 2001) and reduces production costs (Pianta & Vivarelli, 2003). Moreover, critics
of the traditional focus on product and process innovations emphasize the need to more clearly
distinguish between technological and non-technological innovations to capture the diverse
forms of innovation within enterprises, as shown in Table 1 (Geldes et al., 2017). Recent
literature has increasingly recognized the critical role of non-technological innovations,
particularly marketing and organizational innovations, in driving innovative performance
within enterprises (Mothe & Thi, 2010, 2012; Gunday et al., 2011; Geldes et al., 2017).

Technological innovation, particularly product innovation, has a significantly complex
role in employment at the enterprise level. Introducing new products will expand the market
by increasing demand from existing customers of old products and from new customers making
their first attempt (Fosfuri & Giarratana, 2009). Various new products reduce competitors'
market share (Champsaur & Rochet, 1989; Kekre & Srinivasan, 1990; Mahajan et al., 1993).
Therefore, enterprises hire more workers to meet the demand for new products. The indirect
effect of product innovation also affects the demand for the old product (Harrison et al., 2014).
If the new product is a substitute for the old product, then more workers will be employed to
produce the new product than to produce the old one. Whereas, if the new product is a
complementary good for the old product, then product innovation generates employment
opportunities in production for old and new products.

In contrast, process innovations increase the enterprise's competitiveness and raise its
production efficiency, which can lead to job losses, known as ‘displacement effects.’ Increasing
production efficiency can reduce production costs and lower consumer prices in competitive
markets. It stimulates market demand for products, generating new employment opportunities,
known as the 'compensation effect.' The magnitude of the compensation effect depends on
factors such as demand elasticity for the enterprise's behavior (brand), the enterprise's products,
and competition from other enterprises (Harrison et al., 2014; Avenyo et al., 2019).

Unlike technological innovations, non-technological innovations (organizational and
marketing innovations) enhance an enterprise’s ability to adapt to market dynamics, improve
internal efficiency, and support the successful implementation of new products or processes
(March, 1991; Huber, 1991; Thornhill, 2006; Garcia & Calantone, 2002). Organizational

innovation enhances internal processes and structures, while marketing innovation improves



how companies reach and engage customers. Organizational innovation refers to the
introduction and implementation of new management or organizational practices that impact
an enterprise’s internal operations, workplace arrangements, or external collaborations
(Evangelista & Vezzani, 2011). Organizational innovation may also involve changes in how
tasks are structured, how teams are organized, or how the organization interacts with external
partners. The primary objective of organizational innovation is to enhance overall
organizational performance. It aims to enhance operational efficiency, streamline
communication within and across departments, and facilitate more informed decision-making
processes. It also helps organizations to become more adaptable, responsive, and competitive

in a changing business environment.

Table 1: Classification of Innovation and its activities

Types of Subtypes of D,
Imﬁ)vation innob\lfgtion ActivitiQ
Product . . 9 . .
Innovation e Introducing new or significantly improved products or services.
e Introducing any innovative methods of manufacturing products or
Technological offering services.
Innovation Process . Intrgducing any innovative !ogistics, delivery, or distribution methods
Innovation for inputs, products, or services.
Introducing any innovative supporting activity for processes, such as
maintenance systems or operations for purchasing, accounting, or
computing.
Organizational Introducing any new or signiﬁcantly improved organizational
Innovation structures or management practices.
Introducing any change in the method of hiring processes.
Non-technological
Innovation
Introducing new or significantly improved marketing methods (e.g.,
Marketing Packaging, Branding, logo, name, or trademark, products’
Innovation appearance, excluding packaging or branding, advertising methods,
etc).

Source: Adapted from Oslo Manual (OECD, 2005) and World Bank Innovation Survey Follow-up for India (2014)

Likewise, marketing innovation strategy refers to adopting and implementing new

marketing methods or approaches (Shergill & Nargundkar, 2005; Naidoo, 2010; Kafetzopoulos
& Psomas, 2016). It involves making significant changes to how various marketing strategies
are implemented to improve their efficiency and effectiveness. These strategies help enterprises
to gain a competitive edge and increase shareholder value. Specifically, it can enhance

shareholder value by extending customer lifetime value, improving customer engagement,



boosting positive word of mouth, and encouraging customers to contribute ideas for new
products and services. Additionally, focusing on internet banking, emphasizing relationship
marketing, adopting a customer co-creation orientation, recognizing alternative marketing
methods, and prioritizing alliance-based marketing are the key dimensions of marketing
innovation strategy. A significant amount of research highlights the importance of marketing
innovation as a key factor in achieving competitive advantage for businesses (O'Dwyer et al.,
2009; Ren et al., 2009). It is considered essential for gaining and maintaining a competitive
edge, which ultimately contributes to improved business performance (Bhaskaran, 2006;
Naidoo, 2010). It also enables enterprises to expand into new products and services, thereby
increasing customers' willingness to pay for innovative offerings (Schubert, 2010). While
considerable advancements have been made in the development of new products and process
innovations, organizational and marketing innovations have not received the same level of

attention in research and practice (Claudy et al., 2015; Geldes et al., 2017).

2.3. Empirical Studies

Empirical studies have shown an association between innovation and enterprise-level
employment (Pianta, 2006; Harrison et al., 2014; Vivarelli, 2014). The potential impact of
innovation on enterprise-level employment depends on technological innovation, specifically
product and process innovation (Pianta, 2006; Hall et al., 2008; Harrison et al., 2014; Paola,
2024). Additionally, the theoretical impact of innovation on employment depends on the
magnitude of compensation and the displacement effect of product and process innovation.
Process innovation may eliminate jobs, while product innovation can offset this by generating
new employment opportunities and maintaining overall employment (Petit, 1995; Spiezia &
Vivarelli, 2002; Pianta, 2006; Vivarelli, 2013, 2014; Ugur et al., 2017; Calvino & Virgillito,
2017). However, there is an interdependence between product and process innovation
(Antonucci & Pianta, 2002; Mairesse & Mohnen, 2010; Mohnen & Hall, 2013). The majority
of the literature suggests that product innovation results in a net increase in employment, with
a stronger compensation effect than displacement effects (Piva et al., 2005; Hall et al., 2008;
Peters, 2008; Harrison et al., 2014; de Elejalde et al., 2015; Van Roy et al., 2018; Cirera &
Sabetti, 2019; Crespi et al., 2019; Dosi & YU, 2018). Moreover, product innovation fosters the
growth of the skilled labor force, particularly in manufacturing enterprises (de Elejalde et al.,
2015; Crespi et al., 2019), and creates both skilled and unskilled jobs in the economy (Dutz et
al., 2011; de Elejalde et al., 2015). On the other hand, the impact of process innovation on

employment remains unclear, as the compensation effect could offset the displacement effect



or vice versa (Avenyo et al., 2019). It also found that innovation increases employment
opportunities, but process innovation has a greater impact on employment than product
innovation (Blanchflower & Burgess, 1998; Lachenmaier & Rottmann, 2011). Moreover,
evidence from the Norwegian Community Innovation Survey (CIS) 2008 indicates that the
combined impact of product and process innovation has a more consistent effect on
employment than either innovation alone (Herstad & Sandven, 2019). As a result, the impacts
of product and process innovations on employment within enterprises remain theoretically
unclear and inconclusive (Antonucci & Pianta, 2002; Hall et al., 2008; Lachenmaier &
Rottmann, 2011).

On the contrary, non-technological innovation, including organizational and marketing
innovations, also plays a crucial role in shaping employment patterns and enhancing enterprise
competitiveness. Organizational innovation can enhance efficiency, promote employee
engagement, and improve job design. It often increases demand for skilled labor (the
compensation effect) and facilitates task reallocation, though it may reduce the number of
routine jobs (the displacement effect). Likewise, marketing innovation can expand market
reach and stimulate demand, thereby generating new job opportunities in sales, marketing, and
customer support through a compensation mechanism. Marketing innovation can also reduce
employment by automating tasks, reducing labor demand, and displacing workers through
advanced technologies or efficient processes, a phenomenon known as the displacement effect.
These innovations impact employment through multiple channels, including market expansion,
operational restructuring, skill upgrading, and enhanced organizational responsiveness. Unlike
technological innovations that often focus on automation, non-technological innovations
frequently support inclusive growth by emphasizing human capital, adaptability, and effective
service delivery. As a result, they contribute to employment generation, improve job quality,
and enhance organizational agility in a competitive environment.

These innovations also play a vital role in improving overall performance and
employment dynamics in India’s manufacturing sector (Schroeder et al., 1989; Evangelista et
al., 1997). It contributes to increased productivity by streamlining processes, reducing
production costs, and enabling the creation of higher-quality, more varied products (Ghobadian
et al., 2020). These improvements enhance the global competitiveness of Indian manufacturing
enterprises, facilitating their growth and expansion into new markets. In the manufacturing
sector, employment is also crucial for economic growth, poverty reduction, and industrial
development. Female employment, in particular, promotes gender equality, empowers women

economically, and contributes to inclusive development. Increasing female participation in



manufacturing boosts household incomes, helps diversify the workforce, and enhances overall
productivity and innovation in the sector.

However, the literature lacks empirical analysis of the association between innovation
and gender-based employment diversity. To fill this gap, this paper empirically examines
whether technological and non-technological innovation affect gender-based employment
diversity in Indian manufacturing enterprises across different enterprise sizes. Considering the
existing theoretical and empirical literature, we investigate how compensation and
displacement mechanisms affect the influence of technological and non-technological
innovation on gender diversity. Based on this framework, we propose four hypotheses to
empirically investigate these associations, as outlined below:

Hypothesis 1: Product innovation does not exert a significant effect on gender-based
employment diversity within firms, either through compensation effects or displacement
effects.

Hypothesis 2: Process innovation does not have a significant impact on gender-based
employment diversity within firms, whether through compensation mechanisms or
displacement effects.

Hypothesis 3: Organizational innovation does not produce a significant effect on gender-based
employment diversity within enterprises, either via compensation channels or displacement
mechanisms.

Hypothesis 4: Marketing innovation does not exert a significant influence on gender-based
employment diversity within firms, either through compensation effects or displacement

mechanisms.

3. Data and Methods

3.1. Data Description
To test the above-mentioned hypothesis, we use enterprise-level data from the Enterprise

Survey and Innovation Survey Follow-up for India conducted by the World Bank (2014).
Business owners or top managers provided these data through in-person interviews. The
enterprise survey provides a representative overview of a country's private non-agricultural
sector, focusing on registered enterprises with at least five employees. It uses standardized tools
to collect data on various aspects of the business environment, including access to finance,
crime, infrastructure, corruption, labor conditions, growth constraints, market competition, and
business performance indicators. Additionally, the Innovation Survey Follow-up gathers

information on various types of innovation activities. We merged two datasets: the World Bank



Enterprise Survey (2014) and the World Bank Innovation Survey Follow-up (2014) for India,
as the variables of interest were available in the questionnaires. We use cross-sectional data
from approximately 3,487 enterprises in India, collected from both surveys. The WBES
database has certain limitations, including potential response bias due to self-reported data,
limited coverage in some regions, and difficulties in accurately capturing informal-sector
activities and small enterprises. Despite these limitations, we have used WBES because it
provides nationally representative, firm-level data with standardized measures of innovation,
employment, and gender composition. Its rich cross-sectional coverage enables systematic
analysis of technological and non-technological innovation and their association with gender-

based employment diversity in Indian manufacturing firms.

