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Abstract

Purpose — The purpose of this study is to learn how the incorporation and use of leanness, agility and
innovation in Indian manufacturing micro, small and medium enterprises (MSMEs) affect their bottom
lines and how much these factors contribute to the MSMEs’ ability to meet their long-term sustainability
goals.

Design/methodology/approach — The suggested model was subjected to data validation and
additional empirical validation using a sample of 411 Indian manufacturing MSMEs. The analysis of
construct measures is conducted through the utilization of confirmatory factor analysis, a statistical
technique that is grounded in the theoretical framework of structural equation modeling (SEM). In
addition, path model analysis was applied for the purpose to validate the assumptions that were included
in the structural models.

Findings — Consistent with the proposed model, the findings of this study demonstrate that leanness, agility
and innovation have a substantial favorable impact on the sustainability of a company’s performance. These
findings may be helpful in gaining professionals, academics and policymakers to acknowledge the
significance of leanness, agility and innovation in enhancing the long-term sustainability of MSMEs and
enhancing the overall performance of a particular company. This research excluded the service industries-
based research papers.

Research limitations/implications — Many research in the field of manufacturing industries that have
adopted leanness, agility, innovativeness and sustainability as individual approaches or as a collective
methodology of two or more were considered in the current study. This research excluded the service
industries-based research papers.

Practical implications — This literature review has recognized and analyzed various dimensions and
roles of leanness, agility, innovativeness and sustainability that are prevalent in manufacturing industries
that include the positive and negative effects on the performance of the industries. The research enlightens the
path and shows future directions for research to develop efficient, effective and sustainable manufacturing
industries.

Social implications — By promoting the concept of focusing on the “human factor”, namely, stakeholder
perspectives, the MSME sector is propagating a strategy that moves away from an excessive focus on
technology and toward a more humane one. Through the application of the three key concepts of leanness,
agility and innovation, this work aims to create a framework for measuring the sustainability performance of
micro-, small- and medium-sized enterprises (MSMEs), with the ultimate goal of assisting the country in
achieving the Sustainable Development Goals in the fields of industry, innovation and infrastructure by
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JSTPM supporting environmentally friendly and resource-conserving businesses that give back to society and the
16.2 natural environment.

’ Originality/value — The objective of this research is to assess the importance and effectiveness of integrating
various approaches such as leanness, agility, innovativeness and sustainability within the framework of
manufacturing micro, small, and medium enterprises (MSMEs). The authors hope that by going further into
these concepts, they will be able to broaden their understanding and get a more comprehensive insight into the
role that these concepts play and how they might be successfully used within this environment.
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1. Introduction

In recent years, there has been a discernible trend in the modern world toward embracing
strategies that prioritize sustainability. Companies are forced to relook at and review their
operational strategies to remain environmentally amicable, fulfill regulatory requirements
and remain sustainable (Bubber ef al., 2022; Bubber and Jain, 2022; de Freitas et al, 2017;
Shashi et al,, 2019). The dominance of small and medium enterprises (SMEs) in any nation’s
economic prosperity, whether developing or upcoming economies, is a tactical desideratum
(Redmond et al., 2016). The aftereffects of globalization have imposed increased strain and
remaining competitive is a humongous challenge for micro, small and medium-sized
enterprises (MSMEs) in the highly-competitive 21st millennium (Igbal et al., 2018). Recent
decades have witnessed manufacturing industries increasingly embrace and choose
approaches such as leanness, innovativeness and agility to be sustainable (Gupta and Jain,
2013; Khalfallah and Lakhal, 2021; Mathiyazhagan et al., 2021; Sanchez et al., 2019).

1.1 Related work

Previous research investigations have emphasized the significant impact of leanness on
improving the overall performance of a business.(Naim and Gosling, 2011; Hofer et al., 2012;
Narasimhan et al., 2006). Moreover, antecedent studies additionally have accentuated the
positive relationship between innovation and organizational performance that further leads
to competitive advantage for organizations (Azadegan and Dooley, 2010; Babber and
Keshav, 2022; Negrio et al, 2020). Eminently, product, process, organizational and
marketing perspectives have all been used to investigate innovativeness in addition to
radical or incremental, administrative ortechnological innovation (Camisén and Villar-
Lopez, 2014; Cirera and Muzi, 2020; Kim et al, 2012). Keeping operations management
perspectives, this paper contemplates product and process innovativeness as used in
manufacturing industries (Shashi et al., 2018; Ramos et al., 2018; Chen et al., 2020; Cirera and
Muzi, 2020; Xie et al.,, 2019). Agility in integration refers to an operational approach adopted
by businesses that effectively addresses the volatile demands of customers and the
unpredictable dynamics of the market. This is achieved through the implementation of
novel manufacturing techniques (Sindhwani and Malhotra, 2018; Vinodh et al., 2016; Kumar
et al., 2020; Moldner et al., 2020; Nejatian et al,, 2019). Considering a solitary perspective,
companies that practice leanness find it arduous to apply agile manufacturing. These
conceptualizations acknowledge the notion that businesses capable of simultaneously
embodying both leanness and innovativeness exhibit ambidexterity (Abdallah et al., 2019;
Maier, 2015). However, ambidexterity has been recognized critically for achieving
organizational performance and long-term organizational sustainability goals (He and
Wong, 2004).
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1.2 Govermment initiatives to handhold micro, small and medium enterprise Indian micro
In February 2023, the Government of India (GOI) implemented a revised credit guarantee  gm4]] medium
scheme for MSMESs, which was scheduled to commence on April 1, 2023. This initiative ent erpris es
involved the injection of Rs. 9,000 crores (US$1.09bn) into the scheme’s corpus. This
proposed scheme would facilitate the provision of an additional Rs. 2 lakh crores (US
$24.41bn) in collateral-free guaranteed credit. Furthermore, it is anticipated that the scheme
would result in a reduction of approximatelyl% in the cost of credit (Ministry of Finance 367
(01.02.2023) press release).

The GOI proposed a unified Indian Skill Digital Media Platform in its budgetary
proposal for the fiscal year 2023-2024. The platform’s major objective is to allow demand-
based formalized skilling by building links with businesses, especially MSMEs. In addition,
the platform aims to provide easier access to entrepreneurial activity schemes. The total
grants sanctioned under the Pradhan Mantri MUDRA Yojana (PMMY) initiative is 10.03
million loans, with a disbursed amount of Rs. 73,199.89 crores (equivalent to US$9.15bn) as
of July 8, 2022. In the fiscal year 20222023, the Union Budget included an allocation of Rs.
50,000 crores (US$6.55bn) for the Emergency Credit Line Guarantee Program targeting the
MSMEs sector (MSME ANNUAL REPORT 2022-2023).

1.3 Contribution and significance of the study
The primary focus of this paper is to concentrate on the perspective of Indian manufacturing
MSMESs where practicing techniques such as leanness, agility and innovativeness are still in
their infancy. Consequently, an opportunity arises to explore the influence of these
methodologies on the operational performance of Indian MSMEs. Moreover, the outcome of
the empirical findings and analysis can be used to raise consciousness among policymakers
and top management by enlightening the path of improvement by assisting organizations to
reinvigorate ways that help them improve overall performance and achieve sustainable
global competitiveness.

1.3.1 Research questions. The present study seeks to address the gaps identified in the
literature review and establish the groundwork for our research, which will examine the
following research issues.

RQI. What are the various leanness and agility practices used in MSMEs and the
interrelationship between them?

RQ2. What effect does leanness have on technical innovation, process innovation and
product innovation in MSMEs?

