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ABSTRACT 
 

 This study examines the impact of innovation, infrastructure, and industrialization on sustainable 
economic growth and tested about the moderating role of infrastructure on the relationship between 
innovation and sustainable economic growth. This research had implemented quantitative research 
design and primary data was collected from 235 respondents in Greater Hyderabad with web survey. 
Data analysis has implemented statistical tools such as multiple regression, moderation analysis, and 
descriptive statistics to analyze the relationships between variables in the research model. The findings 
of this research work had revealed that innovation, infrastructure and industrialization had strong positive 
effects on sustainable economic growth while innovation showing the greatest impact. The study had 
found that infrastructure significantly moderates the relationship between innovation and sustainable 
economic growth amplifying its positive effects. The research demonstrates the importance of promoting 
innovation and investing in infrastructure to achieve long-term sustainable development. Such insights 
present valuable implications for policymakers and business leaders for promoting sustainable economic 
systems and proposed avenues for future research on additional factors influencing economic 
sustainability.  
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Introduction 

Sustainable economic growth had emerged as crucial objective for policymakers, industry 
leaders, and economists worldwide because it lays foundation for long-term economic stability while 
tackling with environmental and social concerns. The interaction between innovation, infrastructure, and 
industrialization performs pivotal role in determining the trajectory of sustainable economic growth. 
Innovation drives technological advancements, enhances productivity, and created new business models 
which promote resource efficiency and sustainability. Infrastructure which involves transportation, energy, 
digital connectivity, and public utilities are backbone for economic activities, facilitating trade, investment, 
and industrial expansion. Industrialization that is in line with sustainable practices, contributes to job 
creation, economic diversification, and increased output while reducing ecological degradation. The 
association among these three factors is not linear but rather complex and interdependent, where 
infrastructure acts as an enabler that strengthens the impact of innovation on economic sustainability.  

 In this context of intricate dynamic, this research intends to evaluate the impact of innovation, 
infrastructure, and industrialization on sustainable economic growth with specific focus on the moderating 
role of infrastructure in improving the benefits of innovation. With exploration on the interconnections 
among these variables, the study provide insights into how economies can promote a balanced approach 
to development that ensures long-term prosperity without compromising ecological and social stability. 
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Besides, understanding the broader factors that influence sustainable economic growth is imperative for 
policymakers and businesses to formulate strategic initiatives that align economic expansion with 
environmental responsibility. This research provides actionable recommendations for industries and 
entrepreneurs to integrate sustainable practices into their operational frameworks thus promoting 
economic model that prioritizes long-term resilience over short-term gains.  

Theoretical Background 

The theories related to innovation, infrastructure, industrialization and sustainability have been 
discussed in the backdrop of this research work. Innovation Diffusion Theory depicts that technological 
innovations spread through society in stages, and their acceptance is influenced by factors like perceived 
advantages, compatibility with existing practices, and complexity (Ho, 2022). Innovation theory is mainly 
applicable because it explains how innovations in technology and industrial practices, when adopted and 
diffused effectively could lead to economic growth and sustainability.  

Another relevant theory is infrastructure-led development (ILD) theories which illustrates about 
complex systems, like the economy which is interconnected with diverse elements. And economy cannot 
be understood by analyzing individual components in isolation. This theory promotes the idea that 
innovation, infrastructure, and industrialization must be considered holistically because they are 
interdependent drivers of sustainable economic growth (Kanai and Schindler, 2022). Structural 
Transformation Theory posits that economic development describes about shift from agriculture to 
industry, and then to services. Industrialization had caused increased productivity, job creation, and 
economic growth (Atolia et al., 2020).Sustainable industrialization must prioritize resource efficiency, 
pollution reduction, and promotion of green industries. 

Research Questions 

• How do innovation, infrastructure, and industrialization influence sustainable economic growth? 

• To what extent does infrastructure moderates the association between innovation and 
sustainable economic growth? 

