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Abstract - Much has been said in research literature about how innovation contributes to sustainability of business both in 

service and manufacturing contexts. Nevertheless, not many of those researches consider the influence of these two aspects 

on organizational performance. To address this gap, this research focusses on the role played by innovation in promoting 

organizational performance in manufacturing industries with sustainability as the mediating factor. The research is based on 

positivist paradigm and has adopted empirical approach for testing nine hypotheses using structural modelling technique 

using a sample size of 211 based on convenience sampling. The respondents for the questionnaire survey were managers 

from manufacturing industries. The hypothesis testing has indicated that while both product and process innovation 

contribute to social, economic and environmental sustainability, only economic sustainability contributes to the 

organizational performance. Based on the results, implication have been drawn to the managers of manufacturing industries 

to enhance their organizational performance. 
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I. INTRODUCTION 

 

One of the prime areas of research in manufacturing 

management today is sustainability as manufacturing 

is associated with environmental, social, and 

economic aspects. While manufacturing is essential 

to the economic growth of any country, it is also 

necessary that the process does not affect the 

environment adversely, alter the valued social norms 

and disturb the wellbeing of the members of the 

society. In an attempt to meet these challenges, the 

manufacturing management philosophy has shifted 

focus from production management, to flexible 

manufacturing and now to lean, clean and green 

manufacturing (Herrmann et al., 2014). It also makes 

manufacturing multi-disciplinary subject as it 

demands creativity in thinking and imagination, 

understanding of scientific phenomena, knowledge of 

material science, abilities to create value through 

optimized processes and latest technologies, 

imagination about tangible and intangible products, 

and ideas about the possible services which can be 

associated with manufactured products (Abdullahi& 

Abdullah, 2015; Tonelli, Evans &Taticchi, 2013). 

The challenges to be faced by the manufacturing 

sector in the years to come are umpteen. To name a 

few, it is estimated that by the year 2050, 

manufacturing industries are expected to double their 

output using only half of current resources by 

generating only 20% of current Carbon Dioxide 

(Tonelli, Evans &Taticchi, 2013). The mandate of 

Kyoto Protocol is a legal commitment from the 

manufacturers to reduce greenhouse gases emission at 

least 5% each year (Wiktorsson, Bellgran, & Jackson, 

2008). Looming labour shortage would be a challenge 

as Baby Boomer generation is now on the verge of 

retirement and they take their vast experience in 

manufacturing with them and it is estimated that by 

the year 2025 there would be a shortage of 3.5 

million jobs in the field of manufacturing (Deloitte, 

2019). So, filling the manufacturing skill gap would 

be a challenge. Meeting stiff timelines of product 

delivery would pose a challenge to sustainability of 

the manufacturing industry in the years to come (Xu, 

David & Kim, 2018). Replacing the traditional value 

proposition by sustainable value proposition would 

pose another challenge to manufacturing (Tonelli et 

al., 2013). In addition to all these challenges to be 

faced by the sustainable manufacturing: minimization 

of resource consumption in all stages of 

manufacturing; lesser material usage in production, 

package, distribution and recovery; extension of 

product life-cycle; improving the perceptions of the 

customers about the product on a continual basis; 

extension of modular designs; usage of highly 

standardized interfaces to facilitate assembly; 

increased use of smart-materials; and increased use of 

biodegradable materials would be the challenges to 

be faced by the sustainable manufacturing in the 

years to come. 

The solution to all these aforementioned challenges 

would be to constantly innovate and find newer ways 

of doing things which would contribute to all the 

dimensions of sustainability. In the manufacturing 

scenario there are two distinct innovations, namely 

product innovation and process innovation both of 

which have been tried very widely. Innovation in 

general focuses on newer methods, practices, 

processes and technology in manufacturing. Product 

innovation specifically refers to the upgradation of 

manpower utilization, material saving, machine 

upgradation and utilization and method refinements 
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to bring about newer products (Romero et al., 2017). 

Product innovation also deals with re-engineering and 

developing an organizational culture which is 

sensitive to the issues related to lean and green 

manufacturing (Jaw, Chen & Chen, 2012). On the 

other hand, process innovation deals with the 

development of newer technical principles and 

production modes so as to minimize energy 

consumption and manufacture goods and services in a 

sustainable manner (Wang et al., 2017). 