RQ3. What will be the outcome of sustainability performance using, the leanness,
agility and innovativeness of MSMEs?

2. Hypothesis development

Goldsby et al. (2006a, 2006b) provides empirical support for the well-established idea of the
“leagile” hybrid, which highlights the need to incorporate leanness and agility combined in
the research model. In addition, numerous kinds of research that are well-supported combine
together leanness and innovation in the research model (Abdallah et al, 2019; Ghobadian
et al., 2020). Furthermore, the impact of lean practices and innovative developments on an
organization’s ecological footprint and bottom line are considered (De ef al., 2020; Kumar
and Rodrigues, 2020; Abdallah et al., 2019; Dey et al., 2019). The subsequent sections provide
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JSTPM an in-depth assessment of the development of the research’s hypotheses in light of these
16.2 theoretical assumptions (Sakshi ef al., 2020).
y

2.1 Conceptualization

The literature review has given our study a more comprehensive foundation. Overall,

seven constructs were identified for the study and their thorough conceptualization is
368 depicted in Figure 1, which also describes the linkages between leanness, agility and
sustainability performance among MSMEs.

2.1.1. Intent of amalgamating leanness into the supply chain. The term “lean supply
chain” implies a systemic approach to managing the distribution of products and services
that eliminates waste while improving efficiency. Organizations in a lean supply chain
framework collaborate to streamline the distribution of goods and services that engage in
the dominant exchange of products, services, finances and information, with the shared
objective of minimizing costs and eliminating waste. According to a study carried out by
Mollen et al. (2010), lean techniques have been implemented on a global scale to effectively
manage and synchronize various activities both within and outside of organizations. Lean
techniques have historically emerged as a methodology aimed at enhancing the efficiency of
the production process.

2.1.2 Concept of a responsive and agile supply chain. The term “agility” in the context of
the supply chain refers to an organizational approach that places an emphasis on flexibility,
responsiveness and adaptability in managing the flow of goods, services and information
across the supply chain network. Harrison ef al (1996) argue that the origin of flexible
supply chains could have been attributable to the acceptance of time as an advantage in the
highly competitive business atmosphere. The study conducted by Vecchiato (2015)
examined the correlation between commercial insight and a company’s ability to attain

Figure 1.
Comprehensive
proposed model

Source: Authors’ own work

Downloaded for personal academic use. All rights reserved. https://papernode.online/


https://ballisticcomainvitation.com/t2e548yr3v?key=403e8f291d0b160c8210d10a973a50a9

strategic agility. According to the findings of the study, there are three essential components Indian micro
of strategic agility, namely, strategic sensibility, asset mobility and administration unity, smg]] medium
played a pivotal role in strengthening interorganizational relationships. enterprises

2.1.3 Integrating sustainability with technical processes leading to product formation p
Dangayach and Deshmukh (2003) assert that the economic sector’s reforms and global
competition have presented Indian manufacturing companies with an opportunity to
recognize the significant role of manufacturing. This has served as a catalyst for Indian 369
enterprises to prioritize quality and technology management.

2.2 Aims and objectives of the study

e This research aims to investigate how methodologies like leanness, agility and
innovativeness influence the performance of manufacturing MSMEs in India.

¢ This study intends to comprehensively analyze the collective impacts of integrating
leanness, agility, innovativeness and sustainability on the operational performance
of MSMEs.

e The primary objective of this research is to do a reliability analysis using
established statistical techniques such as exploratory factor analysis (EFA),
confirmatory factor analysis (CFA) and structural equation modeling (SEM). These
approaches will be used to evaluate the interrelationships between variables/
constructs and their significance within the context of this research investigation.

2.2.1 Implications of leanness on agility. Prior studies have identified several distinct design
approaches that are mutually incompatible, including efficient vs responsive and lean vs agile.
Several academics have proposed the concept of “leagile”, which combines leanness with agility
(Ghobakhloo and Azar, 2018; Goldsby ef al, 2006a, 2006b; Krishnamurthy and Yauch, 2007,
Naylor et al., 1999). Another study conducted by Katayama and Bennett (2023) demonstrated the
disparities between lean and agile manufacturing in terms of their relative ramifications and
implications. The research offers substantiating evidence for a favorable correlation between
leanness and agility, thereby highlighting the need for extended investigation within the realm of
MSMEs. Consequently, the subsequent theories have been formulated.

HI. Leanness positively impacts agility.

2.2.2 Elevating innovations: the transformative power of leanness on technology, process
and product frontiers. The success of any manufacturing industry depends upon the continual
augmentation of its operational capabilities. Manufacturing with lean principles has evolved
into one of the most trusted strategies for organizational growth (Ghobakhloo and Fathi, 2020;
Pearce et al, 2018; Stone, 2012). The effective use of resources helps companies to explore and
implement different approaches that help them to enhance their process and product value
(Bubber and Jain, 2022; Dey et al., 2019; Jastia and Kodali, 2015; Marodin ef al, 2018; Panwar
et al.,, 2018). Furthermore, implementing leanness in an organization supports the development
of product and process innovation (Eltawy and Gallear, 2017).

This study examines three dimensions of innovativeness, namely, technological
innovativeness, product innovativeness and process innovativeness in the context of
manufacturing MSME’s perspectives. Considering the operational aspects, process
innovation falls within the geographical boundaries of the manufacturing organization.
Previous research has stressed the positive relationship between leanness and process
innovativeness (Cherrafi et al., 2018; Rahman et al., 2010; Shashi et al., 2019; de Giovanni and
Cariola, 2021). Furthermore, product innovativeness, the focus of this approach, is based on

Downloaded for personal academic use. All rights reserved. https://papernode.online/


https://ballisticcomainvitation.com/t2e548yr3v?key=403e8f291d0b160c8210d10a973a50a9

JSTPM significantly improving the existing products that are technically superior in terms of
16,2 materials, features and user-friendly that are better than the existing ones based on market
feedback (Paladino, 2007; Vega-Jurado et al., 2008; Xie et al., 2019).
The aforementioned research provides evidence that there is a positive correlation between
leanness on the use of technology, the ability to innovate in processes and the ability to
innovate in products. Consequently, the subsequent hypotheses are formulated.

370

H2. Leanness has a positive effect on technological innovativeness.

H3. Leanness has a positive effect on process innovativeness.

H4. Leanness has a positive effect on product innovativeness.

2.2.3 Encompassing impact of leanness, agility, innovation and sustainability on the per-
Sformance of micro, small and medium enterprises. This research work sets out to develop a
sustainability performance model for Indian MSMEs, by investigating the impact of
concepts of leanness, agility, innovativeness and sustainability performance. While previous
works have independently related the concepts of leanness, agility and innovativeness with
sustainability (Harvey, 2019; Candra et al,, 2022; Dambiski Gomes de Vasquez et al., 2021,
Gunasekaran et al., 2019; Lakshmi et al., 2021; Radyanto and Hyati, 2020; Gunasekaran et al,
2019; Sahu et al., 2022; Shrafat and Ismail, 2019; Suguna et al., 2022; Suprapti and Suparmi,
2022; Mathiyazhagan et al., 2021; Dinis-Carvalho et al., 2021). As stated in another research
by Rana et al (2023), the significance of quality in services, systems and information
impacts the objectives, which in turn has a positive effect on application and aim for a
holistic sustainable development. There is a dearth of research searches that have integrated
all these concepts into one model and are innovative in their methodology for researching
the effects of leanness on agility, agility on innovativeness and performance and
innovativeness on performance. Therefore, the following hypothesis is developed:

Hb5. Leanness has a positive effect on the environmental performance.