Research Objectives 

• To assess the impact of innovation, infrastructure and industrialization on sustainable economic 
growth. 

• To study the moderating effect of infrastructure on the relationship between innovation and 
sustainable economic growth. 

• The gain knowledge on the factors linked with sustainable economic growth in border 
perspective. 

• To give suggestions for industry and entrepreneurs for accomplishing sustainable economic 
growth.  

Need for the Study 

The need for this study developed due to growing imperative to balance economic growth with 
sustainability in contemporary world marked by rapid technological advancements, environmental 
concerns, and industrial expansion. While economic development has conventionally been encouraged 
by industrialization and innovation, the role of infrastructure in determining sustainable outcomes remains 
underexplored. Even in present global business world, many economies have been experiencing 
challenges in integrating these three elements cohesively, frequently resulting in uneven growth patterns, 
environmental degradation, and resource inefficiencies. Innovation alone may not promote sustainability 
unless supported by robust infrastructure that enables adoption of new technologies, while 
industrialization lacking sustainable infrastructure causes adverse ecological consequences. Besides, 
current research had mainly examined these factors in isolation, lacking a comprehensive framework that 
explains their interdependence and long-term implications for economic resilience. This study is 
prominent for tackling with addressing these gaps by investigating how innovation, infrastructure, and 
industrialization together influence sustainable economic growth and how infrastructure moderates the 
relationship between innovation and sustainability.  

Scope of the Study 

The scope of this study involves the examination of interrelationships between innovation, 
infrastructure, and industrialization in accomplishing sustainable economic growth, with consideration on 
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the moderating role of infrastructure. This research is geographically confined to Greater Hyderabad 
which is rapidly developing metropolitan region in India. The study implemented quantitative research 
approach and procured primary data with structured closed-ended web survey from 235 respondents 
who comprise professionals, entrepreneurs, policymakers, and industry stakeholders. This study 
explores the extent to which infrastructure enhances or constrains the positive effects of innovation on 
sustainable development. Only four main variables namely innovation, industrialization, infrastructure and 
sustainable economic growth are considered in the research model. The relationship between 
demographic variables and sustainability is not assessed in this research work. Some other variables 
which might be relevant to sustainable economic growth have not been considered due to constraints like 
time.  

Literature Review 

Sustainable economic growth became central focus of academic and policy discussions, with 
innovation, infrastructure, and industrialization emerged as critical drivers. Wang et al. (2018) had 
explored the relationship between economic growth and reduced carbon emissions, described the role of 
industrialization and urbanization in China and India. Similarly, Thacker et al. (2019) explained the pivotal 
role of infrastructure in accomplishing sustainable development, arguing that well-planned infrastructure 
investments connect economic growth and environmental preservation. Such notion aligns with the 
findings of Mahmood et al. (2024), who demonstrated that sustainable infrastructure and energy projects 
significantly contribute to economic growth with sustainable supply chain management as mediating 
factor. 

H1:  Infrastructure has positive impact on sustainable economic growth. 

 Zhang et al. (2022) examined about the digital economy which acts as innovation-driving factor 
for low-carbon development giving importance for the transformative potential of digital technologies in 
reducing environmental impact. Such notion is further supported by Zhao et al. (2023), who found that 
the digital economy along with green innovation improves environmental quality and economic 
growth. Mhlanga (2021) explored on the role of artificial intelligence in Industry 4.0 which highlighted 
potential of innovation to address poverty, improve infrastructure, and accomplish sustainable 
development goals (SDGs) in emerging economies. These insights are complemented by Saba and 
Ngepah (2022) who have established positive nexus between ICT diffusion, industrialization, and 
economic growth implying that technological advancements are integral to sustainable development. 

H2:  Innovation has positive impact on sustainable economic growth. 