 

II. LITERATURE REVIEW 

 

Research in manufacturing innovation and 

sustainability have taken many different forms. The 

research focus in these researches have been mainly 

based on the context in which the research has been 

undertaken. While one group of researchers have 

focussed on manufacturing efficiency enhancement, 

in contrary to it another group has focussed on 

environmental protection. While one group of 

researchers have focussed on innovative ways of 

manufacturing, in contrary to it another group has 

focussed on sustainability of such newer ways of 

manufacturing. A brief review of literature in the 

context of research constructs of specific interest to 

this research has been given in the subsequent 

paragraphs. 

Wang et al., (2017) have designed a hierarchy 

evaluation index system for process innovation using 

fuzzy linguistic computing in micro-turbine 

machining. The model helps in process innovation 

through the evaluation of the existing knowledge 

related to the problem solving in the manufacturing 

scenario with sustainability in focus. The computing 

tool has successfully identified the core value of 

knowledge in manufacturing innovations and 

successfully met the need of rapid evaluation and 

selection of relevant knowledge from high volume 

multiple knowledge available in innovation 

environments. 

Jaw, Chen & Chen (2012) through their exploratory 

study provided a cultural dimension for product 

innovation in creative industries. The focus was on 

product innovation and found that it is not 

technological innovations alone which provide 

sustainability, but the three interrelated management 

practices: organizational development, customer 

interface and optional technology application have a 

role to play in promoting sustainability. The research 

has provided a comprehensive framework with a 

wider perspective on innovation leading to 

sustainability. 

Protogerou, Kontolaimou&Caloghirou (2017) have 

undertaken a comparative study of production and 

process innovation in both creative and non-creative 

industries. The findings through the empirical 

investigation was that Creative industries outperform 

the Non-creative industries in product innovation; 

however, the latter shows better performance in 

process innovation. The key finding in this study is 

that human capital of founders have a major role to 

play in promoting innovation leading to the 

sustainability of business. 

Padilha& Gomes (2016) focused on the cultural 

influence on both production and process innovation 

leading to sustainability of manufacturing. The 

empirical study was based on 287 respondents from 

textile industry chosen based on simple random 

sampling. Analysis was based on structural equation 

modelling and results indicated a positive correlation 

between culture and both production and process 

innovation. Further, innovation culture was found to 

have a greater influence on process innovation than 

on Product innovation. It was also revealed that both 

production and process innovation were independent 

of the size of the manufacturing organization. 

Soni, Lilien& Wilson (1993) were among the 

pioneers who adopted structural equation modelling 

to study the innovation dynamics. The approach was 

to study the influence of innovation on firm 

performance leading to sustainability. Sample was 

drawn from 40 chemical industries. The results 

indicated that on the overall basis innovation drives 

firms’ performance; however, intermediate levels of 

market concentration promote performance. Smaller 

firms as well as less diversified firms indicated higher 

levels of innovation leading towards sustainability. 

Tomoyose, Santos &Faria (2019) used the PINTEC 

2014 innovation survey data to study the influence of 

open innovation on sales of the new products using 

SEM. As anticipated open innovation did have an 

influence on sales of the new products; however, 

there were mediating factors: product quality and 

expansion of new portfolios, involved in the 

enhancement of sales particularly in domestic 

environment. It was found that among 5,107 firms 

manufacturing clothing and accessories which had 

adopted open innovation about 78% of the firms had 

shown higher performance in sales of their products. 

Çakir (2017) conducted a comparative study between 

the generation of new knowledge and industrial 

innovation activities on their relative impact on 

innovation outcomes in the chosen manufacturing 

industries in European Union. The results indicated 

that the Networked Readiness Indicator (NRI) which 

included several factors including – business and 

non-business sector expenditures, number of 

doctorates, government expenditure on education, 

number of scientific publication etc., was the major 

predictors of innovation outcome. Innovation 

activities in the manufacturing firms also has a direct 

influence on innovation outcomes and also larger 

impact on the innovation outcome than that of the 

generation of new knowledge factor. 