Hb6. Leanness has a positive effect on financial performance.

H7. Agility positively impacts the environmental performance of MSMEs.

HS8. Agility positively impacts the financial performance of MSMEs.

H9. Technological innovativeness has a positive effect on process innovativeness.
HI10. Technological innovativeness has a positive effect on product innovativeness.
HI11. Technological innovativeness has a positive effect on environmental performance.
HI12. Technological innovativeness has a positive effect on financial performance.

H13. Process innovativeness has a positive effect on product innovativeness.
HI14. Process innovativeness has a positive effect on environmental performance.
HI15. Process innovativeness has a positive effect on financial performance.

HI16. Product innovativeness has a positive effect on environmental performance.
HI17. Product innovativeness has a positive effect on financial performance.

HI18. Environmental performance has a positive effect on financial performance.
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The inclusion of hypotheses in the present study is characterized by its novelty, as it Indian micro
establishes a link between the results through rigorous experimentation. This entails  gma]] medium
evaluating the constructs, using standardized ratios for related items and computing enterprises
Cronbach’s alpha coefficients for assessing the reliability of the research. p

3. Research approaches and methodologies

3.1 Instrument design and data gathering 371
This study investigates the research objectives empirically using a self-designed survey
questionnaire. Moreover, the survey questionnaire data is subjected to comprehensive
analysis using descriptive statistical techniques such as EFA, CFA and SEM. These
analytical tools are used to assess the associations among variables/constructs and their
significance in the context of this research study. These methods are chosen because they
provide precise information by interlinking constructs based on the testing of the
hypothesis. The study has opted to use a Likert scale instrument comprising seven points,
wherein the rating scale spans from “1”, signifying strong disagreement, to “7”, representing
strong agreement. The aforementioned statements were compiled from the cited resource in
Table 1. A survey questionnaire is shown in Appendix.

To ensure the final survey questionnaire was unidimensional, valid and reliable, a
comprehensive pilot study was conducted before gathering data. The questions on the
survey instrument, which was administered to 725 Indian manufacturing MSMEs, were
prepared in writing in both English and bilingual sentences (Hindi) to ensure optimum
understanding and clarity. In totality, 432 responses were received. The survey was
conducted in the form of a questionnaire, which is attached in Appendix at the end of this
article. In continuation of the analysis, a total of 21 responses were excluded from
consideration due to zero deviation, resulting in a final sample size of 411 valid responses
having a response rate of 59.5%. Similar studies in the past have been conducted with a
56.3% response rate (Shashi et al,,2019a). Basu et al. (2021) conducted a 57.92% response
rate and a study with a response rate of 36.75% was also conducted (Centobelli ef al., 2021).

Table 2 summarizes the experience characteristics of respondents and Table 3 abridges
the qualification of the respondents.

3.2 Bias due to nonresponses and bias due to common methods

To confirm the reliability of outcomes, a test for nonresponse bias was conducted. With the
application of a f-test, the difference between the first responses received and the final ones
received (39 received responses) was evaluated. From the previous literature, looking at the
p-value for the significance threshold being = 0.05, therefore, the difference between the two

Constructs Source reference

Leanness (Shah and Ward, 2007; Shashi et al., 2019b; Yu et al., 2020)

Agility (Bouguerra et al., 2021; Jadoon et al., 2020; Sharifi and Zhang, 2001)

Technical innovativeness (Rahman et al., 2019; Santos-Vijande and Alvarez-Gonzalez, 2007;

Yu et al., 2020)

Process innovativeness (Gunday et al., 2011; Kahn, 2018; Shashi ef al., 2019a)

Product innovativeness (Gunday et al., 2011; Xie et al., 2019)

Environmental performance (Caldera et al., 2017; Iranmanesh ef al., 2019; Sadiq et al., 2021)

Financial performance (Paladino, 2007; Palange and Dhatrak, 2021) Table 1.
Constructs and

Source: Authors’ own work source reference
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JSTPM groups is statistically significant (Shashi et al., 2019; Bubber and Jain, 2022). The results of
16,2 the t-test revealed that there was no notable difference between the responses collected in the
early and later stages (p > 0.05). Therefore, there was no cause for worry regarding
nonresponse bias in our investigation (Armstrong and Overton, 1977; Prahinski and Benton,
2004). Subsequently, an evaluation of potential common method bias was undertaken using
Harman’s one-factor test, as recommended by Podsakoff et al. (2003) and Harman (1976).
372 EFA was performed on each and every item in the study, and the results revealed that there
was a variation of 70.74% among the seven factors that were identified. Because it is less
than 50% of the overall variance, the first extracted component only described 42.894% of it
(Ghosh and Jhamb, 2021). The outcome does not account for most of the variance that may
be explained. Consequently, the absence of common method bias was established in the
present research.

4. Outcome from data analysis

4.1 Validity and reliability assessments

As elucidated in established scholarly literature, it is critical to ascertain the reliability and
validity of the conceptual framework prior to proceeding with the examination of the final
hypotheses (Centobelli ef al., 2021; Jhamb et al., 2022).

4.1.1 Reliability analysis of constructs and items. To achieve the objective of assessing
construct reliability (CR), the metrics of composite reliability and Cronbach’s alpha («) were
examined. As stated by Nunnally (1978) and Fornell and Larcker (1981), the CR value for
each construct must have to be >0.70. As stated in Table 4, all seven constructs have CR
values that are >0.7, which demonstrates that they have adequate empirical features. The
threshold for the item loading is typically set at >0.6 (Hair et al., 2010). In addition, the value
of Cronbach’s alpha (@) should surpass a minimum of 0.7, according to guidelines by

Respondent’s experience No of responses Percentage of responses (%)
0-5 years 63 155
610 years 63 155
11-15 years 75 18
16-20 years 56 14
21-25 years 66 16
26 and 21
Table 2. 6 and above 4513513
Respondent’s
experience Source: Authors’ own work
Respondent’s qualification No of responses Percentage of responses (%)
Diploma 97 24
Graduate 194 47
Post graduate 87 21
Doctoral 1 0.25
Othy 32 7.75
Table 3. o il
Respondent’s
qualification Source: Authors’ own work
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Indian micr:
Construct Item Item loadings Cronbach’s alpha dia cro

small medium
Operational lean practices LE1 0.880 0.920 enterprises
LE6 0.868
LE2 0.858
LE7 0.835
LE5 0.820
LE9 0.776 373
Proactive lean practices LE10 0.907 0.915
LE3 0.903
LE8 0.871
LE4 0.863
Agility practices AG1 0.746 0.864
AG2 0.716
AG3 0.540
AG4 0.604
AG5 0.635
Technical innovation T 0.804 0.942
TI2 0.809
TI3 0.782
TI4 0.839
Tl 0.831
Process innovation PR1 0.788 0.920
PR2 0.825
PR3 0.605
PR4 0.770
PR5 0.709
PR6 0.685
Product innovation P1 0.807 0.921
P2 0.732
P3 0.690
P4 0.778
P5 0.802
Environmental performance EP1 0.755 0.948
EP2 0.791
EP3 0.743
EP4 0.813
EP5 0.783
EP6 0.576
EP7 0.708
EP8 0.725
Financial performance FP1 0.785 0.925
FP2 0.701
o i
FP5 0750 Standar.dmed items
loading for each
Source: Authors’ own work construct