3.2. Empirical Strategy

To assess the effects of technological and non-technological innovation on gender-based
employment diversity, this study estimates two regression models. The first model assesses the
impact of technological and non-technological innovations on overall employment, whereas
the second model analyzes how these innovations influence gender-based employment
diversity across permanent production and non-production job categories. Based on this, we

estimate the following regression equation:

lnTLi=O(0+ O(llNN1+[31EC1+ gi (1)
GBEi=CX0+ allNNi+B1ECi+ & (2)

Here, the subscript i denotes the enterprise. The dependent variable 7L and GBE captures
employment outcomes (defined below). The key independent variables include /NN, which
reflects the types of innovation (defined below); EC, a vector of enterprise-level control
variables; and ¢, the conventional error term.

TL and GBE are our primary explained variables. TL demonstrates the overall
employment, defined as the total number of laborers in the enterprise. On the other hand, GBE
refers to gender-based employment, defined as the ratio of female to male employment. It also
captures the extent of feminization or defeminization in the workforce and indicates the level
of gender-based employment diversity. Gender-based employment diversity is captured in four
different ways: (i) FMTW, (ii) FMPW, (iii)) FMPPW, and (iv) FMPNW. Where FMTW defines
the share of female workers to male workers at an aggregate level. FMPW refers to the share

of female permanent workers to male permanent workers. FMPPW shows the proportion of



female permanent production workers to male permanent production workers. FMPNW
denotes the proportion of female permanent non-production workers to male permanent non-
production workers.

Likewise, our primary explanatory variable is INN, representing innovation, which we
use to test all the hypotheses. Innovation is classified into two categories: (i) technological
innovation, and (ii) non-technological innovation. Technological innovation represents (a)
product innovation (PDI) and (b) process innovation (PCI), while non-technological innovation
demonstrates (a) organizational innovation (OI) and (b) marketing innovation (MI). Moreover,
PDI represents product innovation, which is when an enterprise introduces new or improved
products or services. PCI shows that process innovation occurs when an enterprise introduces
a new or improved process. Ol signifies organizational innovation by reducing the number of
direct reporting layers from the Top Manager to the lowest-level employee. MI refers to
marketing innovation, which occurs when an enterprise introduces new or significantly
enhanced marketing methods.

In addition, extensive research literature suggests that employment is closely associated
with specific enterprise characteristics. Therefore, this study incorporates various enterprise-
specific indicators as control variables, including whether the enterprise is part of a larger firm
(EPLF), the enterprise's age (Age), internationally recognized quality certification (IRQC),
capacity utilization (CU), fixed asset purchases (FAP), Inadequately educated workforce
(IEW), and the total labor-force (TL) (Cagatay & Berik, 1990; Blanchflower & Burgess, 1998;
Ozler, 2000; Bloom & Van Reenen, 2002; Villarreal & Yu, 2007; Iwaro & Mwasha, 2012; Chen
et al., 2013; Islam & Amin, 2015; Ali & Shabir, 2017; Islam et al., 2018; Avenyo et al., 2019;
Gallego & Gutiérrez Ramirez, 2021; Amin & Islam, 2023; Amin & Khalid, 2023; Kamal,
2024). Moreover, Table 2 presents the summary statistics for the variables used in this study,
providing a detailed overview of each variable, including its mean, standard deviation,
minimum, and maximum values. The analysis is based on a sample comprising 3,487
manufacturing enterprises operating in India, offering a comprehensive representation across
various enterprise sizes and sectors.

Furthermore, we employ Ordinary Least Squares (OLS) and the Instrumental Variable
(IV)- based Two-Stage Least Squares (2SLS) methods to analyze it, and use the IV-based
Generalized Method of Moments (GMM) for robustness. The IV-based 2SLS method is a
powerful tool for addressing endogeneity and deriving causal estimates. However, this method
depends mainly on the validity and quality of the instruments. Likewise, the IV-based GMM

method is commonly used in economics to address endogeneity, omitted-variable bias, and



measurement error. It allows for efficient estimates, leveraging more instruments to improve

precision (Wooldridge, 2010).

Table 2. Summary statistics.

Variable Description Obs Mean Std. Dev. Min Max
FMTW | Female/male total workers 2,501 0.26 1.21 0 34
FMPW  Female/male permanent workers 2,518 0.21 1.05 0 34
FMPPW | Female/male permanent production workers 2,490  0.09 0.47 0 15
FMPNW = Female/male permanent non-production workers 2,372 0.25 0.79 0 20
PDI Establishment introduces new or improved products or services | 2,499 = 0.62 0.49 0 1
PCI Establishment introduces any new or improved process 2,501 0.71 0.45 0 1
Ol Reducing the number of direct reporting layers from the Top | 1,787 = 0.36 0.48 0 1
Manager to the lowest-level employee
MI Establishment introduces new or significantly enhanced @ 2,497  0.57 0.50 0 1
marketing methods
EPLF Whether the enterprise is part of larger firms (l=yes; 2,501 0.23 0.42 0 1
O=otherwise)
Age Age of the enterprise in years 2,501 20.98 14.73 1 151
IRQC Internationally-recognized  quality certification (l1=yes; 2,501 0.57 0.50 0 1
O=otherwise)
CU Proportion of the maximum achievable output by the enterprise = 2,501 0.82 0.16 0.05 1
FAP Purchasing any new or second-hand fixed assets (l=yes; 2,501 0.34 0.47 0 1
O=otherwise)
IEW Inadequately educated workforce (1=yes; O=otherwise) 2,476  0.62 0.49 0 1
TL Total number of laborers in the enterprise 2,501 131.93 322.55 5 8000

Source: Authors’ estimation

4. Results

4.1. Baseline regression

We represent our baseline results in Tables 3.1, 3.2, 3.3, and 3.4. We employ OLS and the V-
based 2SLS method to obtain more consistent and reliable results. A potential simultaneity
issue arises, as the primary explanatory variables may be endogenously determined by gender-
based employment diversity, suggesting a bidirectional causal relationship.

To address potential endogeneity in the product innovation variable, we use the "Market
Success" (MS) variable as an instrumental variable. MS is defined as the share of an
establishment’s total sales derived from newly introduced products or services. This variable
effectively captures the scope of product innovation. It shows a greater share of sales from
newly introduced products, indicating both the enterprise’s active participation in innovation
and the market success and depth of those activities. Moreover, while product innovation may
influence employment outcomes, the sales composition itself, that is, the proportion of revenue
generated from innovative products (MS), is unlikely to directly affect employment,

particularly when enterprise-specific controls are included. This supports the validity of the



exclusion restriction, making MS a theoretically and empirically appropriate instrument for
product innovation.

Furthermore, to address potential endogeneity bias in the process innovation variable,
we use "Innovative Methods of Manufacturing”" (IMM) as an instrumental variable. IMM is
defined by whether the establishment introduced any innovative or significantly improved
methods for manufacturing products or offering services. This variable corresponds well with
the underlying construct of process innovation, as it reflects the enterprise’s actual
implementation of innovation in production or service processes. It serves as a valid
determinant for process innovation, which is often operationalized through enhancements in
production or offering service techniques. Additionally, the instrument is plausibly exogenous,
as the adoption of such innovative methods is unlikely to directly influence employment
outcomes, except through its effect on process innovation itself. Thus, the exclusion restriction
underlying instrumental variable techniques is upheld.

To control for endogeneity in the organizational innovation variable, we use “Change
in Hiring” (CH) as an instrumental variable. This instrumental variable indicates whether the
establishment implemented changes in its hiring practices for non-managerial and non-
supervisory employees. This instrument is conceptually valid, as adjustments in hiring
approaches often reflect underlying organizational transformation, particularly in workplace
systems and personnel management. This instrument is also plausibly exogenous, given that
such changes are unlikely to have a direct impact on employment outcomes beyond their
influence through organizational innovation. The omission of managerial and supervisory roles
from this variable reinforces the validity of the exclusion restriction by limiting potential bias
from direct employment decisions.

We use the “New Approach” (NA) as an instrumental variable to address potential
endogeneity in the marketing innovation variable. This instrument variable captures whether
the establishment allowed employees time to develop or experiment with new ideas related to
products or services, business processes, enterprise management, or marketing. This variable
also serves as a proxy for an innovation-supportive environment, which is a key enabler of
marketing innovation. Enterprises encouraging employee experimentation are more likely to
introduce novel strategies in areas such as advertising, brand positioning, and customer
outreach. Therefore, the instrument aligns well with theoretical expectations, as it is expected
to be strongly associated with the adoption of marketing innovation. Moreover, it is plausibly
exogenous to employment outcomes, since the internal allocation of time for idea generation

is not expected to directly influence employment. Its impact on employment is transmitted



exclusively through marketing innovation, which supports the exclusion restriction required
for a valid instrumental variable. Consequently, this variable is both a theoretically justified
and empirically appropriate instrument for estimating the causal effect of marketing innovation
on employment.

To this end, Tables 3.1 and 3.3 present the results of our analysis on the impact of
technological innovation on gender-based employment diversity in Indian manufacturing
enterprises. Our findings indicate that technological innovation, particularly process
innovation, increases overall employment (Blanchflower & Burgess, 1998; Lachenmaier &
Rottmann, 2011). In contrast, process innovation is associated with declining female
employment, particularly among permanent non-production workers. Moreover, at the
aggregate level, product innovation is associated with increased female employment, notably
for permanent production female workers (Ugur et al., 2017; Calvino & Virgillito, 2017).
Product innovation is linked with promoting gender-based employment diversity through
various mechanisms. First, introducing new products drives the demand for roles in design,
quality control, and coordination domains in which female participation tends to be higher
(Crespi et al., 2019; Dosi & YU, 2018). Second, product innovation generally requires support
activities such as documentation, regulatory compliance, and customer service, which tend to
employ more females (Harrison et al., 2014; de Elejalde et al., 2015). Third, enterprises
involved in product innovation may implement inclusive recruitment strategies to align with
diverse consumer preferences or comply with global standards (Van Roy et al., 2018; Cirera &
Sabetti, 2019). These factors, combined, support the creation of secure job opportunities for
women in production roles through product innovation.

In contrast, introducing process innovation generally entails implementing advanced
technologies, automation, and optimized production methods to boost operational efficiency
and reduce labor costs (Edquist et al., 2001; Harrison et al., 2014; Avenyo et al., 2019). This
may decrease female employment, particularly among permanent non-production workers,
through various mechanisms. First, process innovation often reduces the need for routine
administrative and support functions, areas where female employment is generally
concentrated (Mohnen & Hall, 2013; Calvino & Virgillito, 2017). Second, improvements in
efficiency through process innovation often prompt enterprises to streamline operations,
leading to reductions in middle-management and clerical roles (Edquist et al., 2001; Mairesse
& Mohnen, 2010). Third, process innovation often increases the demand for higher technical
skills, and women may be underrepresented due to systemic disparities in access to education

and vocational training programs (Hervas-Oliver et al., 2017). These factors collectively reduce



the creation of secure job opportunities for females in stable and non-production roles in the
manufacturing sector through process innovation.

Likewise, Tables 3.2 and 3.4 represent the results of the impact of non-technological
innovation on gender-based employment diversity in Indian manufacturing enterprises. Our
analysis reveals that non-technological innovation, particularly marketing innovation,
increases overall employment. Additionally, organizational innovation reduces female
employment at the aggregate level. Moreover, marketing innovation is also associated with a
decline in permanent non-production employment for females. Organizational innovation is
associated with decreased female employment via several channels. First, the shift toward lean
management and organizational restructuring mainly involves downsizing administrative and
support functions, areas where females are largely concentrated (Evangelista & Vezzani, 2011;
Gunday et al., 2011). Second, increased reliance on outsourcing and contract-based
employment tends to displace permanent positions with temporary ones, adversely affecting
women, who are more represented in such roles (Calvino & Virgillito, 2017). Third, focusing
on technical and managerial skills in such innovations may disadvantage women, who have
traditionally encountered systemic obstacles to acquiring these skills (Thornhill, 2006; Garcia
& Calantone, 2002).

