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Abstract - Urbanization is identified as a major trend in modern society, driving significant efforts towards the development of 

efficient and intelligent cities. Due to the scale of this endeavour, collaboration among various stakeholders is essential, as no 

single entity can address it alone. The rise of smart cities worldwide has prompted intensified research efforts to optimize their 

functionality. Despite the pivotal role of collaboration, especially through Public-Private Partnerships (PPPs), in fostering 

urban progress, the smart city concept often remains somewhat nebulous and aspirational. While PPPs hold the potential for 

advancing smart city agendas, there remains a dearth of comprehensive studies on these endeavours. Thus, we undertook an 

extensive survey involving governmental and private entities to gain insights into existing models for smart city development 

under India's Smart City Mission. Despite the popular appeal of Public-Private Partnerships (PPPs), urban administrations 

must judiciously evaluate available options using a method such as Multi-Attribute Utility Analysis (MAUA). This approach 

involves prioritizing assessment criteria tailored for smart city projects and assessment of procurement options in fulfilling 

these criteria. A questionnaire survey that engages both public and private sector practitioners. The methodology of MAUA is 

used for analysis. The findings highlight that not all projects are ideally suited for PPPs, indicating potential disparities 

between public sector and private sector viewpoints. This underscores the importance of reaching a compromise that 

accommodates the preferences of both sectors in decision-making. This smart city study has been conducted by synthesizing 

existing literature and government reports, conducting surveys, analysing the findings, and suggesting modifications based on 

them. 
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1. Introduction  
1.1. The Smart Cities Mission in India 

On June 25, 2015, the Government of India inaugurated 

the Smart Cities Mission as a flagship program to 

revolutionize urban areas. It seeks to utilize technology and 

innovation to uplift citizens' quality of life and foster 

sustainable urban development. This initiative entails 

selecting and developing 100 cities nationwide to serve as 

models of urban excellence. Under the mission, chosen cities 

receive financial support and autonomy to execute projects 

addressing urban challenges like infrastructure gaps, traffic 

congestion, housing shortages, and environmental issues.  

These projects span multiple sectors, including 

transportation, energy, water management, waste 

management, and public services. The selection process is 

competitive, with cities chosen based on their proposals 

outlining their vision, strategies, and transformation plans. 

Selected cities receive funding from the central government 

and supplement it with resources from public-private 

partnerships, municipal bonds, and other financing avenues. 

Since its inception, the Smart Cities Mission has made 

significant strides in implementing diverse projects to 

enhance infrastructure, connectivity, and sustainable urban 

development across India's selected cities. 

1.2.  Public Private Partnership 

PPP holds a vital role in shaping the development of 

smart cities in India. Launched in 2015 by the Government 

of India, the Smart Cities Mission promotes cooperation 

between public and private entities to realize urban 

transformation objectives. PPP models are employed in 

various aspects of smart city development, including 

infrastructure development, service delivery, technology 

implementation, and financing. Here are some key aspects of 

PPP in smart cities in India. 

1.2.1. Infrastructure Development: 

 PPPs are utilized to develop essential infrastructure 

such as roads, transportation systems, utilities (water supply, 

sewage, and management of solid waste), and affordable 

housing. Private sector participation helps in leveraging 

expertise, technology, and funding to accelerate the 

development process. 

http://www.internationaljournalssrg.org/
http://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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1.2.2. Service Delivery:  

Private sector participation is instrumental in delivering 

services efficiently and innovatively. This includes the 

provision of smart solutions for utilities management, public 

transportation, e-governance, and citizen services. PPP 

models ensure better service quality and accountability 

through performance-based contracts. 

1.2.3. Technology Implementation:  

PPPs facilitate the integration of advanced technologies 

into urban infrastructure and services. This involves 

collaborations with private technology firms to deploy smart 

solutions for energy management, surveillance systems, 

traffic management, and environmental monitoring. Private 

sector expertise in technology deployment enhances the 

efficiency and effectiveness of urban services. 

1.2.4. financing:  

PPPs facilitate the mobilization of private capital for 

smart city initiatives, alleviating pressure on public budgets. 

Domestic and international private investors engage in 

project financing through diverse mechanisms like Build-

Own-Operate-Transfer (BOOT) and various public-private 

partnership models such as Build-Operate-Transfer (BOT). 