Cerchione et al. (2018) and Ghosh ef al. (2022). Such numbers are seen in the references listed
below. Moreover, as depicted in Table 2, all item loadings exceeded the threshold of 0.6,
meeting the minimum criteria. In addition, the Cronbach’s alpha («) values for each variable
comfortably surpassed 0.7, in accordance with the standards established by Nunnally (1978)
and Jhamb and Mittal (2022).
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JSTPM 4.1.2 Establishing convergent and discriminant validity. A study by Fornell and Larcker
16.2 (1981) proposed the following for each element to test convergent validity: items loading
’ >0.6, CR > 0.7 and AVE > 0.5. Tables 4 and 5 indicate loadings >0.6, CR > 0.7 and average
variance extracted (AVE) scores >0.5 for all variables. These findings demonstrate model
convergence. We used Hair et al. (2010) guidelines for discriminant validity: The concept of
discriminant validity requires that the maximum shared variance (MSV) be less than the
374 AVE and that the square root of AVE exceeds the interconstruct correlations. As seen in
Table 5, the AVE values and their respective square roots exhibit superior values compared
to both the MSV values and the correlations across constructs. This compellingly supports
the notion of discriminant validity. To evaluate the adequacy of the confirmatory model in
relation to predetermined benchmarks, a variety of metrics were used: According to Hair
et al. (2010), it is recommended that the CMIN/DF ratio should be less than 3. In addition, the
goodness-of-fit index (GFI), incremental fit index (IFI), Tucker-Lewis index (TLI) and
comparative fit index (CFI) should all surpass a value of 0.9. Finally, the root mean square
error of approximation (RMSEA) should be lower than 0.05. The results indicated a
satisfactory model fit, as evidenced by the CMIN/DF value of 1.77, GFI value of 0.909, IFI
value of 0.948, TLI value of 0.941, CFI value of 0.947 and RMSEA value of 0.045. The results
indicate that the suggested model is very suitable for further structural testing.

4.2 Hypothesis validation

The present research adopted the SEM methodology to evaluate the significance of the
relationships between independent and dependent components. The model is depicted in
Figure 2, using the methodology of SEM. Prior to presenting the findings of the SEM analysis,
the adequacy of the model fit was assessed and afterward validated. This was accomplished by
examining several fit indices, including the CMIN/DF ratio of 1.406, the GFI value of 0.879, the
IFI value of 0.977, the TLI value of 0.975, the CFI value of 0.977 and the RMSEA value of 0.031
(Hair et al, 2010; Cerchione et al, 2018). The findings of hypothesis testing are presented in
Table 5, demonstrating that out of all of the 18 research hypotheses put up, 17 were confirmed
by the data. Below, a comprehensive analysis of the hypothesis-testing findings is presented.

4.2.1 Hypothesis testing results for Objective 1. Furthermore, the regression results of the
path between leanness and agility have been presented in Table 6. As the effect size for both
paths is close to 0.06, this indicates that the strength of the relationship is moderate. Given
that the p-value is lower than the predetermined level of significance, it may be concluded
that both hypotheses proposed by the routes are substantiated.

As the critical ratio for both paths is more than 1.96 and the p-value is less than 0.05 level
(*** indicating p-value smaller than 0.001) of significance, this implies that both paths and
relationships are significant. Estimates depict the regression weight or the measure of the
direct effect of a given variable on another. As the tabulated estimate value suggests, the
effect of operational leanness on agility is greater than the effect of proactive lean on agility.

4.2.2 Hypothesis testing results for Objective 2. Furthermore, the regression results of the
paths between both types of leanness and three types of innovativeness have been presented
in Table 4. All paths have effect sizes ranging close to 0.04, indicating that there exists a
moderate level of association between all three types of innovation and the two categories of
leanness (Fritz et al., 2012). Moreover, all of the hypotheses outlined by these pathways are
corroborated, given that the p-value is lower than the predetermined level of significance
(when indicated by *** implies that the p-value is smaller than 0.001). As the critical ratio for
all the paths is more than 1.96 and the p-value is below the significance level of 0.05 (***
indicating p-value smaller than 0.001), this implies that all these paths and the relationships
specified by them are significant.
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Figure 2.
Structural model POOOOV
Source: Authors’ own work
Hypothesis (H1) Estimate  Standardized effect ~ Criticalratio  p-value =~ Remark
Table 6 Agility < Operational lean 0.428 0.064 6.697 HHE Supported
able 6. . Agility < Proactive lean 0.225 0.062 3.615 wk Supported
Hypothesis testing

results — Objective 1 ~ Source: Authors’ own work

Hypothesis Estimate SE CR p Remarks

Product innovation « Operational lean 0.503 0.041 12.358 Hwk Supported

Process innovation < Operational lean 0.423 0.039 10.947 ek Supported

Process innovation < Proactive lean 0.438 0.037 11.867 Hork Supported

Product innovation < Proactive lean 0.460 0.038 12.165 Hk Supported

Technological innovation « Operational lean 0.606 0.042 14.300 Howk Supported
Table 7'. . Technological innovation « Proactive lean 0.385 0.036 10.641 Fek Supported
Hypothesis testing

results — Objective 2~ Source: Authors’ own work

The estimates depict the regression weight or the measure of the direct effect of a given
variable on another. Estimates suggest that the impact of operational leanness on
technological innovation is strongest and is least on process innovation.

4.2.3 Hypothesis testing results for Objective 3. The relationship between the constructs
to develop sustainability performance model for MSMEs has been examined through
analysis of the structural model in Figure 2, which aids in hypothesis testing. The present
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Indian micr:
Hypothesis Estimate = SE CR b Remarks dia cro

small medium
Technological innovation « Proactive lean 0372 0038 9906 ***  Supported enterprises
Technological innovation « Operational lean 0.582 0.043 13549 **  Supported
Process innovation < Technological innovation 0.373 0.057 6,574  *  Supported
Process innovation < Proactive lean 0.280 0.040 7.031 *=  Supported
Process innovation « Operational lean 0.176 0.048 3656 **  Supported
Product innovation < Technological innovation 0.257 0.057 4484 *=  Supported 377
Product innovation « Process innovation 0.422 0.060  7.068 *  Supported
Agility < Operational lean 0.453 0.055 8235 **  Supported
Agility < Proactive lean 0.265 0.050 5256  **  Supported
Product innovation < Proactive lean 0.168 0.041 4145 = Supported
Product innovation < Operational lean 0.157 0.047 3351 **  Supported
Environmental performance < Process innovation 0.157 0.060 2622 0.009 Supported
Environmental performance < Product innovation 0.262 0.061  4.265 ***  Supported
Environmental performance « Technological innovation ~ 0.511 0.055 9373 **  Supported
Environmental performance « Agility 0.022 0.032 0680 0497 Rejected
Financial performance < Process innovation 0.143 0.051 2814 0.005 Supported
Financial performance < Agility 0137  0.028 4972 **  Supported
Financial performance « Technological innovation 0.281 0.052 5370 **  Supported
Financial performance « Environmental performance 0.219 0.053  4.137 **  Supported
Financial performance < Product innovation 0.147 0.053 2770 0.006 Supported Tablg 8.
Hypotheses testing
Source: Authors’ own work results — Objective 3

structural model delineates the correlation between leanness and its consequential influence
on agility and innovativeness, as well as the subsequent impact of agility and
innovativeness on the sustainability performance of micro, small and medium enterprises.
All these constructs are treated as latent variables and their measurement items as observed
variables. The structure of all the constructs and their relationship with corresponding
measurement items is further validated by significant path coefficients indicated in this
model.