On the other hand, marketing innovation leads to a decline in permanent non-production
female employment in the manufacturing sector through multiple channels. First, an increase
in digital marketing and e-commerce use diminishes the need for conventional marketing posts,
such as sales administration and customer service, which are generally staffed by females
(Shergill & Nargundkar, 2005; Naidoo, 2010). Second, marketing functions are increasingly
being outsourced or managed through contract-based employment structures, resulting in a
reduction in permanent in-house positions within the organization (Calvino & Virgillito, 2017).
Third, as enterprises increasingly rely on data analytics and digital strategies, the required skill
sets may be less accessible to females, reflecting existing gender inequalities in technical
education and skill development (O'Dwyer et al., 2009; Ren et al.,, 2009). These
transformations lower the share of females in permanent non-production jobs and further

exacerbate the overall decrease in female employment.



Table 3.1. The impact of technological innovation on gender-based employment diversity in Indian Manufacturing Enterprises

(with OLS method)
OLS Product Innovation Process Innovation
TL FMTW FMPW | FMPPW FMPNW TL FMTW FMPW FMPPW FMPN
\4
(€)) 2) 3) “) ®) (6) () (t))] ()] 10)
0.28%*%* 0.10* 0.13%** 0.01 0.10%**
PDI (0.05) (0.05) (0.04) (0.02) (0.03)
0.16%*** -0.15%** -0.14%** -0.02 -0.22%**
PCI (0.05) (0.05) (0.05) (0.02) (0.04)
0.70%*** -0.02 -0.06 0.03 -0.09%* 0.70%** -0.01 -0.05 0.03 -0.07*
EPLF (0.05) (0.06) (0.05) (0.02) (0.04) (0.05) (0.06) (0.05) (0.02) (0.04)
0.12%%* 0.09%*%* 0.08%** 0.03** 0.02 0.13%%* 0.08** 0.08%%** 0.02** 0.01
In Age (0.03) (0.03) (0.03) (0.01) (0.02) (0.03) (0.03) (0.03) (0.01) (0.02)
0.67*%* -0.18%** 0.18%** -0.05%* -0.004 0.69%** -0.18%** -0.17%** -0.05%* 0.01
IRQC (0.05) (0.05) (0.05) (0.02) (0.03) (0.05) (0.05) (0.05) (0.02) (0.03)
0.76%*** -0.07 0.05 0.03 0.003 0.82%%** -0.07 0.06 0.03 0.01
CU (0.14) (0.15) (0.13) (0.06) (0.10) (0.14) (0.15) (0.13) (0.06) (0.10)
0.49%%* 0.003 -0.02 -0.01 0.11%** 0.50%** 0.02 -0.0003 -0.01 0.13%%*
FAP (0.05) (0.05) (0.05) (0.02) (0.04) (0.05) (0.05) (0.05) (0.02) (0.04)
-0.05 0.20%** 0.14%** 0.005 0.05 -0.03 0.21%*%* 0.15%%* 0.01 0.06*
IEW (0.05) (0.05) (0.04) (0.02) (0.03) (0.05) (0.05) (0.04) (0.02) (0.03)
0.03 0.02 0.12%%*%* 0.05%%*%* 0.04* 0.03* 0.12%%*%* 0.06%**
In TL (0.02) (0.02) (0.01) (0.01) (0.02) (0.02) (0.01) (0.01)
2.16%%* -0.12 -0.19 -0.45%** -0.11 2.12%%* 0.01 -0.07 -0.44%** 0.06
Constant (0.16) (0.18) (0.15) (0.07) (0.12) (0.16) (0.18) (0.16) (0.07) (0.12)
Observation 2,474 2,474 2,491 2,463 2,346 2,476 2,476 2,493 2,465 2,348
R”2 0.23 0.0144 0.0167 0.0984 0.0202 0.2212 0.0162 0.0169 0.0987 0.0319

Source: Authors’ estimation

Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.

Table 3.2. The impact of non-technological innovation on gender-based employment diversity in Indian Manufacturing Enterprises

(with OLS method)

Organizational Innovation Marketing Innovation
TL FMTW FMPW FMPP FMPNW TL FMTW FMPW FMPPW | FMPNW
W
(€] 2 3) “@ (6)) 6 () ®) (€)] 10)
-0.05 -0.12%** -0.05 0.001 -0.13%**
(0} (0.05) (0.06) (0.05) (0.03) (0.05)
0.15%** -0.01 -0.02 0.02 -0.06*
MI (0.05) (0.05) (0.04) (0.02) (0.03)
0.55%** -0.01 -0.05 0.03 -0.11%* 0.69%** -0.02 -0.06 0.03 -0.08*
EPLF (0.05) (0.07) (0.06) (0.03) (0.05) (0.05) (0.06) (0.05) (0.02) (0.04)
0.16%** 0.11%%* 0.1717%%* 0.02 0.03 0.12%%* 0.09%** 0.08%** 0.03** 0.02
In Age (0.03) (0.04) (0.04) (0.02) (0.03) (0.03) (0.03) (0.03) (0.01) (0.02)
0.39%** -0.17%%* -0.18%** -0.04* 0.01 0.69%** -0.18%** -0.17%%* -0.05%* 0.001
IRQC (0.05) (0.06) (0.05) (0.03) (0.05) (0.05) (0.05) (0.05) (0.02) (0.03)
0.86%** 0.02 0.17 0.02 0.14 0.78%** -0.05 0.08 0.03 0.03
CuU (0.15) (0.19) (0.16) (0.08) (0.14) (0.14) (0.15) (0.13) (0.06) (0.10)
0.41%** 0.04 0.02 -0.01 0.15%** 0.51%** 0.01 -0.01 -0.01 0.12%**
FAP (0.05) (0.06) (0.05) (0.03) (0.05) (0.05) (0.05) (0.05) (0.02) (0.04)
-0.04 0.22%** 0.14%** 0.01 0.09%* -0.05 0.20%** 0.16%** 0.002 0.07**
IEW (0.05) (0.06) (0.05) (0.03) (0.04) (0.05) (0.05) (0.04) (0.02) (0.03)
0.01 0.0004 0.17%** 0.01 0.04 0.03 0.12%** 0.06%**
In TL (0.03) (0.03) (0.01) (0.02) (0.02) (0.02) (0.01) (0.01)
2.76%%* -0.10 -0.18 0.69%** 0.01 2.20%** -0.10 -0.17 -0.45%** -0.08
Constant (0.17) (0.24) (0.20) (0.10) (0.17) (0.16) (0.18) (0.15) (0.07) (0.12)
1,766 1,766 1,773 1,748 1,675 2,472 2,472 2,489 2,461 2,344
Observation
R"2 0.1664 0.0151 0.0146 0.1084 0.0167 0.2222 0.013 0.0133 0.0989 0.0176

Source: Authors’ estimation

Notes: Standard errors are in parentheses. ***, **_* are significant at 1%, 5%, and 10% respectively.




Table 3.3. The impact of technological innovation on gender-based employment diversity in Indian Manufacturing Enterprises

(with IV-based 2SLS method)

2 SLS Estimation Product Innovation Process Innovation
TL FMTW FMPW | FMPPW FMPNW TL FMTW FMPW FMPPW FMPN
\4
@ 2 ()] “@ (&) (©6) (@) ® 9 10)
-1.00 3.11%* 2.38% 1.22% 1.49
PDI (1.14) (1.58) (1.33) (0.66) (1.21)
0.23%%%* -0.15%* -0.14%* -0.01 -0.23%**
PCI (0.06) (0.07) (0.06) (0.02) (0.04)
0.85%%* -0.42%* -0.29 -0.08 -0.14 0.69%** -0.01 -0.05 0.03 -0.07*
EPLF (0.18) (0.25) (0.21) (0.10) (0.17) (0.05) (0.06) (0.05) (0.02) (0.04)
0.10 -0.01 0.02 -0.02 -0.02 0.13%%* 0.08** 0.08*** 0.02%* 0.01
In Age (0.08) (0.11) (0.09) (0.05) (0.07) (0.03) (0.03) (0.03) (0.01) (0.02)
0.77*%* 0.07 -0.03 0.06 0.10 0.68%** -0, 18%** -0, 17%** -0.05%* 0.01
TIRQC (0.12) (0.19) (0.16) (0.08) (0.13) (0.05) (0.05) (0.05) (0.02) (0.03)
0.95%* -0.20 -0.12 -0.07 -0.44 0.81%*** -0.07 0.06 0.03 0.01
CU (0.38) (0.52) (0.44) (0.21) (0.33) (0.14) (0.15) (0.13) (0.06) (0.10)
0.48%*%* -0.16 -0.10 -0.01 -0.12 0.49%** 0.02 -0.001 -0.01 0.14%%*
FAP (0.12) (0.16) (0.14) (0.07) (0.10) (0.05) (0.05) (0.05) (0.02) (0.04)
0.03 -0.01 -0.05 -0.05 -0.07 -0.03 0.2]1%*%** 0.15%%* 0.01 0.06*
IEW (0.14) (0.20) (0.17) (0.09) (0.14) (0.05) (0.05) (0.04) (0.02) (0.03)
-0.03 -0.02 0.10%** -0.02 0.04* 0.03* 0.12%** 0.06%***
In TL (0.07) (0.06) (0.03) (0.05) (0.02) (0.02) (0.01) (0.01)
3.03%** -1.58%* -1.28%* -1.10%** -0.23 2.07*** 0.003 -0.07 -0.44%** 0.06
Constant (0.60) (0.79) (0.68) (0.33) (0.54) (0.16) (0.18) (0.16) (0.07) (0.12)
615 615 615 612 582 2475 2,475 2,492 2,464 2,347
Observation
R”2 0.1142 - - - - 0.2211 0.0162 0.0169 0.0985 0.0319

Source: Authors’ estimation

Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.

Table 3.4. The impact of non-technological innovation on gender-based employment diversity in Indian Manufacturing Enterprises

(with IV-based 2SLS method)

2 SLS Estimation Organizational Innovation Marketing Innovation
TL FMTW FMPW FMPPW FMPN TL FMTW FMPW FMPPW | FMPN
W W
@ (0] 3) “) (6)) (O] () ® (€)] 10)
-0.22 -0.75* -0.46 -0.10 0.03
o1 (0.34) (0.45) (0.38) (0.18) (0.31)
0.58*** 0.12 0.11 -0.01 0.17***
MI (0.09) (0.09) (0.08) (0.03) (0.06)
0.56%** 0.01 -0.03 0.04 -0.12%* 0.61%** -0.04 -0.08 0.03 -0.06
EPLF (0.05) (0.07) (0.06) (0.03) (0.05) (0.06) (0.06) (0.05) (0.02) (0.04)
0.16%** 0.07 0.08* 0.02 0.04 0.12%** 0.09%** 0.08*** 0.03** 0.02
In Age (0.04) (0.06) (0.05) (0.02) (0.04) (0.03) (0.03) (0.03) (0.01) (0.02)
0.39%** -0.17%* -0.18%** -0.05%* 0.02 0.69%** -0.18%** -0.17%** -0.05%** | -0.0002
IRQC (0.05) (0.07) (0.05) (0.03) (0.05) (0.05) (0.05) (0.05) (0.02) (0.03)
0.83%** 0.03 0.17 0.02 0.12 0.72%** -0.07 0.06 0.03 0.05
Cu (0.15) (0.20) (0.16) (0.08) (0.14) (0.14) (0.15) (0.13) (0.06) (0.10)
0.40%** 0.04 0.02 -0.01 0.15%** 0.50%** 0.01 -0.01 -0.01 0.12%**
FAP (0.05) (0.07) (0.05) (0.03) (0.05) (0.05) (0.05) (0.05) (0.02) (0.04)
-0.03 0.27*** 0.18*** 0.02 0.08 -0.12%%* 0.18*** 0.13%** 0.01 0.09%*
IEW (0.05) (0.07) (0.06) (0.03) (0.05) (0.05) (0.05) (0.05) (0.02) (0.04)
-0.0004 -0.01 0.17%** 0.01 0.03 0.03 0.12%** 0.06%**
In TL (0.03) (0.03) (0.01) (0.02) (0.02) (0.02) (0.01) (0.01)
2.86%** 0.27 0.06 -0.64%** -0.07 2.08*** -0.13 -0.20 -0.45%** -0.07
Constant (0.25) (0.35) (0.29) (0.14) (0.24) (0.16) (0.18) (0.16) (0.07) (0.12)
1754 1,754 1,761 1,736 1,663 2466 2,466 2,483 2,455 2,342
Observation
R*2 0.1617 - - 0.1003 0.0096 0.1946 0.0104 0.0097 0.0981 0.0129

Source: Authors’ estimation

Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.