Behnam &Cagliano (2017) conducted an extensive 

research using the data collected from 860 

manufacturing plants in 22 countries using self-

administered questionnaire. Their study revealed that 

innovation and sustainability were positively 
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correlated. The study was based on the three 

dimensions of innovation and sustainability: priority, 

action programme and performance. The results 

indicated that innovation and sustainability were 

related significantly at all the three dimensional 

levels. Further, it was also observed that innovation 

action programmes and sustainability action 

programs, and also, innovation performance and 

sustainability performance relationships were 

bidirectional which means the higher the innovation 

action programmes the better would be sustainability 

action programs and the higher the innovation 

performance the better would be the sustainability 

performance. 

Cherrafi et al., (2018) studied the moderating 

influence of process innovation between lean 

management and green practices on green supply 

chain performance using the SEM approach. The 

sample of 374 was collected from 11 manufacturing 

industries spread across 13 countries. The results 

indicated that process innovation had a statistically 

significant moderating influence on individual as well 

as collective basis between the two endogenous 

variables: lean management and green practices and 

the exogenous variable supply chain performance. 

Hami, Muhamad &Ebrahim (2015) used the survey 

data collected from 150 Malaysian manufacturers to 

empirically investigate the relationships among 

sustainable manufacturing practice (internal and 

external), innovation performance (product, process, 

organizational and marketing), and economic 

sustainability using the SEM approach. Results 

indicated that external sustainable manufacturing 

practice and economic sustainability relationship was 

not significant on the overall basis; however, product 

and process innovations had significant influence on 

economic sustainability. 

Research literature in the field of sustainability are 

diversified into various domains and there is evidence 

that innovation has been linked to sustainability in the 

context of manufacturing. It can be noted that both 

innovation and sustainability are multi-dimensional 

constructs. While there are several dimensions in use 

primarily in the context of manufacturing Product 

innovation and process innovation have emerged out 

to be the dimensions which have been researched into 

depth. Similarly, in case of sustainability it is 

economic sustainability, social sustainability and 

environmental sustainability which are widely being 

considered. In the aforementioned articles, while 

some have developed models to link innovation to 

sustainability (e.g., Wang et al., 2017). Another group 

of researchers has undertaken exploratory research on 

specific dimension of innovation such as Product 

innovation and linked it to sustainability (e.g., Jaw et 

al., 2012). There are also research studies which have 

compared the two dimension of innovation in the 

context of manufacturing (e.g., Protogerou et al., 

2017). Researchers have also explored the 

antecedents of innovation and it has been identified 

that cultural aspects also have a role to play on the 

effectiveness of the dimensions of innovation (e.g., 

Padilha& Gomes, 2016). While both qualitative and 

quantitative approaches have been adopted in the 

research on sustainability, Structural Equation 

Modelling (SEM) is becoming popular and 

researchers have made attempts to test the 

relationships between the dimension of innovation 

and sustainability using this tool (e.g., Çakir, 2017; 

Soni et al., 1993; Tomoyose et al., 2019). However, 

there is a need to explore further on the 

organizational performance with innovation and 

sustainability as its determinants. This is because, 

while sustainability in terms of its three dimensions is 

necessary and research shows that dimensions of 

innovation have the ability to meet these 

sustainability requirements, it is the organizational 

performance which the manufacturing industries look 

forward to achieve. Unless the organizational 

performance is ensured, the former two would only 

be the statutory requirements to the manufacturing 

industries. Thus, in this research an attempt is made 

to fill this research gap by investigating the 

interrelationships between the dimensions of 

innovation, sustainability and organizational 

performance. 

 

III. OBJECTIVES 

 

The main objective of this research is to study if 

innovation can drive organizational performance 

under the mediating effect of social, economic and 

environmental sustainability. Specifically, following 

are the target objectives of this research: 

 Explore the linkages between the 

dimensions of innovation, sustainability and 

organizational performance. 

 Determine the significance of relationships 

between the above referred dimensions. 

 Make suggestions to the managers of 

manufacturing industries to enhance 

organizational performance. 