Table 6 presents a comprehensive overview of the regression outcomes pertaining to the
relationships among the latent variables that were postulated in the construction of the
sustainability performance model. According to the tabulated p-value, only the pathways
with a p-value less than 0.05 (the anticipated level of significance) are considered statistically
significant. There is only one hypothesis that has been rejected based on this criterion,
namely, impact of agility on environmental performance. The remaining paths are
acceptable with p-values less than the level of significance. Effect sizes further provide
insight into the strength of the relationship between different latent variables. According to
Fritz et al (2012), the strength of the impact is classified into three categories: weak,
moderate or strong. These categories are determined based on the effect size values, which
range from 0.02 to 0.04 for weak, 0.04 to 0.06 for moderate and 0.06 and higher for strong.
The critical ratio values further assert the significance of these paths, as all the accepted
paths have a CR value of more than 1.96. Estimates depict the regression weight, which is
the magnitude of the impact of one variable on another. As the estimated value increases, so
does the magnitude of the influence observed between the two variables.

This discussion will focus on the impact of agility on sustainability performance and
different types of innovation on performance, as the remaining hypothesis have already
been discussed in the previous sections. Furthermore, it should be noted that the variable of
agility does not exert any influence on the environmental performance of MSMEs. However,
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JSTPM it does exhibit a noteworthy and statistically significant effect on the financial performance
16,2 of such enterprises. Nurjaman et al. (2021), note that by prompting firms to replace outdated
technologies and ensuring coordination and internal alignment in firms to provide a quick
and dynamic response, agility positively affects the firm’s performance. By emphasizing
sensing and responding, agility enables firms to gain a competitive advantage that critically
affects their business performance, thereby increasing financial revenues (Kale et al., 2019).
378 Especially, driving the focus toward the volatility, uncertainty, complexity and ambiguity
environment, Troise et al. (2022) propound that in small- and medium-scale enterprises,
agility positively impacts both the financial and innovation performance of the firms.
Specifically, the authors demonstrate that agility influences product and process innovation
(Aghina et al., 2022). Their McKinsey report state that agility leads to better customer
satisfaction, employee engagement and operational performance, all three of which increase
the financial performance of the firms, primarily through cost reduction. Wen et al. (2021)
argue that agility will lead to environmental performance enhancement only when firms
commit to introducing front-end cleaner production technologies. Therefore, as this work
proves, prior works also agree that the effect of agility on environmental performance is
unclear and that the agility of firms will create environmental impact only when firms
collaborate to achieve environmental success as a goal (Bouguerra et al., 2021; El-Khalil and
Mezher, 2020). Summarizing, prior literature supports the findings of this work that agility
positively affects financial performance, whereas the effect on environmental performance is
not realized.

Relating innovation with the financial performance of MSMEs, this work deduces that
technological innovation contributes to the highest financial performance, followed by
product and process innovation, sorting them by their regression weights. Akinwale (2020)
also agrees with these findings, asserting that innovation becomes a valuable resource,
especially during times of crisis. Supriadi and Arieftiara (2022) also note that innovating
technologically such as adopting digitization in business ensures business success through
improvement in the financial performance of these businesses. Moreover, globalization
causing worldwide integration of markets, dynamic changes in technologies and dwindling
product lifecycles have necessitated MSMEs to adopt innovative practices to sustain
themselves, especially technological innovation that leads to sustainability performance
enhancement across all three dimensions as per the study conducted by Khurana et al
(2019), which analyzed the performance of enterprises in terms of their social, environmental
and financial aspects. Furthermore, the purpose of process innovation is to reduce cost,
improve product quality and upgrade products as per varying customer requirements,
consequently leading the firms to deliver better and efficiently, thereby aiding the firms to
attain competitive advantage and sustain by ensuring improved financial inflows (Yu et al,
2019; Centobelli et al., 2018; de Muharram et al., 2020; Oliveira et al., 2018). Therefore, it can
be clearly said that process innovation leads to better financial performance. Also, product
innovation practices in MSMESs ensure financial performance success, because it makes the
company’s products up-to-date as per the latest market requirements, ensures the
dependability of the firm and creates market support for the company’s product (Akinwale,
2020; Centobelli et al., 2018; Lussak et al., 2020; Nandal ef al., 2021).

Khurana et al (2019) posit and present evidence through literature support that
technological innovation is becoming an essential element for MSMEs to ensure sustainability
performance in all three aspects, namely, social, environmental and financial, as outlined by
triple bottom line (TBL), especially as environmental concerns have gained global attention and
are also part of the United Nations Sustainable Development Goals. Product and process
innovations can be adapted for achieving sustainability in SMEs (Dambiski Gomes de
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Carvalho et al, 2021), however, this requires the presence of key enablers such as information, Indian micro
skills and networking, among others. Achi ef al. (2022) also demonstrate that corporate social  gm41] medium
responsibility practices alone cannot foster the performance of MSMEs, especially in the enterprises
environmental domain, these practices need to be channeled through innovation such as the p
adoption of green processes. When firms innovate to make the business sustainable, it heavily
relies on integration and collaboration along the supply chain such as among suppliers, internal
departments and so on, paving the way for environmental collaboration, thereby increasing the 379
environmental performance of the firms (Bouguerra et al, 2021). This proposition that different
types of innovations in MSMESs contribute to the environmental performance of firms has also
been agreed upon by prior research works (Centobelli ef al., 2018; Gani et al, 2022). As Astadi
et al. (2022) note that although the path to achieving green economy performance for MSMEs is
long, the journey has already begun, and through the adoption of green processes,
manufacturing green products and technologies, which are environmentally friendly and create
less damage to the environment, firms can ensure environmental performance and
sustainability of the society. Finally, environmental performance positively impacts the
financial performance of the firms. As global firms are oriented to protect and sustain the
environment for future generations, basis TBL, firms are now including social and
environmental aspects in their economic performance (Khurana et al, 2019). Therefore, it is not
a novel insight that firms that gain status as better environmental performers would also be
reaping higher financial benefits. However, it is important to note that this relationship is
generally U-shaped (Nguyen, 2022), that is, in the beginning, environmental performance would
incur more costs than benefits, however, in the long run, the benefits will outweigh the costs
due to increase in market value and corporate image of the firm.

5. Conclusions

The purpose of this research was to examine the links between leanness, agility, innovation
and the long-term sustainability of Indian manufacturing MSMEs. To emphasize the critical
importance of leanness, agility and innovation in obtaining optimum sustainable
performance, a conceptual model was established and subsequently verified by gathering
and analyzing data from a sample of senior managers, owners and superv1sors worklng in
industrial firms situated in the northern region of India. After providing a concise overview
of the theoretical and practical implications of our research findings, we put up
recommendations for further research.