4.2. Heterogeneity concern

The issue of heterogeneity may arise from differences in enterprise size. We identify enterprise-
size heterogeneity by segregating the full sample into enterprise-size subsamples and re-
estimating the results. We report the estimated results on the impact of technological and non-
technological innovation on gender-based employment diversity for different enterprise sizes
in Tables 4.1, 4.2, 4.3, and 4.4, respectively. We employ the World Bank Enterprise Survey
(WBES) classification of enterprise sizes: Micro (<5 laborers), Small (>=5 and <=19 laborers),
Medium (>=20 and <=99 laborers), and Large (>=100 laborers). Additionally, we excluded
micro-sized enterprises from the analysis due to the absence of available observations
following the merger of the Innovation Follow-up Survey with the World Bank Enterprise
Survey (WBES) database.

These findings can be explained by differences in the nature and skill demands of
innovations. In small enterprises, product innovation often expands output and market reach,
generating additional labor demand and creating opportunities for permanent female
employment, particularly through compensation effects. In contrast, process innovation
typically emphasizes cost reduction and efficiency, often through mechanization or task
reorganization, which may substitute routine or support functions where women are relatively
more concentrated, especially in non-production roles, through displacement effects.
Organizational and marketing innovations, meanwhile, tend to reallocate tasks rather than
substantially expand or contract employment, resulting in no significant gender-differentiated
employment effects.

In medium-sized enterprises, product innovation typically expands output, diversifies
product lines, and opens new markets, thereby increasing overall labor demand and benefiting
female workers in both production and non-production roles through compensation effects. In
contrast, process innovation prioritizes efficiency and automation, which can
disproportionately displace female workers if they are concentrated in routine or less
technology-intensive tasks. Furthermore, organizational innovation often involves
restructuring, multitasking, or managerial consolidation, which may reduce employment
opportunities for women due to gendered role segmentation and weaker job security. However,
marketing innovation emphasizes market expansion, branding, and customer engagement,
creating demand for labor-intensive production adjustments and coordination activities that can
increase permanent female employment, particularly in production roles.

In large enterprises, product innovation is often incremental and capital-intensive,

relying more on technology and on existing male-dominated skilled workforces, thereby



generating limited additional demand for female labor. On the other hand, process,
organizational, and marketing innovations typically emphasize efficiency, automation, and
managerial rationalization, which can disproportionately displace permanent female workers
who are more concentrated in routine, administrative, and support (non-production) roles.
Moreover, large enterprises possess greater capacity to internalize adjustments through labor-
saving technologies and restructuring, intensifying displacement effects for women relative to

men, particularly in non-production employment categories.

Table 4.1. Robust results of the impact of product innovation on gender-based employment diversity in Indian
Manufacturing Enterprises at different enterprise sizes (with OLS method)

OLS FMTW FMPW FMPPW FMPNW
Small | Medium | Large | Small | Medium | Large Small | Medium | Large Small | Medium | Large
) @ G | @ ®) (6) ) ®) ©) (10) an 12
0.12 0.14* -0.06 0.15% 0.13* 0.07 0.002 0.01** 0.01 0.09** 0.10%** 0.13
PDI (0.08) (0.08) (0.11) | (0.08) (0.08) (0.06) | (0.004) | (0.005) (0.07) (0.04) (0.05) (0.09)
-0.12 -0.14 0.15 -0.12 -0.14 0.03 | 0.02%** | -0.02%*** 0.08 -0.04 -0.06 -0.11
EPLF (0.12) (0.10) (0.10) | (0.12) (0.09) (0.06) (0.01) (0.01) (0.07) (0.06) (0.06) (0.08)
0.01 0.14%* 0.10 0.02 0.13** 0.07* | -0.0003 -0.001 0.06 0.01 -0.01 0.08
In Age (0.05) (0.05) (0.07) | (0.05) (0.05) (0.04) | (0.002) | (0.003) (0.04) (0.02) (0.03) (0.05)
0.20%* | -0.26*** | -0.09 | 0.18** | -0.24*** | -0.11 | -0.01** | -0.02*** -0.07 -0.09** -0.003 0.04
IRQC (0.09) (0.08) (0.12) | (0.08) (0.07) (0.07) | (0.004) | (0.005) (0.08) (0.04) (0.05) (0.10)
-0.23 0.18 -0.39 -0.10 0.12 0.18 -0.001 -0.002 0.10 -0.07 -0.01 0.12
CU (0.23) (0.24) (0.35) | (0.22) (0.23) (0.20) (0.01) (0.01) (0.22) (0.10) (0.14) (0.28)
-0.12 0.002 0.08 -0.11 0.004 0.02 -0.001 0.004 -0.03 -0.003 0.08 0.26%**
FAP (0.10) (0.08) (0.10) | (0.09) (0.08) (0.06) | (0.004) (0.01) (0.07) (0.04) (0.05) (0.08)
0.15% | 0.26%** 0.16 0.14* | 0.20%** 0.06 0.003 0.01** 0.07 -0.04 0.02 0.17**
IEW (0.08) (0.08) (0.10) | (0.08) (0.08) (0.06) | (0.004) | (0.005) (0.07) (0.04) (0.05) (0.08)
0.07 0.01 -0.003 0.08 -0.01 -0.01 | 0.03%** | 0.05%** | 0.37%*%* | 0.14%** 0.07* -0.02
In TL (0.07) (0.06) (0.06) | (0.06) (0.06) (0.04) | (0.003) | (0.004) (0.04) (0.03) (0.04) (0.05)
0.13 -0.36 0.24 -0.09 -0.23 -0.12 | 0.07*** | -0.15%** | 2,02%** -0.20 -0.02 -0.23
Constant (0.31) (0.35) (0.49) | (0.30) (0.33) (0.28) (0.01) (0.02) (0.32) (0.14) (0.21) (0.40)
Observation 648 1,150 676 654 1,157 680 653 1,147 663 608 1,091 647
R”*2 0.0233 | 0.0258 | 0.0123 | 0.0227 | 0.0221 | 0.0125 0.2 0.1443 0.1265 0.053 0.0117 0.0288

Source: Authors’ estimation
Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.




Table 4.2. Robust results of the impact of process innovation on gender-based employment diversity in Indian Manufacturing
Enterprises at different enterprise sizes (with OLS method)

OLS FMTW FMPW FMPPW FMPNW
Small | Medium | Large Small | Medium Large Small Medium Large Small Medium Large
() @ (€] “@ 3 (O] ()] ® ® 10) an 12)
-0.02 -0.23%%* -0.15 -0.04 -0.20%* | -0.19%** | -0.003 -0.01%* -0.06 -0.07* -0.17%%% | Q.51 %**
PCI (0.08) (0.08) (0.12) (0.08) (0.08) (0.07) (0.004) (0.01) (0.08) (0.04) (0.05) (0.10)
-0.12 -0.12 0.16 -0.12 -0.13 0.05 0.02*** | -0.02%** 0.09 -0.04 -0.05 -0.07
EPLF (0.13) (0.10) (0.10) (0.12) (0.09) (0.06) (0.01) (0.01) (0.07) (0.06) (0.06) (0.08)
0.02 0.13** 0.09 0.03 0.12%* 0.06 -0.0003 -0.001 0.05 0.01 -0.02 0.06
In Age (0.05) (0.05) (0.07) (0.05) (0.05) (0.04) (0.002) (0.003) (0.04) (0.02) (0.03) (0.05)
0.19%* | -0.26%** -0.09 | -0.16%* | -0.24*** -0.11 -0.01%* | -0.02%** -0.07 -0.08%* -0.003 0.05
IRQC (0.09) (0.08) (0.12) (0.08) (0.07) (0.07) (0.004) (0.005) (0.08) (0.04) (0.05) (0.09)
-0.24 0.21 -0.39 -0.11 0.14 0.21 -0.002 -0.0003 0.11 -0.09 0.003 0.21
CU (0.23) (0.23) (0.34) (0.22) (0.22) (0.20) (0.01) (0.01) (0.22) (0.10) (0.149) (0.28)
-0.11 0.03 0.09 -0.09 0.02 0.03 -0.0003 0.005 -0.03 0.01 0.10%* 0.28***
FAP (0.10) (0.08) (0.10) (0.09) (0.08) (0.06) (0.004) (0.01) (0.07) (0.04) (0.05) (0.08)
0.16* 0.28%%* 0.15 0.15* 0.22%** 0.06 0.003 0.01*** 0.07 -0.04 0.04 0.18
IEW (0.08) (0.08) (0.10) (0.08) (0.08) (0.06) (0.004) (0.005) (0.07) (0.04) (0.05) (0.08)
0.07 0.01 0.001 0.08 -0.02 -0.002 0.03¥** | 0.05%** | 0.37*** | 0.14%** 0.07* 0.003
In TL (0.07) (0.06) (0.06) (0.06) (0.06) (0.04) (0.003) (0.004) (0.04) (0.03) (0.04) (0.05)
0.19 -0.09 0.32 -0.01 -0.002 0.003 -0.07%%* | -0.13*** | -1.98*** -0.12 0.16 0.10
Constant (0.31) (0.35) (0.50) (0.30) (0.34) (0.28) (0.01) (0.02) (0.32) (0.14) (0.22) (0.39)
649 1,151 676 655 1,158 680 654 1,148 663 609 1,092 647
Observation
R"2 0.0201 0.0297 0.0143 | 0.0174 0.0246 0.0213 0.2004 0.1455 0.1274 0.0488 0.0174 0.0658

Source: Authors’ estimation
Notes: Standard errors are in parentheses. ***, **_ * are significant at 1%, 5%, and 10% respectively.