 

IV. RESEARCH METHODOLOGY 

 

4.1 Conceptual Model and Hypotheses 

The conceptual model of the research has been 

developed based on the research literature which 

included both qualitative and quantitative studies 

which have made attempts to link the various 

dimensions of the research constructs. 

Following are some of the prominent studies which 

have related the dimensions of innovation and 

sustainability in both service and manufacturing 

industries. 

 

Innovation and Social Sustainability 

Buchegger & Ornetzeder (2000) on studying the 230 

project initiatives in Ausria, Germany and 

Switzerland found that innovation can contribute to 
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the social sustainability. Piccarozzi (2017) found that 

start-ups in Italy have contributed to social 

sustainability through Social Impact Assessment and 

the innovative measures to contribute towards 

sustainability. It was observed that among the 61 

start-ups which were considered for the analysis 89% 

could contribute towards social sustainability through 

innovation. Several authors including Dawson & 

Daniel (2010) and Morais & Silvestre (2018) have 

associated innovation and social sustainability as 

innovation often considers the community goals as 

one of the objectives to be achieved through it. 

However, literature has no much of evidence on the 

empirical investigation of the impact of innovation on 

social sustainability at its dimensional level and the 

following hypotheses have been formulated. 

 

H1: Product innovation has positive significant 

relationship with social sustainability in 

manufacturing industries. 

H2: Process innovation has positive significant 

relationship with social sustainability in 

manufacturing industries. 

 

Innovation and Economic Sustainability 

Brettel & Cleven (2011) theorize that innovations 

come through external knowledge from all the stake 

holders of business and it has the potential to 

contribute to the economic sustainability of business. 

Chesbrough (2003) suggested that diverse range of 

collaboration partners in open innovation can 

contribute to the economic sustainability. Rauter et 

al., (2019) have proved that open innovation had a 

positive significant correlation with economic 

sustainability in manufacturing context. The 

manufacturing industries considered in the research 

included: automation, industrial electronics, 

construction, automobile, food, information 

technology, and timber. The recommendation of the 

research was that collaborating with customers, 

universities, and other stakeholders in innovation 

initiatives would enhance the economic sustainability 

to a considerable extent. Matthies et al., (2019) have 

established a strong positive linkage between 

innovation and economic sustainability in the context 

of both product and service organizations. Despite 

these studies there is no evidence on the investigation 

of the influence of innovation at its dimensional level 

on economic sustainability in manufacturing sector. 

Thus, following hypotheses have been formulated in 

the context of manufacturing companies. 

 

H3: Product innovation has positive significant 

relationship with economic sustainability in 

manufacturing industries. 

H4: Process innovation has positive significant 

relationship with economic sustainability in 

manufacturing industries. 

 

 

Innovation and Environmental Sustainability 

Joyce & Paquin (2016) have found that as innovation 

demands the bringing of the entire supply chain in 

manufacturing and by and large the society together 

towards a common goal it has the potential to 

contribute to environmental sustainability in business. 

Srivastava (2007) claims that innovations in 

manufacturing have green innovation as a component 

of their innovation process and thus it can contribute 

to environmental sustainability. Silvestre &Ţîrcă 

(2019) have proposed a detailed typology on how 

innovation can lead to environmental sustainability 

both in the service as well as manufacturing contexts. 

Kishawy, Hegab&Saad (2018) claim that all three 

types of innovation (product, process, and system) 

have the potential to contribute to the environmental 

sustainability because all the three have their bearing 

on one way or the other on environment and 

innovative efforts do consider the environmental 

impact during the design. Despite these studies there 

is little evidence on the study of the impact of 

innovation at the dimensional level on environmental 

sustainability and hence the following hypotheses 

have been formulated. 

H5: Product innovation has positive significant 

relationship with environmental sustainability in 

manufacturing industries. 

H6: Process innovation has positive significant 

relationship with environmental sustainability in 

manufacturing industries. 