These collaborations allow for inventive financing 

frameworks, including municipal bonds, special purpose 

vehicles (SPVs), and revenue-sharing agreements. 

1.2.5. Governance and Regulation:  

PPP frameworks in smart cities emphasize transparent 

and accountable governance structures. Regulatory 

mechanisms ensure compliance with legal and contractual 

obligations, risk allocation, dispute resolution, and 

performance monitoring. The government plays a crucial role 

in providing policy support, regulatory oversight, and 

institutional capacity building to facilitate successful PPP 

implementation. In essence, PPPs are essential for advancing 

smart city development in India, fostering collaboration 

between public and private entities to tackle urban 

challenges, drive innovation, and improve citizens' quality of 

life. 

2. Literature Review 
The current wave of urbanization is fundamentally 

transforming societies worldwide, with more than half of the 

global population now living in urban regions, and forecasts 

suggest this figure will exceed six billion by 2050 (United 

Nations, 2019). This swift urban growth presents cities with 

a myriad of opportunities and obstacles. Urban areas 

embracing technologies to address urban challenges are 

termed "smart cities." However, smart cities are not just 

technological progress but are also seen as a strategy to 

address urban issues and promote innovation within urban 

landscapes (Han & Hawken, 2018; Praharaj et al., 2018). 

Even as smart cities gain traction, a consensus on their 

definition remains elusive, with some regarding them as 

transient phenomena. However, a smart city is "an 

interconnected and multifaceted system designed to tackle 

urban issues through cooperative endeavours among diverse 

stakeholders" (Fernandez et al., 2018).  

The fusion of smart technology and social innovations is 

deemed essential for the advancement of smart cities (Maye, 

2019). The beginning of smart cities has sparked a surge in 

the field of research, with various global case studies 

underscoring the multifaceted nature of smart city endeavors, 

their goals, and the intricate power dynamics among 

stakeholders (Miller et al., 2021). Nevertheless, establishing 

a smart city demands substantial resources, rendering it 

unfeasible for any single entity to single-handedly provide all 

required resources. Studies reveal that merely 16% of cities 

worldwide possess the financial capacity to autonomously 

finance smart city initiatives (Fishman & Flynn, 2018). 

Smart city evolution commonly encompasses diverse 

undertakings such as bike-sharing platforms, initiatives for 

open data, and e-government portals, rendering it a 

multifaceted process in technology dissemination situated in 

a dynamic interface intersecting the public sector and the 

private sector (Clark, 2020). Consequently, involving the 

private sector in the advancement of smart cities has emerged 

as a widespread approach to leverage supplementary 

expertise, distribute risks, and introduce inventive solutions 

(Siokas et al., 2022). 

Public-Private Partnerships (PPPs) are pivotal in 

fostering such collaboration. Nevertheless, the concept of 

PPPs in smart cities remains nebulous and subject to intense 

debate (Hodge & Greve, 2017). Despite their widespread 

adoption, there is an urgent need to clarify insights drawn 

from existing literature, which predominantly relies on case 

studies. To scrutinize the current landscape of PPPs in smart 

cities in India, assess emerging themes of interest, and 

contribute to both academic discourse and practical 

implementation, this study has been conducted. Through a 

thorough literature review and data analysis of existing 

studies, this research endeavours to offer insights and 

remedies for shaping future research agendas in the realm of 

cross-sector collaboration and the development of smart 

cities. 

3. Methodology 
The research methodology begins with gathering data 

from relevant government and private organizations. This is 

followed by collecting data through questionnaires from 

citizens residing in smart cities. Subsequently, the collected 

data is analysed and categorized. Finally, based on the 

analysis, recommendations are formulated for enhancing 

Public-Private Partnerships (PPPs) in delivering development 

projects.  
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3.1. Research Approach 

To achieve the study's objective of evaluating the factors 

impacting the effectiveness of Public-Private Partnerships 

(PPPs) in the development of smart cities within developing 

countries like India, a mixed-method research approach was 

utilized. Success criteria were assessed through satisfaction 

levels of the public sector, private sector, and end-users.  