 Sinha et al. (2020) investigated the relationship between technological innovation and 
environmental quality, proposing policy frameworks to line up industrial growth with SDGs. Their findings 
resonate with the insights from the work of Zhou et al. (2021), who analyzed China's technological 
innovation and structural changes. However, Khan (2023) had cautioned against the environmental and 
social costs of unchecked industrialization and development for policies that balance economic growth 
with ecological preservation. Dantas et al. (2021) argued that combining circular economy practices with 
Industry 4.0 technologies significantly contribute for accomplishing SDGs by promoting sustainable 
production and consumption. Skare et al. (2024) had quantified the impact of innovations in industry and 
infrastructure on sustainable circular economy practices demonstrating its potential to enhance 
production and consumption patterns. 

Raihan et al. (2023) highlighted the role of renewable energy use and technological innovation 
in developing green development in Indonesia describing the importance of forest conservation. 
Similarly, Fang (2023) assessed the impact of renewable energy investment and green technology 
innovation on sustainable development in China depicts that such factors are essential for achieving 
long-term economic and environmental goals. Naeem et al. (2023) had explored about the factors 
lessening environmental efficiency in African economies recognizing infrastructure, industrialization, and 
innovation as vital determinants. 

H3:  Industrialization has positive impact on sustainable economic growth. 

 Nchofoung et al. (2024) examined the impact of green finance and green innovation on 
industrial development in Africa and explained its potential to foster sustainable growth. This finding is 
consistent with the work of Li and Wu (2023), who described the nexus between natural resources and 
economic development in BRICS countries. Jackson (2021) had contributed to this discourse by 
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implementing sustainable innovation and explained the need for disruptive technological advancements 
to drive economic and environmental progress. 

Tamasiga et al. (2023) described the challenges and opportunities of green industrial policy in 
developing countries supporting for policies that enable transition to sustainability. Du et al. (2023) had 
given importance for the role of communication in advancing SDG 9 (Industry, Innovation, and 
Infrastructure) illustrating that effective communication strategies are essential for mobilizing 
stakeholders and driving progress. Singh and Ru (2023) had reviewed the goals of sustainable 
infrastructure, industry, and innovation and given future research agenda to deal with gaps in policy 
implementation and measurement. 

Hosan et al. (2022) had explored the dynamic links between demographic dividends, 
digitalization, energy intensity, and sustainable economic growth in emerging economies which explained 
the interconnectedness of these factors. Their research findings are complemented by Zhao et al. (2024), 
who examined the role of green innovation and carbon emission performance in the background of the 
digital economy and argued for integrated policies to accomplish environmental and economic goals. 

H4:  Infrastructure has moderating effect on the relationship between innovation and 
sustainable economic growth. 

Research Gap 

Despite extensive research on economic growth, sustainability, and industrial development still 
there exists significant gap in understanding the interconnected impact of innovation, infrastructure, and 
industrialization on sustainable economic growth in emerging economies. Existing literature mainly 
examined such factors in isolation and discussed on technological advancements, infrastructure 
development and industrial expansion as independent drivers of economic sustainability. As per previous 
works, the moderating role of infrastructure in enhancing the relationship between innovation and 
sustainable economic growth has been largely overlooked. Earlier research had been conducted in 
developed economies, with limited empirical evidence from rapidly growing urban industrial hubs such as 
Greater Hyderabad, where the balance between technological progress, industrialization, and 
infrastructure investment is critical. This study fills the research gap by providing empirical evidence using 
quantitative analysis and statistical modeling to study these complex relationships.  

