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Abstract 

This research paper has attempted to evaluate the sustainable performance of select 

infrastructure projects of Jammu & Kashmir using survey methodology. 

Importance of sustainable development is crucial to understand the effectiveness 

and impact of infrastructure projects. This paper examines the current state of 

sustainable infrastructure, identifies key strengths and weaknesses, and explores 

potential areas for improvement in construction projects of Jammu & Kashmir. The 

study adopts survey approach, through data collected from stakeholders affected 

by these projects. The survey instrument has been designed to capture perceptions, 

attitudes, and experiences related to sustainability criteria, including 

Environmental Impacts, Social Equity and Economic Viability. Google forms was 

used for getting information through an adapted questionnaire. Snowball sampling 

has been used and the data was analysed by IBM SPSS27 and SmartPls 3. The 

findings shed light on the alignment between stakeholder perspectives and the 

overall sustainability goals of infrastructure projects. 

Keywords:  Sustainable infrastructure; Triple bottom line; Environmental impact; 

social equity; Economic viability; Stakeholder perspectives; Sustainability criteria. 

Introduction 

Sustainable infrastructure is very important in the modern world as the construction and 

operation of infrastructure such as roads, buildings, and bridges have substantial influence 

across environmental, social, and economic dimensions. Therefore, it is imperious to establish 

infrastructure that complements development requirements with responsible resource usage 

and social well-being. The attainment of triple bottom line sustainability, which encapsulates 

environmental, social, and economic considerations, has emerged to be crucial in modern 

society. It was first proposed by John Elkington in his book “Enter the Triple Bottom Line” in 

1994. The triple bottom line is a business concept that states firms should commit to measuring 

their social and environmental impact—in addition to their financial performance—rather than 

solely focusing on generating profit, or the standard “bottom line.” (Elkington,1994)  

This research is based on the concept of triple bottom line sustainability in the context of 

infrastructure development, with focus on social and environmental aspects with the economic 

aspect as the bottom line This paper investigates the evaluation of sustainable infrastructure 

within chosen projects located in the region of Jammu and Kashmir from 2013 like the 

Rambagh-Jahangir Chowk flyover, Lasjan Bye Pass Flyover, the Smart city project of Srinagar, 

various new bridges, and numerous buildings etc. Following a comprehensive review of the 

literature on sustainability, it was determined that "Triple Bottom Line" approach is one of the 

most commonly utilized tools for assessing the sustainable performance of various industries. 
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A noticeable research gap exists concerning the formulation of standardized and 

universally applicable measurement frameworks adept at comprehensively summarizing the 

multifaceted facets of sustainable infrastructure, encompassing environmental impact, social 

equity, and economic viability in our state. Very little research has been endorsed on the topic 

of sustainable development in infrastructure. These gaps in research allow for potential avenues 

for further exploration, thereby contributing to the advancement of comprehension and 

implementation pertaining to triple bottom line sustainability within infrastructure 

development. Researchers may elect to concentrate on one or multiple research gaps contingent 

on their inclinations and areas of expertise.  

There is a dearth of literature considering the social and environmental impact of 

infrastructure in Jammu & Kashmir.  

Review of Literature 

This literature review followed the methodology proposed by Silvius and Schipper 

(2014) and Marcelino-Sadaba et al. (2015), utilizing search engines like Google Scholar, 

Scopus, Web of Science, Emerald, and others to identify relevant publications. The initial stage 

involved conducting a robust literature review and developing a conceptual framework to 

formulate and test hypotheses. It is widely acknowledged that a comprehensive literature 

review is vital for synthesizing knowledge based on existing theories and can yield a diverse 

array of information and insights from previously published works (Martens and Carvalho, 

2014; Silvius and Schipper, 2016). 

The author performed a systematic bibliographic search (Marcelino-Sadaba et al., 2015; 

Carvalho and Rabechini, 2017) to identify and categorize pertinent variables relating to the 

concepts of project sustainability through social inclusion, environmental impacts. The 

principal sources of these publications encompassed academic journals, books, official 

websites of relevant organizations, and conference proceedings (Shannon, 2002; Tranfield et 

al., 2003; Silvius and Schipper, 2014; Carvalho and Rabechini, 2017; Aarseth et al., 2017). 