By combining qualitative and quantitative strategies, the 

research aimed to overcome the limitations associated with 

each method individually, as recommended in previous 

literature (Amaratunga et al., 2002). Thus, this study 

employed a dual qualitative and quantitative strategy to fulfil 

its objectives. 

3.2. Data Collection 

The research comprised four distinct phases of data 

collection:  

Phase 1 encompassed an exhaustive literature review 

concentrated on smart cities, highlighting their pertinence to 

India and underscoring the significance of Public-Private 

Partnerships (PPPs) in fostering smart infrastructure. The 

objective of this phase was to scrutinize existing literature to 

elucidate the factors influencing PPPs in smart infrastructure 

projects.  

In Phase 2 a survey of the questionnaire was conducted 

to know about the existing conditions of the development 

projects. This pilot survey targeted research and industry 

experts in India. Their feedback played a crucial role in 

improving the clarity and user-friendliness of the 

questionnaire, ensuring it was understandable to respondents. 

In Phase 3, a national questionnaire survey was 

conducted in different cities in different regions of India to 

assess the factors influencing the reach of PPP initiatives in 

smart infrastructure development projects. The questionnaire 

and the target population were carefully defined to gather 

insights from relevant stakeholders across different regions, 

thereby contributing to a comprehensive understanding of the 

factors contributing to PPP success. 

The questionnaire was structured into fourteen 

questions. The first questionnaire is dedicated to assessing 

advantages, enablers, obstructions, strategies, and enhancing 

factors. Respondents evaluated these items using a five-point 

Likert scale, widely employed in construction management 

research, for its capacity to yield precise and conclusive 

outcomes.  

The next questions delineated the research objectives, 

while the subsequent section requested respondents to 

furnish background information encompassing their roles, 

industries, regions, and experience in smart city and/or 

Public-Private Partnership (PPP) projects.  

The survey aimed at individuals in both industry and 

academia with expertise in Public-Private Partnerships 

(PPPs) and/or smart city development projects within India. 

Following the methodology of previous studies, 

nonprobability sampling methods were adopted due to the 

absence of a predefined sampling frame. Convenience and 

snowball sampling techniques were utilized to ensure a 

robust sample size, aligning with established practices in 

construction management research.  

In total, 500 surveys were distributed to potential 

participants. Eventually, 272 fully completed surveys were 

received from 30 cities listed in the Indian government's 

smart city project, resulting in a response rate of 54.4%. 

After excluding incomplete surveys, 263 were deemed 

suitable for analysis, meeting the criteria of the central limit 

theorem.  

Moreover, professionals in different regions have limited 

experience in smart infrastructure development, constraining 

the pool of knowledgeable individuals in this research 

domain. The sufficiency of the sample size was validated 

using the minimum R-squared method. The profiles of the 

respondents to the questionnaire, which includes their 

working experience and the regions from which responses 

were collected, are outlined in Table 1.  

3.3. Analysis of Data (multi-attribute utility analysis) 

The Multi-Attribute Utility theory is used to evaluate 

various criteria, with its benefits extensively explored in 

management (Butler, Morrice, & Mullarkey, 2001). 

Essentially, this method empowers decision-makers to gauge 

the relative significance of criteria and determine how 

effectively each alternative meets them. According to Zhao 

and Ying (2019), another prevalent technique for ranking 

alternatives in multiple criteria decision making is the 

Analytical Hierarchy Process (AHP) developed by Saaty 

(1980). Similar to MAUA, AHP decomposes intricate 

decision tasks into hierarchical components, assigning 

priority to each based on relevant attributes. However, 

ongoing debate surrounds the comparative advantages of 

MAUA and Analytical Hierarchy Process Analytical 

Hierarchy Process as ranking methods (Belton, 1986; Dyer, 

1990). Evaluators often find AHP more cumbersome due to 

the need for repeated pairwise comparisons on a ratio scale, 

unlike the intuitive linear scale used in MAUA. Studies such 

as the one conducted by Lockett and Stratford (1987) suggest 

that both methods yield similar results when evaluators are 

consistent, though consistency is typically more challenging 

to achieve with the Analytical Hierarchy Process.  