5.1 Theoretical implications

The sustainable performance of MSMEs has been investigated in previous research by
applying various theoretical models. Sahuet et al. (2022) used behavioral reasoning theory to
establish the role of lean manufacturing practices in achieving sustainable performance of
these firms, it is witnessing slow adoption in the sector owing to the attitude and behavioral
intentions of MSME employees toward such practices. Octasylva et al (2022), in their
research, used dynamic capability theory to investigate the effect of innovativeness on the
sustainable performance of MSMEs, in which innovativeness is measured from the
entrepreneurs’ orientation toward the same. Furthermore, the human capital theory has been
used to investigate and deduce that is essential to develop human resources for the
deployment of agile and lean practices in firms to ensure sustainable performance
(Maheshwari et al., 2020; Onyeje et al., 2022). The resource-based view theory has found
ample application in studies involving the sustainable performance of MSMEs (Arora and
Siddiqui, 2022; Kustiningsih et al, 2022; Sunargo, 2022) to explain the role of strategic
utilization of resources. Also, ecological modernization theory has also been applied to
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JSTPM advocate the use of soft technologies and socio-technical innovation, in addition to 3R
16,2 involving recycling, reuse and renewable resources concept of circular economy to promote
the ecologically sustainable economic growth of the firms (de Sousa Jabbour et al., 2020;
Martinez-Ros and Kunapatarawong, 2019; Suherlan and Widiyanti, 2021).
Although these theories have been useful in explaining different aspects of the
sustainable performance of MSMEs such as human issues, resource utilization and so on, a
380 single theory will not be sufficient to provide a basis to explain how leanness, agility and
innovation in MSMEs can create sustainable performance in terms of financial and
environmental performance dimensions. As the focus of the current work is to investigate
how innovation and agility contribute to the creation of sustainable performance of MSMEs
and how leanness practices relate to the agility of these enterprises, therefore this work
adopts a multi-theory approach. At the beginning of the work, a deductive approach was
assumed such that all hypotheses, facts and testing were done to confirm the theoretical
basis laid down at the beginning, which is the “Resource-based view (RBV)” and “Ecological
Modernization theory”.

5.2 Limutations and future research directions
A major limitation of this work is the use of self-reported data. Prior works also indicate that
self-reporting presents bias such as cognitive bias in the studies, also marred by personal
judgments (Nordhagen, 2022). In addition, it may also be marred by social desirability bias
(Talwar et al., 2021). Future works may model actual or observed behavior to overcome this
limitation as this work used a questionnaire to conduct a survey, which contained measures
and statements adapted from previous studies. The role of demographics in understanding
the perspectives of stakeholders in MSMEs has not been studied in this work, whereas
Eijdenberg (2019) in the research noteworthily states that sociodemographic characteristics
significantly contribute to the comprehension of the sustainable performance of MSMEs.
This work used quantitative data to investigate and report the perceptions of MSME
stakeholders. However, many prior works used qualitative data such as case studies to
understand sustainability can be achieved in MSMEs (Badoc-Gonzales et al, 2021).
Similarly, thematic analysis or frequency analysis, or inferential analysis, has been carried
out in prior works to conduct a literature review and extract meaningful themes relating
MSMEs with sustainable performance (Dambiski Gomes de Carvalho ef al, 2021;
Hattiambire and Harkal, 2022). Maheshwari ef al. (2020) also collected interview data to
understand the role of human resources in achieving sustainable performance or identify
key enablers for success using expert opinions (Ghadimi et al, 2021). Future works may
supplement the investigations by gauging expert opinions and using qualitative data.
Besides this work was carried out during the period of COVID-19 pandemic, however, no
research proposition in this work addresses the impact of the pandemic on the adoption of
leanness, agility and innovation practices in MSMEs. Neither the impact of a pandemic on
sustainability has been assessed in this work. Competition stiffened during a pandemic and
the situation was tougher for MSMEs than multinational firms, how they navigated through
this crisis to sustain their performance has been investigated by (Affandi ef al., 2020).
Aghina et al. (2020) have observed that this concept of agility has significant impacts on
several facets of an organization, among which are customer satisfaction, employee
engagement, operational performance and financial performance. Although the last two
have been accounted for in this work, the author suggests that organization-wise variation
in these outcomes may be observed. Therefore, future works may inculcate comparative
research to understand the impact of agility on different industrial sectors. Furthermore,
comparative works may include a comparison of MSMEs with environmental orientation
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and without understanding how it affects sustainability. Besides, the drivers and challenges Indian micro
of adopting leanness, agility and innovation in MSMEs can also be considered as future  gmal] medium
research avenues (Dambiski Gomes de Carvalho ef al., 2021). ent erpris es

5.3 Contributions made by research
* Covers the scenario of MSMES at the national as well as international levels. 381

¢ Inculcate studies related to MSMEs to examine relationships between agility,
leanness and innovative practices within the MSMEs.

» Investigated different theoretical implications to understand different aspects of
sustainable performance within MSMEs.
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Please tick the appropriate option most representative to you and your company.

SECTION -1

Your Company’s classification as per Micro, small, medium enterprises (MSME) act amendment

2020
388 .

Micro (Investment <1Crore or turnover <5 Crore)
Small (Investment <10Crore or turnover <50 Crore)

Medium (Investment <50Crore or turnover <250 Crore)

Type of Industry

Chemicals

Food products and beverages
Machinery and equipment
Materials and metal products
Motor vehicle and transport equipment
Plastic products

Textile

Wood Products

Automobile parts manufacturing
Forging and casting

Others

Number of employees

Upto 10
10-50
51-100
101-500
Above 500

Respondent’s qualification

Diploma
Graduate
Post graduate
Doctoral
Others

Respondent's position

General Manager/Owner/Proprietor/Partner/Director
Shop floor In charge/Shift In charge/Foreman
Production/Operations manager
Purchasing/Procurement manager

Sales/Distribution manager

Supply chain director

Senior Manager/other position

Respondent's experience

Up to 5 years
6-10 years
11-15 years
16-20 years
21-25 years
Above 25 years
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SECTION -II

Key word with meaning

Leanness: It is a business ideology that is based on techniques that identify and eliminates wastes from
operations through continual improvement initiatives, and competitiveness strategy to maximize value by
working efficiently, and effectively, and focusing strategically to satisfy the wants of the customer through

delivering improved product and services.

Leanness: I8 U STaU1AIe [GaRYRT § o U deb-ieh! UR SeTRRa 8 S FAReR GUR gl & At
I 3R YA F waste BT TgAF § AR FRIAAGdS, TUTd 1 ¥ 3R 0TS U J FH R &
TEH B IgR I 3R Aaraeil &) gwsTeil &) Tl ¢

Lean practices: Please indicate the extent to which you disagree or agree that your company has
implemented each of the following measures on a seven-point scale (1 = Strongly disagree, 2 = Disagree,

3 Somewhat disagree, 4 = Neither agree nor disagree, 5 = Somewhat agree, 6 = Agree,7 = Strongly agree)

[FUaT §ard b 317 fh e g8 a9 TeHd T 3RIEHA ¢ [ 3Tt Hu-t = Fufafea urdl & 3 v
! I1d-fag TAM R A faran & (1 = Safdies IgHd, 2 = 3RI8Hd, 3 $© 8 ab UGHd, 4 =
TEHd 1 3eHd, 5 = $S G db FgHd, 6 = JgHd, 7 = Y31 o8 UgH)]

Code

Measure

1

2

3

LE1L

Our company uses lean concepts like
Kanban/Milk-Run/Supermarket ~ for  supply
chain management.

AR Sl omgfd gEen vEeE & o
HHe / PredF / gREdhe SRt
GRS BT SUANT Bl 3]

LE2

Our company’s key suppliers deliver products
to our plant on a just-in-time basis as per pull-
based strategy.

[E9RY U=t & T 3MYfciehd! T8t THT TR
qa (Pull)-3TYTRT OFIT & TR IdIE
fIaRa sa g1

LE3

Our company directly links the pace of
production to the rate of customer demand (Takt
time).

[BHRI U e ST Bt 7T I D BT
TFT T &R (Takt time) J SISl 8]

LE4

Our company classifies products into groups
(same family type) with similar routing
requirements through integrated and
collaborative engineering systems.
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[B9RY HU Ui SR Tgantt Sofifafar
JuNferdt & HIEHH ¥ Gl BT GHM T
Wﬁ%WUW(Same family type)

o giffeprd et B1]

390

LE5

Our company uses tools like fishbone diagrams,
and why-why analysis aided by collaborative
engineering systems to identify root causes and
eliminate defects in quality-related issues.