Table 4.3. Robust results of the impact of organizational innovation on gender-based employment diversity in Indian Manufacturing
Enterprises at different enterprise sizes (with OLS method)

OLS FMTW FMPW FMPPW FMPNW
Small Medium | Large Small Medium | Large Small Medium Large Small Medium Large
@ 2 3 (C)) () ©) () ® ® 10) an a2
-0.12 -0.16** -0.05 -0.06 -0.09 0.03 -0.06 -0.01 0.03 -0.23 -0.07 -0.23%%*
[0)} (0.07) (0.08) (0.11) (0.05) (0.08) (0.06) (0.05) (0.005) (0.07) (0.35) (0.05) (0.09)
-0.14 -0.18* 0.16 -0.13 -0.15 0.04 -0.01 -0.02%** 0.10 -0.27 -0.10 -0.10
EPLF (0.11) (0.10) (0.10) (0.08) (0.10) (0.06) (0.07) (0.01) (0.07) (0.49) (0.06) (0.09)
0.03 0.14%* 0.09 0.05 0.14%* 0.08%* 0.04 -0.002 0.04 0.48** -0.01 0.06
In Age (0.05) (0.06) (0.07) (0.04) (0.06) (0.04) (0.03) (0.004) (0.05) (0.21) (0.04) (0.06)
-0.05 -0.23%%* -0.10 -0.05 -0.21%%* -0.11 0.01 -0.02%** -0.06 -0.51 0.01 0.04
IRQC (0.07) (0.08) (0.13) (0.06) (0.07) (0.07) (0.05) (0.005) (0.08) (0.35) (0.05) (0.10)
-0.16 0.24 -0.42 -0.06 0.17 0.22 -0.08 -0.001 0.12 -0.49 0.06 0.24
CU (0.18) (0.23) (0.36) (0.14) (0.22) (0.21) (0.12) (0.01) (0.23) (0.80) (0.15) (0.29)
0.02 0.003 0.08 -0.01 0.02 0.02 -0.01 0.004 -0.03 -0.26 0.08 0.27%%*
FAP (0.08) (0.08) (0.11) (0.06) (0.08) (0.06) (0.05) (0.01) (0.07) (0.43) (0.05) (0.09)
0.08 0.26%** 0.17 0.05 0.20%** 0.07 0.06 0.01** 0.07 -0.27 0.02 0.23**
IEW (0.08) (0.08) (0.11) (0.06) (0.08) (0.06) (0.05) (0.005) (0.07) (0.35) (0.05) (0.09)
0.06 0.05 -0.004 | 0.07** 0.01 -0.01 0.08%** 0.05%** 0.39%** 0.30%* 0.06 -0.03
In TL (0.04) (0.07) (0.07) (0.03) (0.06) (0.04) (0.03) (0.004) (0.04) (0.17) (0.04) (0.05)
0.01 -0.42 0.25 -0.20 -0.28 -0.12 -0.29* S0.15%** | 2 14%%* -1.08 0.04 -0.07
Constant (0.25) (0.35) (0.53) (0.19) (0.34) (0.30) (0.16) (0.02) (0.34) (1.11) (0.23) (0.42)
37 1,080 649 36 1,087 650 36 1,078 634 31 1,026 618
Observation
R"2 0.2468 0.0273 0.0125 | 03154 0.02 0.0115 0.4313 0.1439 0.1294 0.3897 0.0099 0.0373

Source: Authors’ estimation
Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.




Table 4.4. Robust results of the impact of marketing innovation on gender-based employment diversity in Indian Manufacturing
Enterprises at different enterprise sizes (with OLS method)

OLS FMTW FMPW FMPPW FMPNW

Small | Medium | Large | Small | Medium | Large Small Medium Large Small Medium Large
(0] @ (€)] “@ (6] 6 ()] ®) (€)] 10) an 12)

-0.01 -0.03 0.03 0.02 -0.07 -0.01 0.001 0.01* 0.07 0.05 -0.04 -0.19%*

MI (0.08) (0.08) (0.11) | (0.08) (0.07) (0.06) (0.004) (0.005) (0.07) (0.04) (0.05) (0.09)
-0.12 -0.14 0.14 -0.13 -0.14 0.04 0.02%** | -0.02%** 0.07 -0.05 -0.06 -0.07

EPLF (0.13) (0.10) (0.10) | (0.12) (0.10) (0.06) (0.01) (0.01) (0.07) (0.06) (0.06) (0.08)
0.02 0.14** 0.10 0.03 0.13%* 0.07* -0.0003 -0.001 0.06 0.02 -0.01 0.09

In Age (0.05) (0.06) (0.07) | (0.05) (0.05) (0.04) (0.002) (0.003) (0.04) (0.02) (0.03) (0.05)
-0.19%*% | -0.26%** | -0.09 | -0.17** | -0.24*** -0.11 -0.01%*% | -0.02%** -0.07 -0.08** -0.004 0.05

IRQC (0.09) (0.08) (0.12) | (0.08) (0.07) (0.07) (0.004) (0.005) (0.08) (0.0 (0.05) (0.10)
-0.24 0.24 -0.41 -0.11 0.18 0.21 -0.001 -0.0004 0.09 -0.08 0.03 0.20

CuU (0.23) (0.24) (0.34) | (0.22) (0.23) (0.20) (0.01) (0.01) (0.22) (0.10) (0.14) (0.28)

-0.11 0.01 0.09 -0.10 0.01 0.02 -0.001 0.004 -0.02 -0.001 0.08 0.25%**

FAP (0.10) (0.08) (0.10) | (0.09) (0.08) (0.06) (0.004) (0.01) (0.07) (0.04) (0.05) (0.08)
0.16* 0.28%** 0.15 0.14* 0.22%** 0.07 0.002 0.01** 0.06 -0.05 0.04 0.20%*

IEW (0.09) (0.08) (0.10) | (0.08) (0.08) (0.06) (0.004) (0.005) (0.07) (0.04) (0.05) (0.08)
0.07 0.02 -0.005 0.08 -0.01 -0.01 0.03**% | 0.05%** | 0.37*** | (.14%*** 0.07* -0.01

In TL (0.07) (0.06) (0.06) | (0.06) (0.06) (0.04) (0.003) (0.004) (0.04) (0.03) (0.04) (0.05)
0.18 -0.32 0.21 -0.03 -0.18 -0.11 -0.07%%* | -0.15%** | 2. 05%** -0.17 0.01 -0.18

Constant (0.31) (0.35) (0.50) | (0.30) (0.33) (0.28) (0.01) (0.02) (0.32) 0.14) 0.21) (0.40)
649 1,148 675 655 1,155 679 654 1,145 662 609 1,089 646

Observation

R*2 0.0201 0.0232 0.012 | 0.0172 0.0201 0.0108 0.1995 0.145 0.1279 0.0457 0.0081 0.0339

Source: Authors’ estimation
Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.

4.3. Robustness tests

We perform a robustness check to ensure the consistency and reliability of our empirical
findings. The primary explanatory variables may exhibit a bidirectional causal relationship
with gender-based employment diversity, thereby posing a potential simultaneity issue. To
address this endogeneity problem, we used the same variables as an instrument and employed
an alternative IV-based Generalised Method of Moments (GMM) for robustness.

These instrument variables strongly correlate with the endogenous variable, meeting
the instrument validity criterion of relevance. We use cross-sectional data for analysis.
Therefore, the possibility of endogeneity concerns from these instruments is limited. The
results are presented in Tables 5.1 and 5.2. The IV-based GMM estimates are largely consistent
with the baseline results, suggesting that our empirical analysis has not suffered from
endogeneity problems, as shown in Figure 1. Figure 1 illustrates the pathways through which
technological and non-technological innovations influence gender-based employment diversity
within enterprises.

Our robust analysis reveals that technological innovation, particularly process
innovation, increases overall employment. It is consistent with the compensation mechanism

whereby efficiency gains lead to output expansion and subsequent employment creation. At the




aggregate level, product innovation positively affects female employment, especially among
permanent production workers, compared with male workers, suggesting potential demand-
driven employment gains. However, process innovation appears to have a displacement effect
on female labor, particularly among permanent non-production workers, likely due to
automation or task reorganization that disproportionately affects these roles.

In addition, non-technological innovation, especially marketing innovation, contributes
positively to total employment (through the compensation mechanism), possibly by expanding
markets and increasing product demand. In contrast, organizational innovation decreases
aggregate female employment, implying a displacement effect potentially driven by structural
changes that may reduce the need for female labor. Furthermore, marketing innovation is also
associated with reduced employment among permanent non-production female workers,
indicating that its positive impact on aggregate employment may not be uniformly distributed

across all worker categories.

Product + Women to men total - Organizational
Innovation ) worker ‘, S ' Innovation
) - ‘\ S
\ \ s J-'J
\‘ \‘ P ll
‘\ + A ’I :
% ‘Women to men K
k 1
Y permanent worker . |}/ «
- !
\\ . .r\\rJI
— v Y| o —
Innovation \‘ I" ,"‘
N i
Y Women to men J IS ) Innovation
K permanent production ‘:\ L
worker Moo
\ AN Y
“\ "J N \\‘\
o
\ I . 2
Proces_s \ VTG i) TR . /g Marketl_ng
Innovation _\ permanent non- ] Innovation

_ production worker _
\ / — Direct Effect

Gender Diversity ~ — " Indirect Effect

Figure 1: Impact of Technological and Non-Technological Innovation on Gender Diversity in Indian Manufacturing Firms




Table 5.1. The impact of technological innovation on gender-based employment diversity in Indian Manufacturing Enterprises (with
IV-based two-satge GMM method)

GMM Estimation Product Innovation Process Innovation
TL FMTW FMPW | FMPPW FMPNW TL FMTW FMPW FMPPW FMPN
w
(€)) 2) 3) “) ®) (6) () (t))] ()] 10)
-1.00 3.11%* 2.38% 1.22% 1.49
PDI (1.19) (1.52) (1.26) (0.65) (1.35)
0.23%%* -0.15%* -0.14%** -0.01 -0.23%**
PCI (0.06) (0.07) (0.06) (0.02) (0.05)
0.85%** -0.42%* -0.29 -0.08 -0.14 0.69%** -0.01 -0.05 0.03 -0.07**
EPLF (0.19) (0.25) (0.22) (0.09) (0.17) (0.06) (0.06) (0.03) (0.02) (0.03)
0.10 -0.01 0.02 -0.02 -0.02 0.13%** 0.08** 0.08** 0.02* 0.01
In Age (0.08) (0.10) (0.08) (0.04) (0.07) (0.03) (0.04) (0.04) (0.01) (0.02)
0.77*%* 0.07 -0.03 0.06 0.10 0.68%** -0.18%** -0.17%** -0.05%** 0.01
IRQC (0.12) (0.18) (0.14) (0.07) (0.13) (0.05) (0.05) (0.05) (0.02) (0.03)
0.95%* -0.20 -0.12 -0.07 -0.44 0.81%** -0.07 0.06 0.03 0.01
CU (0.39) (0.48) (0.38) (0.20) (0.35) (0.13) (0.15) (0.06) (0.04) (0.09)
0.48%** -0.16 -0.10 -0.01 -0.12 0.49%** 0.02 -0.001 -0.01 0.14%**
FAP (0.12) (0.15) (0.13) (0.06) (0.10) (0.05) (0.04) (0.03) (0.03) (0.04)
0.03 -0.01 -0.05 -0.05 -0.07 -0.03 0.21%*%** 0.15%%* 0.01 0.06*
IEW (0.15) (0.21) (0.19) (0.08) (0.14) (0.05) (0.05) (0.04) (0.02) (0.03)
-0.03 -0.02 0.10%** -0.02 0.04%** 0.03** 0.12%** 0.06%**
In TL (0.06) (0.05) (0.03) (0.04) (0.01) (0.01) (0.02) (0.01)
3.03%** -1.58% -1.28* -1.10%* -0.23 2.07%** 0.003 -0.07 -0.44%** 0.06
Constant (0.61) (0.85) (0.74) (0.44) (0.66) (0.16) (0.13) (0.11) (0.12) (0.11)
615 615 615 612 582 2,475 2,475 2,492 2,464 2,347
Observation
R”2 0.1142 - - - - 0.2211 0.0162 0.0169 0.0985 0.0319

Source: Authors’ estimation

Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.