 

Sustainability and Organizational Performance 

Akram et al., (2018) opine that knowledge and 

resource based views promote innovating abilities 

and sustainability of business which can provide a 

boost to the organizational performance. Maletič et 

al., (2014) have provided empirical evidence to the 

point that sustainability oriented innovative practices 

can lead to the organizational performance. Côté, 

Booth & Louis (2006) have found that process 

innovation can result in reduced consumption of 

energy and materials thus contributing to 

sustainability, which can lead to environmental 

sustainability. Rennings et al., (2006) have identified 

that Product innovation can enhance rework, recycle 

and remanufacturing thus contributing to 

sustainability which can lead to the environmental 

protection. There are many such studied which have 

established the path of linkage between innovation, 

sustainability and organizational performance; 

however, there is no empirical evidence for the 

relationships at the dimensional level and hence the 

following hypotheses have been formulated. 

H7: Social sustainability has positive significant 

relationship with organizational performance in 

manufacturing industries. 

H8: Economic sustainability has positive significant 

relationship with organizational performance in 

manufacturing industries. 
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H9: Environmental sustainability has positive 

significant relationship with organizational 

performance in manufacturing industries. 

 

Considering the earlier studies, it is evident that both 

product and process innovation have bearing on the 

three types of sustainability which in turn has the 

potential to drive organizational performance. 

Drawing from this the following hypothetical (Figure 

1) model has been developed in this research. 

 

 
 

The Metric Development 

 

4.2The Metric Development 

 

As most of the dimensions used in this research are 

very well established dimensions with readily 

available scales of measurement the items have been 

chosen from those scales. But some of these scales 

were used in many different contexts other than 

manufacturing and in different geographic location 

and time. So, these scales have been subjected to 

confirmatory factor analysis to confirm their 

representativeness in the present context. 

 

Dimension 
Contributing 

Authors 
Description 

1. Product 

innovation 

Arkolakis et 

al., (2018), 

Breznitz & 

Cowhey 

(2012), 

Löfgren, & 

Williams 

(2016), 

Lundvall 

(2002), 

Tohidi& 

Jabbari (2012), 

Wejnert (2002) 

Re-engineering 

the entire 

system and 

organisational 

culture so as to 

bring out the 

new 

products/servic

es which are 

sustainable. 

2. Process 

innovation 

Amit, Zott 

(2012); 

Andraszewicz 

et al., (2015); 

Belvedere et 

al., (2013), 

Länsisalmi et 

al., (2006), 

Snihur&Wiklu

nd (2019) 

It is the 

introduction of 

a new 

technology/met

hod for 

manufacturing 

to gain 

competitive 

advantage and 

aim towards 

sustainability. 

3. Social 

sustainability 

Bacon  at al., 

(2012); 

Colantonio & 

Dixon (2011); 

Dempsey  at 

el., (2011); 

Dillard et al., 

(2011); 

Eizenberg & 

Jabareen 

(2017); 

Griessler & 

Littig (2015); 

Woodcraft 

(2015); 

Is a state in 

which formal 

and informal 

processes, 

systems, 

policies, 

structures, and 

relationships 

are in 

alignment with 

the needs of 

current and 

future 

generations. 

4. Econom

ic sustainability 

Armeanu et al., 

(2018); 

Bockermann et 

al., (2005); 

Hanushek & 

Woessmann 

(2008); 

Spangenberg 

(2008); 

Tomislav 

(2018). 

It is the 

practices that 

provide long-

term economic 

growth without 

adversely 

affecting 

social, 

environmental, 

and cultural 

aspects of the 

community. 

5. Environ

mental 

sustainability 

Abatenh et al., 

(2018); 

Abhilash et al., 

(2016); Arora 

et al., (2018); 

Di Vaio, 

&Varriale 

(2018); 

Giddings et at;, 

(2018); Puig et 

al., (2015) 

It is the ability 

to meet the 

needs of the 

present without 

compromising 

the ability of 

future 

generations to 

meet their own 

needs without 

adversely 

affecting 

earth’s 

ecosystem. 
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6. Organiz

ational 

Performance 

Kutucuoglu et 

al. (2001) and 

Wordsworth 

(2001),  Jung 

& Hong 

(2008), 

(Salaheldin, 

2009), Kumar, 

Garg and Garg 

2009), Chiang 

Han, & 

Chuang 

(2012). 