[EHRY HUT 7T PROT B U6aH P 3R
T eeh gei H IS Bl GH HRA & oy
EREIRREIRE] (Fishbone diagram), Fat-t
[EESLLYI (Why-why  analysis) geantt
Solifafer gonfedl gR1 FeEd e o’
JUH DT ST Rl B

LE6

Our company monitors the majority of
equipment/processes on shop floor through
applicable tools of statistical process control.

[EHR Ut TiReTd Ufghar (Statistical
process control) 0T & Wlwiltﬁ & mey
T 1Y HRIR W b SUDHOT/Hfsharai 1
AR St 7 1)

LE7

Our company conducts process capability
studies (C, & Cpi) before product launch and
mass production.

[EUR) $Ul I@e = R 98 T W
IdTe ¥ Ugd UfhaT & 3eIdT (C, &
C,p) ST FRaT 81

LES8

Our company takes feedback from customers on
delivery and quality performance.

[E9RY $Ut feeliadt SR e uesH W
e I WIS ol 31

LE9

Our company regularly conducts audits at our
supplier end.

[BARY Ut Fafig U ¥ AR J@RR TS
R 3ffge HA R

LE10

Our company continues to develop and adopts
techniques to improve and reduce production
costs.
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Key word with meaning

391

Agility: Agile manufacturing or agility is an operational approach practiced by organizations that are able
to respond quickly to volatile customer needs and market uncertainties through the demonstration of
innovative manufacturing processes/practices, superior tooling, and better cross-trained employees, all
working efficiently focusing on superior quality at lower costs.

Agility: Pafelt AT Ugla a1 guddr SiTe-t gRT 1Ty fhar S are T uRkened S § S
TEH! BI HRR TRedl AR SIR Bt ATdTsi o1 Seat I ufafrar &= & g ok ware 33 &
e g Sfe T Fafor uftsarsii/marsh, Sgar gfem SR uRifer wrarfval & ves & Arem 3
PAAYID JgR UG 3R HH AN W & Disd BT 3]

Agile practices: Please indicate the extent to which you disagree or agree that your company has
implemented each of the following measures on a seven-point scale (1 = Strongly disagree, 2 = Disagree,
3 Somewhat disagree, 4 = Neither agree nor disagree, 5 = Somewhat agree, 6 = Agree,7 = Strongly agree).

[FUAT SdTd b 319 {5 8 d YeHd I1 SgHd § o 3! ot 3 Fafefad Surdl & 9 ude
! ITa-faig T R AL fhar 8 (1 = 3rafier SRIgHd, 2 = 3, 3 $© 88 db gHd, 4 =7
TEHd 7 SIEHd, 5 = $S 8¢ dP gHd, 6 = TgHd, 7 = T IR TgHd)]

Code Measure 1 2 3 4 5 6 7
AGI1 | Our company reacts quickly to incorporate
changes into its manufacturing processes and
systems based on customer feedback.

[BHRY U UTe ! & UfAfehar & SMUR TR
ot famfor ufgpanelt SR vomferat #
EESIEERIIESERS EA NI R R
BB

AG2 | Our company has the appropriate dynamic
capabilities in manufacturing, delivering and
order processing that helps to quickly
respond to uncertainties in customer demand.

Rt St & U fafwfor & wfasfia
&Y, AR SR 3SR TR & Suged
Tieelie &HaATg € S el @Bl A H
SIS &1 qRd 9IaTd ¢ & Aag Hdl
g1l

(continued)
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AG3 | Our company can quickly get new products to

market.
[GHRT Uit Sfeel | 7T ITe! d IR A
SIESEI)

392 AG4 | Our company managers have the knowledge
and skills necessary to manage agile
manufacturing.

(9 U= & TEHT b U Pire FHfor
BT YT P & o 3MaRus I 3R
DA

AGS5 | Our company’s key suppliers are located in
close proximity to our plant.

[EHRT HU & TR SMmyfdiepal gAR ¥aA
& Ree RAT
Key word with meaning

Innovativeness: Innovation is the multi-stage process whereby organizations transform ideas into
new/improved products, services, or processes, in order to advance, compete and differentiate themselves
successfully in their marketplace.

Innovativeness: Y- U Ig-XXHT UfehaT § forads gRT T+ S0 SR & Thadargdd S
o, ufamef A 3R Ge BT e B3 & org faari &) 78 3R JgaR Iaral, Jarsht ar ufssarsit &
G B

Technological innovativeness: Please indicate the extent to which you perceive that your company has
implemented the following measures on a seven-point scale (I = Never implemented, 2 = Rarely

implemented, 3 = Occasionally implemented, 4 = Sometimes implemented, 5 = Frequently implemented,
6 = Usually implemented, 7 = Every time implemented).

[FUaT §ar & 31y 354 8 b TgHd a1 3eHd ¢ & smuat st A fFufafad Surd # ¥ ude

&1 I1a-foig T W an] foan § (1 = w2 A A fora ma, 2 = gy wu @ an fear m, 3 = i
PHUR ArY a1 T, 4 = Hf-plt 0 fobar ma, 5 = IR-IR A foan T, 6 = AR W AR fa

1, 7 =8 dR)]
Code Measure 1 2 3 4 5 6 7
TIL Our company continuously launches new
products through technological
breakthroughs.

[GHRY HU qH-1eh! JUrerdl & HIegH
THIIAR 71T I<TE Al el 1]

(continued)
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TI2 Our company continues to develop and
adopts techniques to improve and reduce
production costs.

(BRI HU JAET TR B JURA 3R
FH P S R THa! $1 fawr™ ok
ST SR T B
TI3 Our company actively adopts advanced/latest
inspection technology.

€9} SU-t Ifhy 0 ¥ I9d / TdHaH
e depeiep 1 SUATd 21

TI4 Our company adopts advanced real-time
process control technology.

(€9} SU-t IoId Sad-ergH ufrar fdzor
MN! BY ST ] 1]

TIS Our company uses advanced technology/
software available for design and machining.

[EHRY Ul fgomeT SR u=iifi & o
IUAS ITT dPIP/ATICITR DT JUTNT
BRI

Process innovativeness: Please indicate the extent to which you perceive that your company has
implemented the following measures on a seven-point scale (I = Never implemented, 2 = Rarely
implemented, 3 = Occasionally implemented, 4 = Sometimes implemented, 5 = Frequently implemented,
6 = Usually implemented, 7 = Every time implemented).

[FUAT §ai o oMy {34 85 % TgHd 1 38Hd ¢ & amuat -t A fFufafed Surl 8§ ¥ uds
&1 I1a-fofg T W arg foan § (1 = S A A e ma, 2 = gy w U @ an fesar m, 3 = Feft-
FHUR arY far m, 4 = Hf-Ft . fosar e, 5 = IR-IR A fasan T, 6 = STHER W A faan
T, 7 =8 ER)]

(continued)
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Code

Measure

PR1

394

Our company takes the initiative to determine
and eliminate non-value-adding activities in
delivery-related processes.

[EAR HUR fqavor deieht ufomanadt & MR-
He  (Non-value) affq wfafafal =
Fufd H IR T H=A & R uga
HRATRI]

PR2

Our company takes measures to decrease
process costs.

[GHRT HU-t UfohdT AN &) HH HH &
I B 21

PR3

Our company takes measures to increase
delivery speed related logistics processes.

AR dul famu wfd & g
(Logistics) ufssarsii & dgM & U Bt
gl

PR4

Our company incorporates measures that
increase process output through the use of the
latest manufacturing processes, techniques,
machinery, and software.