The initial phase aimed to establish the uniqueness of this research by pinpointing 

related studies that focus the interplay between project sustainability and social inclusion & 

project sustainability and environmental considerations within infrastructure firms. The 

subsequent phase sought to locate publications addressing sustainability in projects to explore 

the most commonly utilized criteria and models for assessing the relationship between the three 

components of Triple Bottom Line. Infrastructure can yield cross-sectorial benefits and 

provides a basis for improvements within three dimensions: an economic dimension, a social 

dimension, and an environmental dimension which form the three independent variables of this 

study with sustainable infrastructure being the dependent variable. 

Objectives of the study: 

1. To evaluate the impact of social inclusion on sustainable infrastructure. 

2. To examine the association between environmental compliance and sustainable 

infrastructure. 

3. To determine the relationship between economic viability and sustainable infrastructure. 

Hypothesis: 

H1: There is a positive and significant impact of Social Inclusion on Infrastructure 

Sustainability. 

H2: There is a positive and significant relationship between Environmental Compliance and 

Sustainable Infrastructure. 

H3: These is a positive and significant relationship between Economic Viability and 

Sustainable Infrastructure. 
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                                                                Figure 1:    Conceptual Framework 

Research Methodology                 

Instrument Development  

Data collection was accomplished by administering a structured questionnaire designed 

specifically to capture their perspectives on various facets of sustainable infrastructure, 

encompassing environmental, social and economic impacts, on sustainability of infrastructure 

projects. A structured questionnaire adapted from Gericke et al. (2019, Karlstad University) 

was employed which was modified in line with the present research. A 5-point Likert scale was 

used for response evaluation. Social inclusion has 6 variables, Environmental Compliance 6 

items and Economic Viability has 5 variables. Also, Sustainable Infrastructure has 6 variables 

to gauge it. 

Sampling and Data Collection 

This study employed a survey approach to collect data for the assessment of sustainable 

infrastructure from common people who are directly or indirectly influenced due to the 

infrastructure projects of Jammu & Kahmir. Google forms was used to generate the 

questionnaire and was distributed online using various online platforms like WhatsApp, 

Instagram, email, etc. The survey responses were subjected to rigorous statistical analysis to 

yield meaningful insights. More than 1000 questionnaires were distributed coming up with 358 

complete responses. Snowball sampling technique was used to get the responses as the study 

is focused on studying people who are involved and affected by construction projects. 

The demographic information is given in Table 1 which shows 68.4% of respondents fall in 

18-30 age group, 26.8% fall in 31-50 and 4% fall in 51-65 age group, 0.8% fall in 65+. Females 

account for 29% and males account for 71% respectively. 

Table 1: Demographic Profile 

Age           Frequency   Percent 

18-30      245    68.4 

31 – 50     96    26.8 

51 – 65     14    4.0 

65+      3    0.8 

SUSTAINABLE 

INFRASTRUCTURE 

Social Inclusion 

Environmental 

Compliance 

Economic 

Viability 
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Gender     Frequency   Percent 

Female      104    29 

Male      254    71 

 

Educational Background   Frequency   Percent 

Graduate     83    23.2 

Higher Secondary Level   85    23.7 

Ph.D       58    16.2 

Post Graduate     130    36.3 

Secondary Level    2    4 

Total      358    100 

Hypothesis of the study were tested by using IBM SPSS 27 and SmartPls 3. Descriptive 

statistics were computed to summarize the survey data, including measures such as means, 

standard deviations, and percentages. These statistical measures offered an overview of the 

participants' perceptions, attitudes, and experiences concerning the different dimensions of 

sustainable infrastructure. Moreover, inferential statistics were applied to explore relationships 

and associations within the survey data. Correlation analysis was carried out to ascertain the 

strength and direction of connections between various variables. Regression analysis was 

employed to identify significant predictors of sustainable infrastructure performance, 

encompassing social, environmental and economic aspects. 

Measurement Model Evaluation 

The measurement model was checked for internal consistency, composite reliability, and 

discriminant validity. Table 2 shows KMO and Bartletts Test with results confirming the data 

is suitable for conducting Exploratory Factor Analysis. Table 3 shows that all 3 constructs met 

the required thresholds because the Composite Reliability was above 0.7, and Cronbach's 

Alpha, which is used to measure internal consistency, was also higher than 0.7. For composite 

reliability higher than 0.6, the convergent validity of the construct is adequate (Fornell & 

Larcker, 1981) So, the constructs were shown to have convergent validity. To check the 

discriminant validity Heterotrait-Monotrait criteria were all looked at. Discriminant validity 

shows "how well the measure can be distinguished from similar concepts within the 

nomological net" (Dinev & Hart, 2004,). Table 4 shows the Heterotrait-Monotrait criterion 

which confirm discriminant validity. Tables 5.1, 5.2 and 5.3, 5.4 show mean, standard 

deviation, and loadings for all of the constructs in the study. 
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Table 2: KMO and Bartlett's Test 