Figure 1: Research Model 

 
(Source: Own creation) 



Kankipati Srinivasa Rao, Kandula Salaiah & O. Sarada: Sustainable Economic Growth through..... 5 

Research Methodology 

This study employed quantitative research design to analyze the impact of innovation, 
infrastructure, and industrialization on sustainable economic growth. The research had been conducted 
in Greater Hyderabad, a region known for its industrial and technological growth, making it suitable 
setting for examining the interplay of these economic drivers. The study adopted purposive sampling and 
procured data from 235 respondents based on their relevance to the research objectives, including 
professionals, industry stakeholders, policymakers, and entrepreneurs. The primary data had been 
collected through a structured closed ended web survey that ensures wider reach and efficiency while 
gathering responses. The measurement scale (questionnaire) comprises demographic variables such as 
gender, age group, education, occupation, and experience, alongside constructs measured on a 5-point 
Likert scale, ranging from strongly disagree (1) to strongly agree (5). The three independent variables in 
the questionnaire are innovation, infrastructure, and industrialization, while sustainable economic growth 
serves as the dependent variable. Secondary data sources of this study include books, journals, 
magazines, and credible internet sources, supplement the primary data to present theoretical backing 
and contextual understanding. 

 For data analysis, the study employed multiple regression analysis, moderation analysis, 
frequency analysis, and descriptive statistics and supported for comprehensive examination of the 
relationships among the variables. SPSS and MS Excel have been implemented for statistical 
computations, while Hayes PROCESS Macro (Model 1) had been applied to test the moderating effect of 
infrastructure on the innovation-sustainable economic growth relationship. The reliability of the constructs 
is evaluated with calculation of Cronbach’s Alpha, with all variables demonstrating strong internal 
consistency (Innovation = 0.89, Infrastructure = 0.92, Industrialization = 0.85, and Sustainable Economic 
Growth = 0.94). Each of the construct consists of four measurement items that measures the perceptions 
of respondents on key aspects of economic sustainability.  

Table 1: Constructs, Items and Reliability of Measurement Scale 

Construct Items 
Cronbach's 

Alpha 

Innovation 

INN1 - Innovation drives technological advancements that contribute to 
economic growth. 

0.89 INN 2 - Government policies for supporting innovation is crucial. 

INN 3 - Private sector investment in research and development is sufficient. 

INN 4 - Innovation leads to the creation of sustainable business models. 

Infrastructure 

INF1- Availability of well-developed transportation infrastructure supports 
industrial growth. 

0.92 

INF2- Energy and communication infrastructure positively impact business 
operations. 

INF3- Infrastructure development attracts new business investments. 

INF4 - Government funding for infrastructure projects is sufficient and 
effective. 

Industrialization 

IND1- The industrial sector plays a significant role in national economic 
growth. 

0.85 

IND2 - Industrial expansion has led to job creation and employment 
opportunities. 

IND3 - Government policies facilitate industrialization through incentives and 
support programs. 

IND4 - Technological advancements contribute to the competitiveness of 
industries. 

Sustainable 
Economic 
Growth 

SEG1- Economic policies prioritize sustainability and long-term growth. 

0.94 

SEG2 - Industries are adopting environmentally sustainable practices. 

SEG3 - There is a positive relationship between innovation and economic 
sustainability. 

SEG4 - Industrial growth contributes to higher standards of living and social 
welfare. 

Source: Developed by researcher 
 

Data Analysis 

The demographic profile of the respondents presented key insights about the distribution of 
participants across various characteristics. In terms of gender, the sample consisted of 62.1% males (n = 
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146) and 37.9% females (n = 89) that depicts higher male representation in the study. The age 
distribution of the respondents depicted that the majority belonged to the 30 to 40 years category (35.7%, 
n = 84), followed by those aged 41 to 50 years (27.7%, n = 65). A smaller proportion of respondents were 
less than 30 years old (20.9%, n = 49) and above 50 years (15.7%, n = 37). 