[EHRY U= I IUTl b1 TfEred Bl g off
3R FIredTR & IUTNT $ AeaH F fgban
3T3TYC B TGN 8]

PR5

Our company focuses on reducing variable
component  costs  through  improved
manufacturing  processes,  techniques,
machinery, and software.
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BRI HUl S8R AL gihanet,
TP-iiep], AT 3R TioedmR & A1y ¥
URGAIT Tedh AN &I HH B W &
EaECERGIE)

PR6

Our company adopts methods to determine
and eliminate non-value-adding activities in
production processes.

[EER HUA e ufesarstt & IR
(non-value) aftfa nfafafiat @1 Fuffa
PR 3R AT PR F o fafy ot
2N

Product innovativeness: Please indicate the extent to which you perceive that your company has

implemented each of the following measures on a seven-point scale (1 = Never implemented, 2 = Rarely
implemented, 3 = Occasionally implemented, 4 = Sometimes implemented, 5 = Frequently implemented,
6 = Usually implemented, 7 = Every time implemented).

[FUaT S {5 3 {5 g do TgHd a1 3gHd § b smuest ot = Faffed Surdl # 3 vde
1 91a-fig TAM R L far § (1 = S an e fovar man, 2 = gay = u ¥ 9 fear m, 3 = Fft-
FHUR ArY a1 T, 4 = St A fosan ma, 5 = IR-IR an fasan T, 6 = SR W A fasan

1, 7 =8 dR)]

Code

Measure

P1

Our company proactively innovates new
products with enhanced/improved technical
specifications and functionalities totally
differing from the current ones.

IR SO IAA/ATR dab-iah! farRrgarsit
3R Prigmarst & Y Iy FTU I 7Y
IATE! BT AR IR 8 S I o g
SRR ER

P2

Our company focuses on developing newness
for current products leading to improving
their usability for customers.
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BUR) U= Hieel IdmEl & g FarH
ool o7 W & Hfgd Hrdt § o

IEH & faw 3@ I & gur g
396 i

P3 Our company focuses to develop new
products with components and materials
totally differing from the current ones.

(B9} U= A O X o § 3T g
3R gl & I Y Iare! & faefid
B W I Bied AT 21

P4 Our company focuses on decreasing the
manufacturing cost of components and
materials of current products.

[E9R! $U- aaAH IdGI & "eh! 3R

gt § fafmfor o & 79 R R
T Higd PRl g1
P5 On company focuses on increasing

manufacturing quality in components and
materials of current products.

[SUT adH IdTe! & geh! AR JrmfE!
o fafmfor ToraTT sem WR e Hfsd Bt
gl

Keyword with meaning

Sustainability. - Sustainability is referred as the development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.

(continued)
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Sustainability: FRRTT & f[de™ & =u & Teffa far oidr § St yigsy o) difeat &t sromit Seval &1
R HA BT AT S GHAAT T 977 I &1 Fexal Bl G Bl 8

Environmental performance: Please indicate the extent to which you perceive that your company has
achieved each of the following measures on a seven-point scale (1 = Not at all, 2 = To a small extent, 3 =
To some extent, 4 = Neutral, 5 = To a moderate extent, 6 = To a great extent,7 = To a very great extent).

[FUaT 9a & 31U 34 5 o TgHd a1 3eHd ¢ & smue! Hust A FHufafad Surd # ¥ uds
! Ad-fig TOH R AL f5a1 8 (1 = fSepa 78, 2 = $ $U 8e P, 3 = $S 8¢ AP, 4 = AT, 5=

HHH U TP, 6 = 9gd B A, 7 =Jgd UGl §a db)]

Code

Measure

EP1

Our company takes initiatives to save energy
through energy efficient measures /devices like
solar panels and energy efficient equipment (5
star ratings).

[EHRY SO Sl HRIE T / ITHRUN S
IR T 3R ol HA IUIRT (5 ©R
) & T | SHeif a4 Bl Ugd A 2 1]

EP2

Our company adopts measures to decrease the
consumption  of  hazardous/harmful/toxic
materials.

[E9R! HU TRATH /BT PR/ favd Tardf
P GUd DI HH B b U ST 1]

EP3

Our company reuses and recycles materials and
also promotes use of non-toxic materials for
new product manufacturing.

ARt HU IERRN &1 G IUERT SR
TGl el 7 3R U Iarg i & o
IR faa gl & IuA &) ot sgrar it
gl
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EP4

398

Our company implements measures to reduce
wastes (examples like Effluent treatment plants,
Catalytic oxidizers, Regenerative thermal
oxidizers, Rotary concentrators)

[BHRI U HaR Bl HH B & Il Bl
AN BN 2| IeTERV & FIY TRe Sedie
Wlic (Effluent treatment plants), Fefafes
Gimw (Catalytic oxidizers), FoRfea
gy HWBTSR (Regenerative thermal
oxidizers), e W@Eﬁ (Rotary

concentrators)]

EP5

Our company finds alternates to decrease the
use of natural resources.

[BHRT SO UTpfad TaTeHl & ITanT &l
P B & o fJbey damerdi 21

EP6

Our company practices water harvesting
techniques to reduce water usage.

B9 HU Ut & ST B HH B B
foTT STt T dhmiteh| T 31 Hal 8 1]

EP7

Our company takes initiatives to reduce air
pollution by decreasing the use of natural fuels
(Example use of Induction heating equipment)

[EARI SU TPl S4- & SUART B HH
BT a1 UGHUI B BH B3 B U B &
([eeu & fau dsamE e IueRur
(Induction heating equipment) T m‘T)]

EP8

Our company does periodic audits to access
effectiveness of measures to decrease
environmental accidents (ISO 14000).

Downloaded for personal academic use. All rights reserved. https://papernode.online/

(continued)



https://ballisticcomainvitation.com/t2e548yr3v?key=403e8f291d0b160c8210d10a973a50a9

[E9Rt Sut mafarofig gHest (snguwsh
14000) B! HH B & UM B gHTIRear
qP Uga- & foIT - WR 3iifse Hat
&l

Financial performance: Please indicate the extent to which you perceive that your company has achieved
each of the following measures during the last three years on seven-point scale (1 =Not atall,2="To a
small extent, 3 = To some extent, 4 = Neutral, 5 = To a moderate extent, 6 = To a great extent,7 = To a
very great extent).

(PO §dTd {3 31U {3 5 d TeHd I1 SRIgHd & % 3! Hut 3 FRgfaRad Iurl § 9 ude
! I1a-fig TR R A fbar 8 (1 = fiepa 7T, 2 = 59 $H 8¢ a9, 3 = $© 8 AP, 4 = AR, 5=
A HIH1 b, 6 = I G <Iob, 7 = Sgd SUIGI 8 cIh)]

Code Measure 1 2 3 4 5 6 7
FP1 Our company has seen growth in return on
sales year over year basis.
[EHRI &UT = |Tel &= 9Tt feh! o 3R
R Re & gfg S B 1)
FP2 Our company has seen growth in profits on

year over year basis

[EART U 7 I &R AW SMUR TR

AT ¥ 9fg 3 B

FP3 Our company has seen positive growth in
market share year over year basis.

[EARY U 3 I &R I YR W
TR R’ & YRS Ifg T
g1

FP4 Our company has seen growth in return on
investment year over year basis.

(continued)
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16,2 [EHRY U A I & Tet 1A= IR et
Al 3 g

FP5 Our company has seen growth in return on
400 assets year over year basis.

[URY U= A T & T WU R e
A gf TR RN
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