The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) is calculated at 0.85, which 

exceeds the recommended threshold of 0.60. This value indicates that the sample used is 

adequate for conducting Exploratory Factor Analysis. Additionally, Bartlett's Test of 

Sphericity yields a significant result (p < 0.05), affirming the suitability of the data for factor 

analysis. Therefore, based on these results, it is appropriate to proceed with the Exploratory 

Factor Analysis. 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy:                         

 

0.850 

Bartlett's Test of Sphericity----------> Approx. Chi-Square 4088.63 

Df 325 

Sig. .000 

 

Table 3 Cronbach's Alpha and Composite Reliability 

The four constructs, Social Utility (6 items), Environmental Compliance (7 items), Economic 

Viability (6 items) and Infrastructure Sustainability (6 items), were assessed for internal 

consistency using Cronbach's alpha and composite reliability. Social Utility exhibits a strong 

internal consistency with a Cronbach's alpha of 0.81 and a high composite reliability of 0.86. 

Environmental Compliance demonstrates acceptable internal consistency with a Cronbach's 

alpha of 0.79 and a solid composite reliability of 0.85. Economic viability with Cronbach’s 

alpha of 0.82 and composite reliability of 0.87. Similarly, Infrastructure Sustainability shows 

satisfactory internal consistency, reflected in a Cronbach's alpha of 0.76 and a reliable 

composite reliability of 0.83. Also, total Cronbach Alpha=0.91  

Construct Items Cronbach Alpha Composite  

Reliability 

    

SOCIAL UTILITY  6 0.81 0.86 

ENV COMPLIANCE 7 0.79 0.85 

ECONOMIC 

VIABILITY 

6 0.82 0.87 

INFRA SUST 6 0.76 0.83 

 

Table 4 Hetero-trait Mono-trait ratio 

 INFRASTRUCTURE SUSTAINABILITY 

SOCIAL INCLUSION 0.64 

ENVIRONMENTAL COMPLIANCE 0.73 

ECONOMIC VIABILITY 0.64 

 

HTMT criterion measures the average correlations of the indicators across constructs. The 

acceptable levels of discriminant validity (< 0.90) as suggested by Henseler et al. (2015).  
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Descriptive Analysis 

Social Inclusion includes six variables (SOC01 to SOC06) measuring different social 

organizational perceptions. Overall, the variables indicate moderately positive average 

perceptions with varying degrees of variability. The factor loadings suggest associations with 

underlying factors, reflecting the multidimensional nature of the survey items.  

Table 5.1:  Descriptive Statistics for Social Inclusion: 

Item 

Code Item Mean Std. Deviation 

Loadings 

SOC01 Adopting SPs enhances the image 4.02 .729 0.748 

SOC02 Companies need to respect common 

people 

4.42 .655 0.705 

SOC03 Earthquake complaint measures 4.37 .752 0.655 

SOC04 Improving people’s opportunities for 

employment 

4.18 .672 0.667 

SOC05 Implementing SPs in construction benefits 

the society 

4.03 .770 0.751 

SOC06 Sustainable Infrastructure improves 

quality of life 

4.11 .827 0.768 

 

Environmental Compliance has 7 variables (ENV01 to ENV07). Respondents express 

consistently positive perceptions, as indicated by high mean scores (ranging from 3.95 to 4.46) 

across seven environmental assessment items.  

 

Table 5.2:  Descriptive Statistics for Environmental Compliance: 

Item code Item Mean Std. Deviation Loadings 

ENV01 Trees are cut down frequently 3.95 .929 0.520 

ENV02 Curb Harmful emissions 4.41 .682 0.701 

ENV03 Safe disposal of toxic waste 4.46 .731 0.766 

ENV04 Using efficient energy resources 4.17 .684 0.705 

ENV05 Employees environmental Knowledge 4.38 .657 0.753 

ENV06 Use of less hazardous processes 4.25 .797 0.702 

ENV07 Recycling is prominent in sustainable 

companies 

4.14 .813 0.506 

 

Economic Viability has 6 items (ECON01 to ECON06) with higher means from 4.08 to 4.39 

All loadings are having good values.  
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Table 5.3: Descriptive Statistics for Economic Viability: 

Item 

Code 
Item Mean 

Std. 