Table 2: Demographic profile of respondents 

Variable Characteristic Frequency Percent 

Gender 
Male 146 62.1% 

Female 89 37.9% 

Age Group 

Less than 30 years 49 20.9% 

30 to 40 years 84 35.7% 

41 to 50 years 65 27.7% 

Above 50 years 37 15.7% 

Education 

Graduation 126 53.6% 

Post Graduation 85 36.2% 

Other 24 10.2% 

Occupation 

Senior manager 119 50.6% 

Entrepreneur 42 17.9% 

Academician 29 12.3% 

Other 45 19.1% 

Experience 

Less than 10 years 58 24.7% 

10 to 20 years 135 57.4% 

Above 20 years 42 17.9% 
Source: Compiled from primary data 

Regarding education levels, a significant proportion possessed graduate degree (53.6%, n = 
126), followed by postgraduates (36.2%, n = 85), while smaller segment had other educational 
qualifications (10.2%, n = 24). The occupational classification demonstrated that large proportion of 
respondents were senior managers (50.6%, n = 119), followed by entrepreneurs (17.9%, n = 42), 
academicians (12.3%, n = 29), and those categorized as "other" (19.1%, n = 45). Regarding work 
experience, the majority of respondents had 10 to 20 years of experience (57.4%, n = 135), followed by 
those with less than 10 years (24.7%, n = 58) and above 20 years (17.9%, n = 42). These demographic 
findings present strong foundation for analyzing the impact of key economic drivers on sustainable 
growth and make certain that the data is reflective of diverse professional and educational backgrounds. 

Descriptive Statistics 

 The descriptive statistics revealed important insights on the respondents' perceptions of 
innovation, infrastructure, industrialization, and sustainable economic growth. The mean scores for all 
variables depicted relatively high levels of agreement among the respondents demonstrating that these 
constructs are viewed as significant factors contributing to sustainable economic growth. The mean for 
innovation is 4.21 with a standard deviation of 0.21 indicated that innovation is strongly perceived as a 
driver of economic growth, with low variability in responses. Infrastructure had mean score of 4.11 (SD = 
0.23) which demonstrates strong belief in the critical role that well-developed infrastructure plays in 
supporting economic activities.  

The mean score for industrialization is slightly lower at 4.01 (SD = 0.33) which means that 
industrialization is generally seen as important. The mean for sustainable economic growth is the highest 
at 4.32 (SD = 0.14) depicts that respondents strongly agree that sustainable economic growth is the 
ultimate goal of economic policies and practices. The very low standard deviation for sustainable 
economic growth illustrates high level of consensus among the participants regarding the importance of 
achieving long-term, environmentally responsible economic development.  

Table 3: Regression Coefficients 

Path Beta t-value p-value 

Innovation → Sustainable Economic Growth 0.63 12.96 0.00 

Infrastructure → Sustainable Economic Growth 0.53 10.54 0.00 

Industrialization → Sustainable Economic Growth 0.22 9.21 0.02 

R-Square 0.69 

F(3, 231) 42.36* 
Notes: *Significant at p< 0.001 
Source: Output from SPSS 
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Multiple regression analysis had been conducted to study the impact of innovation, 
infrastructure and industrialization on sustainable economic growth. Innovation had significant and strong 
positive impact on sustainable economic growth (β = 0.63, t = 12.96, p < 0.001). Infrastructure shows 
significant positive effect on sustainable economic growth (β = 0.53, t = 10.54, p < 0.001). The 
relationship between industrialization and sustainable economic growth is positive and significant (β = 
0.22, t = 9.21, p < 0.02). Approximately 69% (R-Square = 0.69) of the variance in sustainable economic 
growth can be explained by the three independent variables, suggesting a strong model fit (F (3,231) = 
42.36, p < 0.001).  

Table 4: Moderation Analysis 

Relationship Beta S.E. t-value p-value Conclusion 

Moderating Effect (Innovation*Infrastructure) 
→Sustainable Economic Growth 

0.27 0.02 9.63 0.00 

Significant 
Innovation → Sustainable Economic Growth 0.59 0.08 13.43 0.00 

Infrastructure → Sustainable Economic Growth 0.51 0.10 12.87 0.00 

R-Square Changed 0.31* 
Notes:*Significant at p < 0.001, S.E = Standard Error 
Source: Output from SPSS PROCESS Macros: Model 1 

 