Table 5.2. The impact of non-technological innovation on gender-based employment diversity in Indian Manufacturing Enterprises
(with IV-based two-stage GMM method)

GMM Estimation Organizational Innovation Marketing Innovation
TL FMTW FMPW FMPPW | FMPNW TL FMTW FMPW FMPPW | FMPNW
(U] @) (€] “@ (6] 6 ()] ® (€)] 10)
-0.22 -0.75* -0.46 -0.10 0.03
(0} (0.35) (0.45) (0.35) (0.17) (0.35)
0.58%** 0.12 0.11 -0.01 -0.17**
MI (0.08) (0.08) (0.07) (0.02) (0.08)
0.56%** 0.01 -0.03 0.04 -0.12%* 0.61%** -0.04 -0.08%* 0.03 -0.06*
EPLF (0.06) (0.07) (0.04) (0.03) (0.05) (0.06) (0.06) (0.04) (0.03) (0.03)
0.16%** 0.07 0.08 0.02 0.04 0.12%** 0.09** 0.08** 0.03%** 0.02
In Age (0.04) (0.06) (0.05) (0.02) (0.03) (0.03) (0.04) (0.04) (0.01) (0.02)
0.39%** -0.17** -0.18** -0.05** 0.02 0.69%** -0.18*#* -0.17**% | -0.05%** -0.0002
IRQC (0.05) (0.07) (0.07) (0.02) (0.04) (0.05) (0.05) (0.05) (0.02) (0.03)
0.83*** 0.03 0.17** 0.02 0.12 0.72%** -0.07 0.06 0.03 0.05
Ccu (0.13) (0.23) (0.09) (0.05) (0.12) (0.13) (0.15) (0.06) (0.03) (0.09)
0.40%** 0.04 0.02 -0.01 0.15%** 0.50%** 0.01 -0.01 -0.01 0.12%**
FAP (0.05) (0.05) (0.04) (0.04) (0.05) (0.05) (0.04) (0.03) (0.03) (0.04)
-0.03 0.27%** 0.18%* 0.02 0.08* -0.12%** 0.18%** 0.13%** 0.01 0.09%*
IEW (0.05) (0.09) (0.08) (0.03) (0.04) (0.05) (0.04) (0.04) (0.02) (0.04)
-0.0004 -0.01 0.17%** 0.01 0.03** 0.03%* 0.12%** 0.06%**
In TL (0.03) (0.02) (0.04) (0.02) (0.01) (0.01) (0.02) (0.01)
2.86%** 0.27 0.06 -0.64*%* -0.07 2.08%** -0.13 -0.20 -0.45%%%* -0.07
Constant (0.24) (0.32) (0.23) (0.19) (0.29) (0.15) 0.17) (0.15) (0.12) (0.11)
1,754 1,754 1,761 1,736 1,663 2,466 2,466 2,483 2,455 2,342
Observation
R*2 0.1617 - - 0.1003 0.0096 0.1946 0.0104 0.0097 0.0981 0.0129

Source: Authors’ estimation

Notes: Standard errors are in parentheses. ***, ** * are significant at 1%, 5%, and 10% respectively.




5. Conclusion

Innovations are crucial in influencing employment patterns and driving overall economic
development. Although existing theoretical frameworks offer some insight into the relationship
between innovation and gender-based employment diversity, they often lack a holistic
perspective and fail to capture the full complexity of this linkage. Most theories tend to focus
either on the economic outcomes of innovation or on the structural factors driving gender
inequality, without effectively integrating both dimensions. As a result, they provide only a
partial understanding and often neglect key mechanisms, such as compensation and
displacement effects, that may shape gender-based employment outcomes. In light of this
theoretical limitation, the present study takes a primarily empirical approach to explore and
better understand how technological and non-technological innovation influences gender-
based employment diversity. To examine the effects of technological and non-technological
innovation on gender-based employment diversity in India’s manufacturing enterprises through
compensation and displacement mechanisms, we use enterprise-level data from the World
Bank Enterprise Survey and the World Bank Innovation Survey Follow-up for Indian
manufacturing enterprises (2014). Our comprehensive analysis indicates that both
technological innovations, particularly process innovation, and non-technological innovations,
especially marketing innovation, foster overall employment growth through compensation
effects. Furthermore, technological innovation, notably product innovation, enhances gender
diversity in employment by increasing female participation, particularly in production-oriented
occupations. These patterns are largely consistent across enterprises of different sizes, with
only marginal variations.

Additionally, despite their potential to significantly enhance business performance and
support innovation capabilities, these non-technological forms of innovation have often been
overlooked. Consequently, it is important to emphasize the recognition, understanding, and
promotion of organizational and marketing innovations as vital elements of an enterprise’s
comprehensive innovation strategy. Furthermore, these findings suggest that female
employment is more positively influenced by product innovation than male employment.
Therefore, policymakers should focus on product innovation to increase female employment
opportunities and promote gender diversity in employment. Policymakers should also prioritize
implementing comprehensive vocational training programs to enhance the skills of female
workers, particularly in sectors undergoing technological and non-technological innovations.
By equipping women with relevant and up-to-date skills, such programs can improve their

employability and readiness to participate in innovation-driven workplaces. This targeted



upskilling may lead to greater inclusion of female workers during the adoption of process
innovations and non-technological changes, such as organizational or marketing innovations,
where adaptability and specific competencies are crucial. Consequently, increasing women's
access to such opportunities can help to promote gender diversity in employment and foster a
more inclusive labor market. It also contributes to the attainment of the Sustainable
Development Goals (SDGs), particularly SDG 5 (Gender Equality) and SDG 10 (Reduced
Inequalities), by supporting inclusive growth, strengthening women’s participation in the
labour market, promoting gender-balanced employment, and informing the design of

innovative policies aimed at equitable and inclusive employment outcomes.

Acknowledgment

The authors gratefully acknowledge the insightful and constructive feedback received from
participants at several academic forums, including the International Conference on Micro
Evidence on Innovation and Development (MEIDE): Innovation and New Technologies for
Inclusive and Sustainable Development, jointly organized by the Inter University Centre for
Alternative Economics, University of Kerala, UNU-MERIT, Netherlands; UNU-CRIS,
Belgium; and Kerala Start-up Mission; the 10th Pan-IIM World Management Conference 2025
at the Indian Institute of Management Ranchi; and the Young Scholar Conference 2025
organized by the Centre for Economic Studies and Planning (CESP), School of Social Sciences,
Jawaharlal Nehru University. Their valuable comments and suggestions have significantly
improved the quality and rigor of this study. The authors also sincerely thank the Indian

Institute of Technology Madras for its continuous institutional support and encouragement.

Funding
This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.

Declaration of competing interest
The authors declare that they have no known competing financial interests or personal

relationships that could have influenced the work reported in this paper.



References

Abbasi, I. N. (2014). Socio-cultural Barriers to Attaining Recommended Levels of Physical
Activity among Females: A Review of Literature. Quest, 66(4), 448-467.
https://doi.org/10.1080/00336297.2014.955118

Ali, J., & Shabir, S. (2017). Does gender make a difference in business performance? Gender
in Management: An International Journal, 32(3), 218-233.
https://doi.org/10.1108/gm-09-2016-0159

Amin, M., & Islam, A. M. (2023). Export intensity and its effect on women’s
employment. Kyklos, 76(4), 676—704. https://doi.org/10.1111/kykl.12346

Amin, M., & Khalid, U. (2023). The Impact of Ethnic Fractionalization on Labor Productivity:

Does Firm Size Matter? In World Bank Policy Research Working Paper.
https://doi.org/10.1596/1813-9450-10375

Antonucci, T., & Pianta, M. (2002). Employment Effects of Product and Process Innovation in
Europe. International ~ Review  of  Applied  Economics, 16(3),  295-307.
https://doi.org/10.1080/02692170210136127

Avenyo, E. K., Konte, M., & Mohnen, P. (2019). The employment impact of product
innovations in sub-Saharan Africa: Firm-level evidence. Research Policy, 48(9),

103806. https://doi.org/10.1016/j.respol.2019.103806

Bhaskaran, S. (2006). Incremental Innovation and Business Performance: Small and Medium-
Size Food Enterprises in a Concentrated Industry Environment. Journal of Small
Business Management, 44(1), 64—80. https://doi.org/10.1111/7.1540-
627x.2006.00154.x

Blanchflower, D. G., & Burgess, S. M. (1998). New Technology And Jobs: Comparative

Evidence From A Two Country Studyi. Economics of Innovation and New
Technology, 5(2-4), 109—138. https://doi.org/10.1080/10438599800000002

Bloom, N., & Van Reenen, J. (2002). Patents, Real Options and Firm Performance. The
Economic Journal, 112(478), C97-C116. https://doi.org/10.1111/1468-0297.00022

Bogliacino, F., & Pianta, M. (2010). Innovation and Employment: a Reinvestigation using
Revised Pavitt classes. Research Policy, 39(6), 799-8009.
https://doi.org/10.1016/j.respol.2010.02.017

Bortoluzzi, G., Kadic-Maglajlic, S., Arslanagic-Kalajdzic, M., & Balboni, B. (2018).

Innovativeness as a driver of the international expansion of developing markets’
firms. International Marketing Review, 35(2), 215-235. https://doi.org/10.1108/imr-
11-2015-0258



https://doi.org/10.1080/00336297.2014.955118
https://doi.org/10.1108/gm-09-2016-0159
https://doi.org/10.1111/kykl.12346
https://doi.org/10.1596/1813-9450-10375
https://doi.org/10.1080/02692170210136127
https://doi.org/10.1016/j.respol.2019.103806
https://doi.org/10.1111/j.1540-627x.2006.00154.x
https://doi.org/10.1111/j.1540-627x.2006.00154.x
https://doi.org/10.1080/10438599800000002
https://doi.org/10.1111/1468-0297.00022
https://doi.org/10.1016/j.respol.2010.02.017
https://doi.org/10.1108/imr-11-2015-0258
https://doi.org/10.1108/imr-11-2015-0258

Cagatay, N., & Berik, G. (1991). Transition to Export-led Growth in Turkey: Is There a
Feminisation of Employment? Capital & Class, 15(1), 153-177.
https://doi.org/10.1177/030981689104300108

Calvino, F., & Virgillito, M. E. (2017). THE INNOVATION-EMPLOYMENT NEXUS: A
CRITICAL SURVEY OF THEORY AND EMPIRICS. Journal of Economic
Surveys, 32(1), 83—117. https://doi.org/10.1111/joes.12190

Camison, C., & Villar-Lopez, A. (2014). Organizational innovation as an enabler of
technological innovation capabilities and firm performance. Journal of Business
Research, 67(1), 2891-2902. https://doi.org/10.1016/j.jbusres.2012.06.004

Champsaur, P., & Rochet, J.-C. (1989). Multiproduct Duopolists. Econometrica, 57(3), 533.
https://doi.org/10.2307/1911051

Chatterjee, E., & Vanneman, R. D. (2022). Women’s Low Employment Rates in India: Cultural

and  Structural  Explanations.  Population and Development Review.
https://doi.org/10.1111/padr.12474

Chen, Z., Ge, Y., Lai, H., & Wan, C. (2013). Globalization and Gender Wage Inequality in
China. World Development, 44(44), 256-266.
https://doi.org/10.1016/j.worlddev.2012.11.007

Cirera, X., & Sabetti, L. (2019). The effects of innovation on employment in developing
countries: evidence from enterprise surveys. Industrial and Corporate Change, 28(1),