Deviation 
Loadings 

ECON01 Overuse of nature’s resources is harmful 4.29 .826 0.545 

ECON02 Renewable resources of energy are cheaper in the 

long run 

4.39 .716 0.774 

ECON03 Not caring about environment leads to economic 

losses 

4.23 .932 0.752 

ECON04 Generally sustainable organizations have more 

customers 

4.21 .926 0.769 

ECON05 Sustainable Practices help in reducing costs 4.08 .883 0.788 

ECON06 Sustainable Infrastructure leads to Economic Dev. 4.25 .819 0.710 

Sustainable Infrastructure has 6 variables. Respondents express positive attitudes 

toward sustainable practices within their organization, with high mean scores ranging from 

3.87 to 4.41 across 6 items. The low standard deviations suggest a degree of consensus among 

respondents.  

Table 5.4: Descriptive Statistics for Sustainable Infrastructure 

Item 

Code Item Mean 

Std. 

Deviation Loadings 

IS01 The construction of various flyovers has positively 

impacted our daily life 

4.20 .753 0.705 

IS02 The development of vast network of new metalled 

roads has improved the connectivity 

4.23 .650 0.722 

IS03 Common people enjoy due to construction of public 

parks, recreation spots 

3.87 .794 0.603 

IS04 People have benefitted a lot due to modern healthcare 

buildings, facilities 

4.11 .784 0.610 

IS05 Preserving nature is necessary for sustainable develop. 4.41 .735 0.701 

IS06 Sustainable development should be a primary 

consideration in all strategies 

4.21 .762 0.732 

Stevens (2002) suggested that the value of a factor loading should be greater than 0.4 

for interpretation purposes, whereas Hair et al. (2009) argued that all standardized factor 

loadings should be at least 0.5 and, ideally, at least 0.7. It's worth noting that acceptable values 

for skewness fall between -3 and +3, and kurtosis is considered appropriate within a range of -

10 to +10 when using Structural Equation Modelling (SEM) (Brown, 2006). The data meets 

these criteria, suggesting that it exhibits a relatively normal distribution, which is typically 

desirable for statistical analysis. Also, three items were removed from the analysis due to low 

score, which improved the overall internal consistency of the scale. (DATA from 

SMARTPLS3) 

Structural Model Evaluation: 

The Variance Inflation Factor (VIF) values for both SOC, ENV and ECON are 1.667, 1.786 

and 1.418 respectively, (Table 6) which is acceptable range, indicating no issues with 

multicollinearity so there is no high correlation of independent variables. The smallest possible 

https://link.springer.com/article/10.1007/s10490-023-09871-y#ref-CR69
https://link.springer.com/article/10.1007/s10490-023-09871-y#ref-CR35
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value of VIF is one (absence of multicollinearity). As a rule of thumb, a VIF value that exceeds 

5 or 10 indicates a problematic amount of collinearity (James et al. 2014). 

Table 6: Multicollinearity 

                                                                                                      Infra_sustainability 

SOCIAL INCLUSION 1.667 

ENVIRONMENTAL COMPLIANCE 1.786 

ECONOMIC VIABILITY 1.418 

Table 7: Regression Analysis 

R R Square F Change Sig. F Change Durbin Watson 

.759 .58 160.31 .000 1.896 

 

The correlation coefficient or the multiple correlation coefficient R (.759) suggests that there 

is a correlation between the dependent variable and the independent variables. R Square (.58) 

indicates that 58% of the variation in the dependent variable can be explained by the 

independent variables. 

F Change (160.31): A high value suggests that the regression model is a good fit for the data. 

Durbin Watson (1.896): Suggests that there is little to no autocorrelation in the residuals of 

the regression analysis. A value around 2 indicates no significant correlation. 

RESULTS  

Bootstrapping 

 The structural model was tested with 5,000 resamples at 95% confidence intervals from the 

bootstrapping method to test the hypothesis of the study (P values <0.05 showing 

significance.) 

Hypothesis 

Path 

R2 F2 

(STDEV) 

T 

Statistics 

P 

Values Decision 

H1 SOC_INC -> 

INFRA_SUST 

0.144 0.448 

0.068 2.108 0.035 Supported 

H2 ENV-COM -> 

INFRA-SUST 

0.412 0.749 

0.075 5.513 0.000 Supported 

H3 ECON-VIAB-

>INFRA SUST 

0.245 0.382 

0.054 4.574 0.000 Supported 

Path Coefficients (R2): R2 should be greater than 0 and for H1, the path coefficient from Social 

Inclusion to Sustainable Infrastructure is 0.144 and for H2, the path coefficient from 
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Environmental Compliance to Sustainable Infrastructure is 0.412.  From economic viability to 

Sustainable Infrastructure is 0.245. 