It is the 

indicators of 

performance of 

an organization 

can be broadly 

categorized in 

to Operational 

performance, 

Financial 

performance 

and Non-

financial 

performance 

factors 

 

The initial questionnaire had 30 items of 

measurement and a pilot study was undertaken using 

a sample size of 30 to test the questionnaire and make 

sure the items did not have jargons of management 

and was easy to understand in the context of 

manufacturing company. The data was subjected to 

confirmatory factor analysis to test the reliability and 

validity and was reduced to 18 simple questions 

which were easy to answer and a quick response can 

be ensured without losing its ability to measure what 

the metric was intended to measure. 

 

4.3 Research design 

This is basically an empirical study with quantitative 

approach based on convenience sampling. The 

research is cross-sectional type of design and the 

method of data collection is through self-administered 

questionnaire. This research design has been chosen 

specifically as this research aims to explore the 

interrelationships of the dimensions of innovation, 

sustainability and organizational performance. The 

exploration is facilitated through the testing of the 

hypotheses which have been developed based on the 

existing literature in the area of study. The analysis of 

the data is through SEM which essentially has: 

Measurement Model and Structural mode. While the 

former provides the reliability of the data and 

validates the metric the latter tests the hypotheses 

using the partial least square technique. SEM has 

been very successful in addressing the issue of multi-

collinearity that exists between the variables of study 

and hence been used in this research. 

 

4.4 Sample Design 

The data used in this research is from randomly 

chosen manufacturing companies which are medium 

scale industries located in Bangalore the capital of 

Karnataka State in India. There are 1618 registered 

medium scale industries with in Bangalore which 

include agro based, soda based, cotton textile, jute 

based, ready-made garments, wooden furniture, paper 

products, chemical products, rubber and plastic 

products, minerals, steel fabrication and electrical 

machineries. From these industries according to the 

standard sample size formula (Igwenagu, 2016), 169 

industries were randomly chosen and the 

questionnaire were distributed through the HR 

Managers to the manufacturing managers. In the first 

round a total of 400 questionnaires were served and 

124 filled questionnaires were received. But as SEM 

demands a minimum sample of 180 which is based 

on the principle of ten times the number of manifest 

variables in research (Kline, 2001). So in the second 

round again 200 questionnaires were served and after 

repeated visits to these industries a sample size of 227 

could be achieved out of which 211 were selected and 

the rest were discarded as they were either incomplete 

or erroneous. 

 

V. RESULTS AND ANALYSIS 

 

5.1 Measurement Model 

The Cronbach’s alpha coefficient (Table 2) in this 

research varies from 0.7 to 0.8, and composite 

reliability estimate also ranges from 0.6 to 0.9, both 

indicating a moderate to high level of internal 

consistency (cut off value of 0.6 for both these 

measures) (Ahmad, Zulkurnain & Khairushalimi 

2016). The convergent validity is assessed through 

factor loading and in the present research they are 

above 0.6 which indicate a strong effect of the factor 

on the variable of study (cut off 0.6 Ahmad et al., 

2016) (Table 3, Figure 2). Table 4 shows acceptable 

discriminant validity as the square roots of average 

variance extracted of a dimension is greater than the 

correlation of the item with the remaining 

dimensions. Thus, the measurement model indicates 

that the data has the required reliability and the metric 

has the desire validity. 

 

 
Cronbach's Alpha rho_A Composite Reliability Average Variance Extracted (AVE) 

ECS 0.67 0.68 0.82 0.60 

ENS 0.66 0.68 0.81 0.59 

ORS 0.66 0.69 0.71 0.48 

POI 0.71 0.67 0.66 0.42 

PRN 0.67 0.79 0.77 0.54 

SCS 0.78 0.69 0.74 0.48 
 

Table 2: Reliability and Validity 
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ECS ENS ORS POI PRN SCS 

ECS1 0.77 
     

ECS2 0.80 
     

ECS3 0.76 
     

ENS1 
 

0.81 
    

ENS2 
 

0.81 
    

ENS3 
 

0.69 
    

ORS1 
  

0.81 
   

ORS2 
  

0.79 
   

ORS3 
  

0.85 
   

POI1 
   

0.91 
  

POI2 
   

0.73 
  

POI3 
   

0.70 
  

PRN1 
    

0.61 
 

PRN2 
    

0.79 
 

PRN3 
    

0.79 
 

SCS1 
     

0.76 

SCS2 
     

0.63 

SCS3 
     

0.70 
Table 3: Factor Loading 

 