161-176. https://doi.org/10.1093/icc/dty061

Claudy, M. C., Garcia, R., & O’Driscoll, A. (2014). Consumer resistance to innovation—a
behavioral reasoning perspective. Journal of the Academy of Marketing Science, 43(4),
528-544. https://doi.org/10.1007/s11747-014-0399-0

Cooke, F. L. (2010). Women'’s participation in employment in Asia: a comparative analysis of
China, India, Japan and South Korea. The International Journal of Human Resource

Management, 21(12), 2249-2270. https://doi.org/10.1080/09585192.2010.509627

Crespi, G., Tacsir, E., & Pereira, M. (2019). Effects of innovation on employment in Latin
America. Industrial and Corporate Change, 28(1), 139-159.
https://doi.org/10.1093/icc/dty062

Crossan, M. M., & Apaydin, M. (2010). A Multi-Dimensional Framework of Organizational

Innovation: A Systematic Review of the Literature. Journal of Management

Studies, 47(6), 1154—1191. https://doi.org/10.1111/1.1467-6486.2009.00880.x



https://doi.org/10.1177/030981689104300108
https://doi.org/10.1111/joes.12190
https://doi.org/10.1016/j.jbusres.2012.06.004
https://doi.org/10.2307/1911051
https://doi.org/10.1111/padr.12474
https://doi.org/10.1016/j.worlddev.2012.11.007
https://doi.org/10.1093/icc/dty061
https://doi.org/10.1007/s11747-014-0399-0
https://doi.org/10.1080/09585192.2010.509627
https://doi.org/10.1093/icc/dty062
https://doi.org/10.1111/j.1467-6486.2009.00880.x

Cruz-Ros, S., Garzon, D., & Mas-Tur, A. (2017). Entrepreneurial competencies and
motivations to enhance marketing innovation in Europe. Psychology &
Marketing, 34(11), 1031-1038. https://doi.org/10.1002/mar.21042

de Elejalde, R., Giuliodori, D., & Stucchi, R. (2015). Employment and Innovation: Firm-Level

Evidence from Argentina. Emerging Markets Finance and Trade, 51(1), 27-47.
https://doi.org/10.1080/1540496x.2015.998088

Dosi, G. (1982). Technological paradigms and technological trajectories. Research
Policy, 11(3), 147-162. https://doi.org/10.1016/0048-7333(82)90016-6
Dosi, G., Freeman, C., Nelson, R., Silverberg, G., & Soete, L. (Eds.). (1988). Technical change

and economic theory (Vol. 988). London: Pinter.
Dosi, G., & Mohnen, P. (2018). Innovation and employment: an introduction. Industrial and

Corporate Change, 28(1), 45-49. https://doi.org/10.1093/icc/dty064

Dosi, G., & Yu, X. (2018). Technological catching-up, sales dynamics, and employment
growth: evidence from China’s manufacturing. Industrial and Corporate
Change, 28(1), 79-107. https://doi.org/10.1093/icc/dty023

Dutz, M. A., Kessides, 1., O’Connell, S., & Willig, R. D. (2011). Competition and innovation-

driven inclusive growth. Promoting Inclusive Growth, 221.

Edquist, C., Hommen, L., & McKelvey, M. D. (2001). Innovation and employment: Process
versus product innovation. Edward Elgar Publishing.

Evangelista, R., & Vezzani, A. (2011). The impact of technological and organizational
innovations on employment in European firms. Industrial and Corporate

Change, 21(4), 871-899. https://doi.org/10.1093/icc/dtr069

Evangelista, R., Perani, G., Rapiti, F., & Archibugi, D. (1997). Nature and impact of innovation
in manufacturing industry: some evidence from the Italian innovation survey. Research
Policy, 26(4-5), 521-536. https://doi.org/10.1016/s0048-7333(97)00028-0

Fagerberg, J., Mowery, D. C., & Nelson, R. R. (Eds.). (2005). The Oxford handbook of

innovation. Oxford University Press.

Florens, J. P., Ivaldi, M., Laffont, J. J., & Laisney, F. (1991). Microeconometrics: surveys and
applications. Basil Blackwell.

Fosfuri, A., & Giarratana, M. S. (2009). Masters of War: Rivals’ Product Innovation and New
Advertising in Mature Product Markets. Management Science, 55(2), 181-191.
https://doi.org/10.1287/mnsc.1080.0939

Freeman, C., & Soete, L. (1987). Technical change and full employment. Oxford: Basil
Blackwell.



https://doi.org/10.1002/mar.21042
https://doi.org/10.1080/1540496x.2015.998088
https://doi.org/10.1016/0048-7333(82)90016-6
https://doi.org/10.1093/icc/dty064
https://doi.org/10.1093/icc/dty023
https://doi.org/10.1093/icc/dtr069
https://doi.org/10.1016/s0048-7333(97)00028-0
https://doi.org/10.1287/mnsc.1080.0939

Freeman, C., & Soete, L. (1994). Work for all or mass unemployment?: computerised technical
change into the twenty-first century. London: Pinter.

Gallego, J. M., & Gutiérrez Ramirez, L. H. (2021). Quality certification and firm performance.
The mediation of human capital. International Journal of Productivity and

Performance Management. https://doi.org/10.1108/ijppm-12-2020-0643

Garcia, R., & Calantone, R. (2002). A critical look at technological innovation typology and
innovativeness terminology: a literature review. Journal of Product Innovation
Management, 19(2), 110—132. https://doi.org/10.1111/1540-5885.1920110

Geldes, C., Felzensztein, C., & Palacios-Fenech, J. (2017). Technological and non-

technological innovations, performance and propensity to innovate across industries:
The case of an emerging economy. Industrial Marketing Management, 61, 55—66.
https://doi.org/10.1016/j.indmarman.2016.10.010

Ghobadian, A., Talavera, 1., Bhattacharya, A., Kumar, V., Garza-Reyes, J. A., & O’Regan, N.

(2020). Examining legitimatisation of additive manufacturing in the interplay between
innovation, lean manufacturing and sustainability. International Journal of Production
Economics, 219, 457-468. https://doi.org/10.1016/1.ijpe.2018.06.001

Gunday, G., Ulusoy, G., Kilic, K., & Alpkan, L. (2011). Effects of innovation types on firm

performance. International Journal of Production Economics, 133(2), 662-676.
https://doi.org/10.1016/j.1jpe.2011.05.014

Gupta, V. (2021). Female Employment in India: Tracking Trends During 2005-2019. The
Indian Journal of Labour Economics, 64(3), 803—823. https://doi.org/10.1007/s41027-
021-00330-0

Hall, B. H., Lotti, F., & Mairesse, J. (2008). Employment, innovation, and productivity:
evidence from Italian microdata. Industrial and Corporate Change, 17(4), 813—839.
https://doi.org/10.1093/icc/dtn022

Harrison, R., Jaumandreu, J., Mairesse, J., & Peters, B. (2014). Does innovation stimulate
employment? A firm-level analysis using comparable micro-data from four European
countries. International ~ Journal  of  Industrial  Organization, 35, 29-43.

https://doi.oreg/10.1016/j.ijindorg.2014.06.001

Herstad, S. J., & Sandven, T. (2019). A closer look at the relationship between innovation and
employment growth at the firm level. Journal of Evolutionary Economics.
https://doi.org/10.1007/s00191-019-00636-9

Hervas-Oliver, J.-L., Lleo, M., & Cervello, R. (2017). The dynamics of cluster

entrepreneurship: Knowledge legacy from parents or agglomeration effects? The case


https://doi.org/10.1108/ijppm-12-2020-0643
https://doi.org/10.1111/1540-5885.1920110
https://doi.org/10.1016/j.indmarman.2016.10.010
https://doi.org/10.1016/j.ijpe.2018.06.001
https://doi.org/10.1016/j.ijpe.2011.05.014
https://doi.org/10.1007/s41027-021-00330-0
https://doi.org/10.1007/s41027-021-00330-0
https://doi.org/10.1093/icc/dtn022
https://doi.org/10.1016/j.ijindorg.2014.06.001
https://doi.org/10.1007/s00191-019-00636-9

of the Castellon ceramic tile district. Research  Policy, 46(1), 73-92.
https://doi.org/10.1016/j.respol.2016.10.006

Huber, G. P. (1991). Organizational Learning: The Contributing Processes and the
Literatures. Organization Science, 2(1), 88—115. https://doi.org/10.1287/orsc.2.1.88
Islam, A., & Amin, M. (2015). Women Managers and The Gender-Based Gap in Access to

Education: Evidence from Firm-Level Data in Developing Countries. Feminist

Economics, 22(3), 127-153. https://doi.org/10.1080/13545701.2015.1081705

Islam, A., Muzi, S., & Amin, M. (2018). Unequal Laws and the Disempowerment of Women
in the Labour Market: Evidence from Firm-Level Data. The Journal of Development
Studies, 55(5), 822—-844. https://doi.org/10.1080/00220388.2018.1487055

Islam, M. A., Hack-Polay, D., Rahman, M., Jantan, A. H., Dal Mas, F., & Kordowicz, M.

(2023). Gender and leadership in public higher education in South Asia: examining the

individual, socio-cultural and organizational barriers to female inclusion. Studies in

Higher Education, 48(8), 1-19. https://doi.org/10.1080/03075079.2023.2187771
Iwaro, J., & Mwasha, A. (2012). The Effects of ISO Certification on Organization

Workmanship  Performance. Quality =~ Management  Journal, 19(1),  53-67.
https://doi.org/10.1080/10686967.2012.11918527
Javaid, H. M., Ain, Q. U., & Renzi, A. (2021). She-E-Os and innovation: do female CEOs

influence firm innovation? European Journal of Innovation Management.

https://doi.org/10.1108/ejim-04-2021-0227

Kafetzopoulos, D., & Psomas, E. (2016). Organizational Learning, Non-Technical Innovation
and Customer Satisfaction of SMEs. International Journal of Innovation

Management, 20(03), 1650041. https://doi.org/10.1142/s1363919616500419

Kam Sing Wong, S. (2013). The role of management involvement in innovation. Management

Decision, 51(4), 709-729. https://doi.org/10.1108/00251741311326527

Kamal, Y. (2024). Evidence from Egyptian Manufacturing Firms. Journal of Economic
Integration, 39(1), 151-177. JSTOR. https://www.e-
jei.org/journal/view.php?doi=10.11130/1e1.2024001

Kekre, S., & Srinivasan, K. (1990). Broader Product Line: A Necessity to Achieve
Success? Management Science, 36(10), 1216-1232.
https://doi.org/10.1287/mnsc.36.10.1216

Lachenmaier, S., & Rottmann, H. (2011). Effects of innovation on employment: A dynamic
panel analysis. International Journal of Industrial Organization, 29(2), 210-220.
https://doi.org/10.1016/j.ijindorg.2010.05.004



https://doi.org/10.1016/j.respol.2016.10.006
https://doi.org/10.1287/orsc.2.1.88
https://doi.org/10.1080/13545701.2015.1081705
https://doi.org/10.1080/00220388.2018.1487055
https://doi.org/10.1080/03075079.2023.2187771
https://doi.org/10.1080/10686967.2012.11918527
https://doi.org/10.1108/ejim-04-2021-0227
https://doi.org/10.1142/s1363919616500419
https://doi.org/10.1108/00251741311326527
https://www.e-jei.org/journal/view.php?doi=10.11130/jei.2024001
https://www.e-jei.org/journal/view.php?doi=10.11130/jei.2024001
https://doi.org/10.1287/mnsc.36.10.1216
https://doi.org/10.1016/j.ijindorg.2010.05.004

M. van Dijk, & Sandee, H. M. (2002). Innovation and Small Enterprises in the Third World.
In Edward  Elgar  Publishing eBooks. Edward Elgar Publishing.
https://doi.org/10.4337/9781781951323