Fit Indices (F2): For H1, the fit index is 0.448. For H2, the fit index is 0.749. For H3 it is 0.382 

These values suggest a relatively high level of goodness of fit for both models. A value close 

to 1 indicates a strong fit, while lower values may suggest a less satisfactory fit. 

T-statistics need to be greater than 1.96, and are 2.1, 5.5 and 4.57 for H1, H2 and H3 

respectively. 

Therefore H1, H2 and H3 are supported. 

Findings: 

The study employed the Triple Bottom Line (TBL) approach to assess sustainable 

infrastructure, considering environmental, social, and economic dimensions as Sustainable 

infrastructure is crucial for addressing urbanization, climate change, and resource depletion. 

The study highlighted the significant impact these aspects on infrastructure projects. 

The model exhibited statistical significance, indicating that the independent variables (Social 

Inclusion, Environmental Compliance and Economic Viability) collectively explain a 

substantial portion of the variance in the dependent variable (Infrastructure Sustainability). 

A positive and significant relationship was found between social inclusion (Social) and 

infrastructure sustainability (INFRA_SUST). 

A positive and significant relationship was identified between environmental 

compliance (ENVIRONMENT) and infrastructure sustainability (INFRA_SUST) 

A positive and significant relationship was found between Economic Viability (ECON) 

and infrastructure sustainability (INFRA_SUST). 

Social Inclusion: The data reveals a strong positive sentiment toward the adoption of 

Sustainable Practices (SPs) across various societal dimensions. Respondents express 

favourable views on SPs, indicating their belief in the positive impact on image enhancement, 

respect for common people, earthquake-related measures, improved employment 

opportunities, and societal benefits through construction and sustainable infrastructure. The 

low standard deviations imply a consistent agreement among participants, and the loadings 

underscore the robust correlation between SPs and positive societal outcomes. This suggests a 

promising foundation for advocating and implementing SPs to enhance overall societal well-

being and sustainable development. 

Environmental Compliance: The data indicates positive attitudes toward environmental 

practices. Respondents express concern about tree cutting and strongly endorse actions such as 

curbing emissions, safe waste disposal, efficient energy use, employee environmental 

knowledge, less hazardous processes, and recycling in sustainable companies. The findings 

suggest a moderate level of agreement among participants, reinforcing the importance of these 

environmentally responsible practices for the surveyed context. 

Economic Viability: On the economic front, respondents overwhelmingly support sustainable 

economic principles, as evidenced by high mean scores and agreement with statements 

emphasizing the harmful impact of overusing natural resources and the cost-effectiveness of 

renewable energy. The lower variability in responses indicates a consistent positive sentiment 

regarding the economic viability of sustainable practices, emphasizing the perceived benefits 

of environmentally conscious approaches in infrastructure development. 
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Conclusion: 

In conclusion, this research employs a holistic Triple Bottom Line approach to assess 

the relationships among social inclusion, environmental compliance, economic viability, and 

infrastructure sustainability within selected projects in Jammu & Kashmir. The outcomes 

underscore positive and substantial connections between these dimensions, highlighting the 

intricate interdependence of social, environmental, and economic factors in sustainable 

infrastructure development. 

The study goes beyond recognizing positive relationships and delves into actionable 

insights by pinpointing specific areas for improvement, with a particular emphasis on 

enhancing social equity aspects. These identified areas serve as valuable guidance for 

policymakers, project planners, and stakeholders involved in infrastructure initiatives. The aim 

is to refine strategies and practices, fostering a more inclusive and socially impactful approach 

to sustainable development in the region. 

Furthermore, the research extends its significance beyond the immediate context by 

contributing to existing gaps in the literature related to the social and environmental impact of 

infrastructure projects in Jammu & Kashmir. By addressing these gaps, the study not only adds 

depth to the understanding of sustainable infrastructure in the specific geographical context but 

also offers a valuable reference point for scholars, practitioners, and decision-makers interested 

in sustainable development paradigms. 

Importantly, the research is positioned as a catalyst for future studies, providing a robust 

framework for subsequent investigations into sustainable infrastructure practices. The 

framework encapsulates the complexities of the Triple Bottom Line, encouraging a nuanced 

examination of the dynamic relationships between social, environmental, and economic 

factors. This forward-looking perspective aligns with the evolving nature of sustainability 

challenges and sets the stage for continual advancements and refinements in the field of 

sustainable infrastructure development, both in Jammu & Kashmir and beyond. 
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