 
ECS ENS ORS POI PRN SCS 

ECS 0.78 
     

ENS 0.56 0.77 
    

ORS 0.46 0.32 0.69 
   

POI 0.45 0.40 0.38 0.65 
  

PRN 0.31 0.28 0.30 0.25 0.73 
 

SCS 0.34 0.18 0.25 0.30 0.48 0.70 

Table 4: Discriminant validity Values in bold indicate the square root of AVE 

 

5.2 Structural Model 

The structural model in SEM facilitates the testing of 

the hypotheses (Table 5, Figure 3). The path 

coefficients between the latent variables is shown in 

Figure 2. 

The following hypotheses are supported: 

H1: Product innovation has positive significant 

relationship with social sustainability in 

manufacturing industries. 

H2a: Process innovation has positive significant 

relationship with social sustainability in 

manufacturing industries. 

H3: Product innovation has positive significant 

relationship with economic sustainability in 

manufacturing industries. 

H4: Process innovation has positive significant 

relationship with economic sustainability in 

manufacturing industries. 

H5: Product innovation has positive significant 

relationship with environmental sustainability in 

manufacturing industries. 

H6: Process innovation has positive significant 

relationship with environmental sustainability in 

manufacturing industries. 

H8: Economic sustainability has positive significant 

relationship with organizational performance in 

manufacturing industries. 

Following hypotheses are not supported: 

H7: Social sustainability has positive significant 

relationship with organizational performance in 

manufacturing industries. 

H9: Environmental sustainability has positive 

significant relationship with organizational 

performance in manufacturing industries. 

 
Table 5: Hypothesis Test Results 



International Journal of Mechanical and Production Engineering, ISSN(p): 2320-2092, ISSN(e): 2321-2071 

Volume- 8, Issue-4, Apr.-2020, http://iraj.in 

Innovation and Sustainability Dynamics in Manufacturing: A Structural Equation Modelling Approach 

 
   41 

 
Fig 2: Path Model 

 
Fig 3:Structural Model 

 

VI. IMPLICATIONS TO THE 

MANUFACTURING MANAGERS 

 

Hypothesis testing has indicated that both product 

innovation and process innovation have positive 

significant relationship with social sustainability, 

economic sustainability and environmental 

sustainability in manufacturing industries. This 

finding is in agreement with some earlier studies in 

various other contexts (e.g., Brettel & Cleven, 2011; 

Buchegger & Ornetzeder, 2000; Morais & Silvestre, 

2018; Rauter et al., 2019; Matthies et al., 2019). The 

implication of this study is that if the company has to 

achieve sustainability in their business they need to 

strengthen both product and process innovation. 

Speaking about product innovation, the managers in 

manufacturing industries need to bear in mind the 

concept of user-centric-innovation in both product 

and process innovation through a well-defined 

innovation strategy (Pisano, 2015). An effective 

strategy should start with specific objectives and the 

objectives need to incorporate all the three 

dimensions of sustainability in the formulation stage 

itself. It has been observed that while many 

manufacturing organizations have a very highly 

matured innovation strategy the missing factor is 

sustainability of aspects. This is one of the reason 

why many of the fortune 500 companies of the past 

have lost their market standing and have been forced 

to adopt exit strategy. The need of the hour is to have 

a paradigm shift from the over emphasis laid on 

technology to the social, economic and environmental 

aspects of manufacturing. The demands of the 

customers keep changing from time to time and as the 

products evolve the demands of the customers also 

keep changing and today’s customers are more 

conscious about the environmental, social as well as 

cultural aspects associated with the product. So, the 

innovation strategy with objectives linked to 

sustainability issues could enable the manufacturing 

companies to ensure competitive advantage in the 

market. 

Value creation to the customers during the product 

and process innovation could be another aspect which 

needs attention in the present manufacturing scenario. 