Mahajan, V., Sharma, S., & Buzzell, R. D. (1993). Assessing the Impact of Competitive Entry

on Market Expansion and Incumbent Sales. Journal of Marketing, 57(3), 39-52.
https://doi.org/10.1177/002224299305700303

Mabhapatro, S. (2019). Female employment in India: determinants of choice of sector of
activity. Journal of Economic Studies, 46(3), 748—759. https://doi.org/10.1108/jes-04-
2017-0108

Mairesse, J., & Mohnen, P. (2010). Using Innovation Surveys for Econometric
Analysis. Elsevier EBooks, 1129—1155. https://doi.org/10.1016/s0169-7218(10)02010-
1

March, J. G. (1991). Exploration and Exploitation in Organizational Learning. Organization

Science, 2(1), 71-87. https://doi.org/10.1287/orsc.2.1.71

Medrano, N., & Olarte-Pascual, C. (2016). The effects of the crisis on marketing innovation:
an application for Spain. Journal of Business & Industrial Marketing, 31(3), 404—417.
https://doi.org/10.1108/jbim-02-2013-0048

Mehtap, S., Pellegrini, M. M., Caputo, A., & Welsh, D. H. B. (2017). Entrepreneurial intentions

of young women in the Arab world. International Journal of Entrepreneurial Behavior
& Research, 23(6), 880-902. https://doi.org/10.1108/ijebr-07-2017-0214

Mohnen, P., & Hall, B. H. (2013). Innovation and Productivity: An Update. Eurasian Business
Review, 3(1), 47-65. https://doi.org/10.14208/bf03353817

Mothe, C., & Thi, T. U. N. (2010). The link between non-technological innovations and

technological innovation. European Journal of Innovation Management, 13(3), 313—
332. https://doi.org/10.1108/14601061011060148
Mothe, C., & Thi, T. U. N. (2012). Non-technological and technological innovations: do

services differ from manufacturing? An empirical analysis of Luxembourg
firms. International ~ Journal  of  Technology  Management, 57(4),  227.
https://doi.org/10.1504/ijtm.2012.045544

Naidoo, V. (2010). Firm survival through a crisis: The influence of market orientation,
marketing innovation and business strategy. Industrial Marketing Management, 39(8),

1311-1320. https://doi.org/10.1016/j.indmarman.2010.02.005



https://doi.org/10.4337/9781781951323
https://doi.org/10.1177/002224299305700303
https://doi.org/10.1108/jes-04-2017-0108
https://doi.org/10.1108/jes-04-2017-0108
https://doi.org/10.1016/s0169-7218(10)02010-1
https://doi.org/10.1016/s0169-7218(10)02010-1
https://doi.org/10.1287/orsc.2.1.71
https://doi.org/10.1108/jbim-02-2013-0048
https://doi.org/10.1108/ijebr-07-2017-0214
https://doi.org/10.14208/bf03353817
https://doi.org/10.1108/14601061011060148
https://doi.org/10.1504/ijtm.2012.045544
https://doi.org/10.1016/j.indmarman.2010.02.005

O’Dwyer, M., Gilmore, A., & Carson, D. (2009). Innovative marketing in SMEs: an empirical
study. Journal of Strategic Marketing, 17(5), 383-396.
https://doi.org/10.1080/09652540903216221

OECD. (2005). Oslo Manual. In The Measurement of Scientific and Technological Activities.
OECD. https://doi.org/10.1787/9789264013100-en

Ozler, S. (2000). Export Orientation and Female Share of Employment: Evidence from
Turkey. World  Development, 28(7), 1239-1248.  https://doi.org/10.1016/s0305-
750x(00)00034-6

Paola, J. (2024). Complementarities between product and process innovation and their effects
on employment: A firm-level analysis of manufacturing firms in Colombia. Routledge

EBooks, 128—153. https://doi.org/10.4324/9781003587132-8

Peters, B. (2008). Innovation and firm performance: An empirical investigation for German
firms (Vol. 38). Springer Science & Business Media.

Petit, P. (1995). Employment and technological change. Handbook of the Economics of
Innovation and Technological Change, 366-408.

Pianta, M. (2003). The employment impact of product and process innovations. In The
employment impact of innovation (pp. 93-111). Routledge.

Pianta, M. (2006). Innovation and Employment. In Oxford Handbooks Online. Oxford
University Press. https://dot.org/10.1093/0xfordhb/9780199286805.003.0021

Pianta, M., & Vivarelli, M. (Eds.). (2003). The employment impact of innovation: Evidence and
policy (Vol. 23). Routledge.

Piva, M., Santarelli, E., & Vivarelli, M. (2005). The skill bias effect of technological and

organizational change: Evidence and policy implications. Research Policy, 34(2), 141—

157. https://doi.org/10.1016/j.respol.2004.11.005

Prabowo, R., & Setiawan, D. (2021). Female CEOs and corporate innovation. Infernational
Journal of Social Economics, 48(5), 709-723. https://doi.org/10.1108/ijse-05-2020-
0297

Ramirez, F. J., Parra-Requena, G., Ruiz-Ortega, M. J., & Garcia-Villaverde, P. M. (2018). From

external information to marketing innovation: the mediating role of product and
organizational innovation. Journal of Business & Industrial Marketing, 33(5), 693—
705. https://doi.org/10.1108/jbim-12-2016-0291

Reddy, K., & Sasidharan, S. (2023). Innovative efforts and export market survival: Evidence

from an emerging economy. Technological Forecasting and Social Change, 186,

122109. https://doi.org/10.1016/j.techfore.2022.122109



https://doi.org/10.1080/09652540903216221
https://doi.org/10.1787/9789264013100-en
https://doi.org/10.1016/s0305-750x(00)00034-6
https://doi.org/10.1016/s0305-750x(00)00034-6
https://doi.org/10.4324/9781003587132-8
https://doi.org/10.1093/oxfordhb/9780199286805.003.0021
https://doi.org/10.1016/j.respol.2004.11.005
https://doi.org/10.1108/ijse-05-2020-0297
https://doi.org/10.1108/ijse-05-2020-0297
https://doi.org/10.1108/jbim-12-2016-0291
https://doi.org/10.1016/j.techfore.2022.122109

Reddy, K., Chundakkadan, R., & Sasidharan, S. (2020). Firm innovation and global value chain
participation. Small Business Economics. https://doi.org/10.1007/s11187-020-00391-3

Ren, L., Xie, G., & Krabbendam, K. (2009). Sustainable competitive advantage and marketing
innovation  within  firms. Management  Research  Review, 33(1),  79-89.

https://doi.org/10.1108/01409171011011580

Schmidt, T., & Rammer, C. (2007). Non-Technological and Technological Innovation: Strange
Bedfellows? ZEW - Centre for European Economic Research Discussion Paper No. 07-
052. https://doi.org/10.2139/ssrn.1010301

Schroeder, R. G., Scudder, G. D., & Elm, D. R. (1989). Innovation in manufacturing. Journal
of Operations Management, 8(1), 1-15. https://doi.org/10.1016/s0272-6963(89)80002-
6

Schubert, T. (2010). Marketing and Organizational Innovations in Entrepreneurial Innovation
Processes and their Relation to Market Structure and Firm Characteristics. Review of

Industrial Organization, 36(2), 189-212. https://doi.org/10.1007/s11151-010-9243-y

Schumpeter, J. A., & Internet Archive. (1934). The theory of economic development; an inquiry
into profits, capital, credit, interest, and the business cycle. In Internet Archive.
Cambridge, Mass., Harvard University Press.

https://archive.org/details/theoryofeconomic0000schu/page/n7/mode/2up

Shergill, G. S., & Nargundkar, R. (2005). Market Orientation, Marketing Innovation as
Performance Drivers. Journal of  Global Marketing, 19(1), 27-47.
https://doi.org/10.1300/;042v19n01_03

Spiezia, V., & Vivarelli, M. (2002). Innovation and Employment: A Critical Survey [Review
of Innovation and Employment: A Critical Survey]. In N. Greenan, Y. L’Horty, & J.
Mairesse (Eds.), Productivity, Inequality, and the Digital Economy: A Transatlantic
Perspective (pp. 101-131). The MIT Press.

Teichler, U., & Kehm, B. M. (1995). Towards a New Understanding of the Relationships
between Higher Education and Employment. European Journal of Education, 30(2),
115. https://doi.org/10.2307/1503524

Thornhill, S. (2006). Knowledge, innovation and firm performance in high- and low-
technology  regimes. Journal  of  Business Venturing, 21(5),  687-703.
https://doi.org/10.1016/j.jbusvent.2005.06.001

Ugur, M., Awaworyi Churchill, S., & Solomon, E. (2017). TECHNOLOGICAL INNOVATION
AND EMPLOYMENT IN DERIVED LABOUR DEMAND MODELS: A



https://doi.org/10.1007/s11187-020-00391-3
https://doi.org/10.1108/01409171011011580
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1010301
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1010301
https://doi.org/10.2139/ssrn.1010301
https://doi.org/10.1016/s0272-6963(89)80002-6
https://doi.org/10.1016/s0272-6963(89)80002-6
https://doi.org/10.1007/s11151-010-9243-y
https://archive.org/details/theoryofeconomic0000schu/page/n7/mode/2up
https://doi.org/10.1300/j042v19n01_03
https://doi.org/10.2307/1503524
https://doi.org/10.1016/j.jbusvent.2005.06.001

HIERARCHICAL META-REGRESSION ANALYSIS. Journal of Economic
Surveys, 32(1), 50-82. https://doi.org/10.1111/joes.12187
Van Roy, V., Vértesy, D., & Vivarelli, M. (2018). Technology and employment: Mass

unemployment or job creation? Empirical evidence from FEuropean patenting
firms. Research Policy, 47(9), 1762-1776.
https://doi.org/10.1016/j.respol.2018.06.008

Verspagen, B. (1992). Endogenous innovation in neoclassical growth models: A
survey. Journal of Macroeconomics, 14(4), 631-662. https://doi.org/10.1016/0164-
0704(92)90004-r

Villarreal, A., & Yu, W. (2007). Economic Globalization and Women’s Employment: The Case

of Manufacturing in Mexico. American Sociological Review, 72(3), 365-3809.
https://doi.org/10.1177/000312240707200303

Vivarelli, M.  (1995). The  Economics  of  Technology  and  Employment.
https://doi.org/10.4337/9781035303151

Vivarelli, M. (2013). Technology, Employment and Skills: An Interpretative
Framework. Eurasian Business Review, 3(1), 66—89.

https://doi.org/10.14208/bf03353818

Vivarelli, M. (2014). Innovation, Employment and Skills in Advanced and Developing
Countries: A Survey of Economic Literature. Journal of Economic Issues, 48(1), 123—

154. https://doi.org/10.2753/1€10021-3624480106

Wooldridge, J. M. (2010). Econometric analysis of cross-section and panel data. MIT press.
Zhu, C., Qiu, Z., & Liu, F. (2020). Does innovation stimulate employment? Evidence from
China. Economic Modelling. https://doi.org/10.1016/j.econmod.2020.02.041



https://doi.org/10.1111/joes.12187
https://doi.org/10.1016/j.respol.2018.06.008
https://doi.org/10.1016/0164-0704(92)90004-r
https://doi.org/10.1016/0164-0704(92)90004-r
https://doi.org/10.1177/000312240707200303
https://doi.org/10.4337/9781035303151
https://doi.org/10.14208/bf03353818
https://doi.org/10.2753/jei0021-3624480106
https://doi.org/10.1016/j.econmod.2020.02.041