Moderation analysis had been conducted using Hayes PROCESS Macros (Model 1). The 
infrastructure has moderating effect on the relationship between innovation and sustainable economic 
growth (β = 0.27, SE = 0.02, t = 9.63, p < 0.001). At the individual level, innovation had positive 
significant impact on sustainable economic growth (β = 0.59, t = 13.43, p < 0.001) and infrastructure had 
positive significant impact on sustainable economic growth (β = 0.51, t = 12.87, p < 0.001). The 
involvement of interaction variable in the study had changed the R-square significantly which supports 
the moderating effect. The graphical presentation of moderating analysis had been shown in the following 
figure which states that at higher level of infrastructure, the innovation has significant positive impact on 
sustainable economic growth.  

Figure 2: Moderating Effect 

 
Source: Developed using Jeremy Dawson Excel sheet available at: http://www.jeremydawson.co.uk/slopes.htm 
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Findings and Discussion 

The findings from this research highlighted the significant roles that innovation, infrastructure, 
and industrialization encourage sustainable economic growth. The infrastructure was found to be key 
moderator on the relationship between innovation and economic sustainability. The study found that 
innovation and infrastructure collectively explain a large proportion of the variance in sustainable 
economic growth, with the moderating interaction between these two variables improving the explanatory 
power of the model. The results accentuate the importance of integrating technological advancements 
with well-developed infrastructure to foster long-term economic sustainability depicts that 
industrialization, although important, needs to align with sustainable practices to fully contribute to 
sustainable growth. These findings present valuable insights for policymakers and business leaders 
looking to create an environment conducive to sustainable economic development. 

These results of this study align with existing literature, reinforcing the idea that synergy about 
innovation, infrastructure, and industrialization is imperative for achieving sustainable economic 
development. The research illustrates practical implications for policymakers and business leaders to 
focus on fostering innovation and investing in infrastructure to create conducive environment for 
sustainable growth. The findings of this study develop foundation for further exploration into other factors 
that may influence sustainable economic growth, such as government policies and global economic 
trends. 

Conclusion 

This research demonstrated the essential role of innovation, infrastructure, and industrialization 
in driving sustainable economic growth while infrastructure was proved to be crucial moderator in 
enhancing the relationship between innovation and sustainability. The study’s findings exhibited that 
innovation and infrastructure are strongest predictors of sustainable economic outcomes, while 
industrialization contributes to growth but some lesser extent. The moderating effect of infrastructure 
amplified the positive impact of innovation, underscoring the need for a comprehensive approach that 
integrates technological advancements with well-developed infrastructure to foster long-term economic 
resilience. These insights from this study present valuable guidance for policymakers and business 
leaders intending to create sustainable economic systems, suggesting that strategic investments in 
innovation and infrastructure are vital for achieving sustainable development.  

Limitations and Future Research  

 One limitation of this study is its geographical focus on Greater Hyderabad, which contains the 
generalizability of the findings for other regions. The study had completely depended onself-reported data 
collected via web surveys that introduce biases such as social desirability or inaccurate self-assessment 
from respondents. ALSO, the study did not account for other potentially influential factors, such as 
government policies, market conditions, and global economic trends, which could affect the dynamics 
between innovation, infrastructure, industrialization, and sustainable economic growth.  

 Future research could expand on this study by implementing longitudinal designs to examine 
the long-term effects of innovation, infrastructure, and industrialization on sustainable economic growth 
across different regions and sectors. It is suggested to include other moderating and mediating variables, 
such as government policies, educational levels, and environmental regulations, to present 
comprehensive understanding of the factors influencing sustainable growth. The comparative studies 
across different geographical locations can validate the findings and assess their applicability in diverse 
economic contexts. Researchers can consider employing mixed-methods approaches that combine 
quantitative analysis with qualitative insights, offering comprehensive understanding of how innovation, 
infrastructure, and industrialization interact in the context of sustainable development. 
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