Value creation to the customers not only refers to the 

higher level of performance of the product, but ensure 

healthy environment with clean water, fresh air, 

healthy food and harmony in the society. These are 

the demands of present day customers as it has been 

realized that manufacturing industries have been 

responsible for the pollution of environment and 

WHO has declared some of the major destinations of 

the world to be not safe anymore for healthy living 

(WHO, 2019). Thus, the product innovation should 

necessarily consider making the product cheaper, 

durable, reliable, serviceable, and reusable but at the 

same time sensitive to the social, economic and 

environmental issues. 

Finally, manufacturing industries need to focus more 

on disruptive innovation, which is not mere 

technological in nature, but more of business model 

re-engineering (Pisano, 2015). The product and 

process innovation should essentially disrupt the 

existing way of doing things the best example being 

Android as an operating system which is also free and 

inbuilt to the mobile. So, there is a need for the 

manufacturers to have a paradigm shift from radical 

innovation to disruptive innovation for the simple 

reason that sustainability is better addressed in the 

latter. 

It was surprising to note through the results of the 

study that only the economic sustainability had a 

significant positive influence on organizational 

performance and both social and environmental 

sustainability had no significant influence on the 

organizational performance. The finding does not 

mean that only economic sustainability should be the 

target of the manufacturing managers to achieve 

higher level of organizational performance, but it is 

evident that it has a higher level of contribution. This 

result is in agreement with the findings of many 

researchers who have proved that economic 

sustainability has higher contribution to 

organizational performance because it is mainly 

technology driven. The higher the technology the 

better is the economic sustainability and higher the 

organizational performance (Maletic  et al., 2015; 

Pisano, 2015; Wagner, 2010). The implication to the 

managers is that they may give higher focus on to the 

economic sustainability aspects of manufacturing 

without sacrificing the social and environmental 
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aspects of manufacturing. Some researchers have also 

proved that economic sustainability and 

environmental sustainability are inversely 

proportional (Schaltegger, S., &Synnestvedt, 2002). 

Even though social and environmental sustainability 

does not contribute significantly to the organizational 

performance as indicated through this research they 

cannot be ignored completely as they are statutory 

requirements and also controlling the license to 

operate. 

 

VII. CONCLUSION 

 

This research is an attempt to provide a holistic 

model of innovation, sustainability and business 

performance. While the research literature is 

inundated with studies on individual aspects of these 

three research constructs not much has been done to 

study the interdependencies of these three constructs 

at their dimensional level. So, this research is a step 

forward in that direction. 

Through this study it was found that innovation in the 

context of manufacturing was a multi-dimensional 

construct and the product and process innovation 

cannot be studied in isolation but they need to be 

holistically linked to the dimensions of sustainability. 

Thus, the conceptual model related the product and 

process innovations to the social, economic and 

environmental dimensions. It was found that in the 

context of manufacturing industries there were 

studies which have empirically tested the 

relationships between innovation and sustainability, 

but the linkage can be complete only when 

sustainability was linked to organizational 

performance. That provided completeness to the 

hypothetical model provided in this research. 

Through the quantitative analysis using questionnaire 

survey with a sample size of 211 spread over the 

medium scale manufacturing industries in Bangalore 

which is the capital of Karnataka State of India, it 

could be concluded through the hypothesis testing 

that while both product and process innovation 

contributed to social, economic and environmental 

sustainability, only economic sustainability 

contributed to the organizational performance. 

Accordingly, implications were drawn for the benefit 

of the managers of manufacturing industries so as to 

enhance their organizational performance. Two 

important aspects of innovation: innovation strategy 

and value creation have been briefed for the benefit 

of managers highlighting the need for a change in the 

existing radical innovation which is focussing mainly 

on technology ignoring other aspects for 

sustainability. 

In today’s customer driven market of manufacturing, 

it is important for the manufacturers to be mindful 

about the social, economic and environmental 

awareness of the customers and align their products 

as well as manufacturing processes to meet the 

customer demands. It can be concluded that while 

economic sustainability should be the main aim of the 

manufacturers to achieve organizational performance 

but the importance of social and economic 

sustainability should not be undermined as they are 

indirectly the ‘license to operate’. Well-planned 

corporate social responsibility demonstrated through 

clearly defined action plans and measures taken to 

demonstrate sensitiveness to environmental 

protection could surely pave the way to succeed. 
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