Alternatives like ELECTRE and PROMITHEE can also 

be used for pairwise comparisons of alternatives, providing 

similarly arduous processes (refer to Table 2). Therefore, 

MAUA is preferred for its practicality and straightforward 

execution, requiring no reliance on computer assistance.
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Table 1. Details of the respondents 

Primary Demographics Category No. of Responses Percentage 

Region in India Uttar Pradesh 23 8.7 

 Delhi 24 9.1 

 Maharashtra 51 19.4 

 Tamil Nadu 14 5.3 

 Gujrat 22 8.4 

 Madhya Pradesh 17 6.5 

 Andhra Pradesh 23 8.7 

 Rajasthan 9 3.4 

 Kerala 25 9.5 

 Karnataka 19 7.2 

 West Bengal 17 6.5 

 Telangana 19 7.2 

Sector Type Public Sector 99 37.6 

 Private Sector 157 59.7 

 Other 7 2.7 

Profession Researcher 32 12.2 

 Engineer 107 40.7 

 Project Manager 47 17.9 

 Architect 36 13.7 

 Public stakeholder 41 15.6 

Years of work experience < 5 years 113 43.0 

 5-10 Years 89 33.8 

 10-15 Years 39 14.8 

 > 15 years 22 8.4 

Table 2. Comparison of decision-making tools. 

Criteria MAUA ELECTRE AHP PROMITHEE 

Comparing items in pairs No Yes Yes Yes 

Restricted number of options Yes (up to 3) No Yes (up to 15) No 

Requirement for sorting No Yes No No 

High level of scrutiny Not available Credibility matrix Coefficient of consistency Net ranking flow 
 

Multi-attribute utility analysis is a method commonly 

used to assess the suitability of different procurement options 

in smart city projects. It standardizes the score of each 

assessment criterion between 0 and 1, allowing for 

comparison across different criteria. This approach helps 

decision-makers weigh the relative importance of each 

criterion and evaluate how well each procurement option 

satisfies them. By multiplying the standardized scores with 

the utility score of each procurement mode obtained from 

stakeholders' input, the method generates a combined utility 

score for each option. This enables decision-makers to rank 

the procurement options based on their perceived utility in 

meeting the project's objectives. Equation (1) below 

delineates the process.  

               (1) 

where represents the outcome, indicating the weighted 

total utility of a procurement option for ranking purposes. 

 signifies the Rationalized Priority Rating for Criterion  

 

, ranging from 0 to 1, derived from the PPP assessment 

criteria survey.  stands for the utility assigned by an expert 

regarding how effectively the procurement option meets the 

criterion , with values ranging from 10 to 110. Lastly,  

represents the number of assessment criteria. 

4. Research Findings  
4.1.  Survey Findings  

The questionnaire results are displayed in Table 3 for 

private sector data. The data for the public sector has been 

displayed in Table 4. In this case, for the Private Sector, 

Cronbach's Alpha value of 0.907 indicates a high level of 

internal consistency among the responses to the questions. 

This means that the questions in the questionnaire related to 

the Private Sector are reliably measuring whatever concept or 

constructs they are intended to measure. So, when 

respondents answer these questions, their responses 

consistently reflect their views or experiences regarding 

those assessment criteria. Similarly, for the Public Sector, 

although the Cronbach's Alpha value of 0.779 is slightly 
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lower than that of the Private Sector, it still falls within an 

acceptable range. This suggests that while there may be some 

variability in responses to questions related to the Public 

Sector, overall, the questionnaire demonstrates a reasonable 

level of internal consistency.The standard deviations of mean 

scores, which varied between 11.87 to 14.97 for both sectors, 

were found to be within a narrow range of 0.31 to 0.69. This 

indicates that there was not much spread or variability among 

the responses provided by the respondents. According to 

Nunnally's work in 1978, this level of dispersion falls within 

an acceptable range. Essentially, it suggests that respondents' 

opinions or experiences regarding the assessment criteria 

were relatively consistent across the board.  

In the Public Sector, the assessment identified the most 

crucial factors as follows: Firstly, the availability of essential 

data for smart city service provision ranked highest. 

Secondly, expertise availability was noted as significantly 

important. Thirdly, the potential for ensuring transparency in 

procurement and operational monitoring emerged as a key 

concern. Similarly, in the Private Sector, the top-ranking 

factors were slightly different. Transparency in procurement 

and operational monitoring took precedence, indicating its 

paramount importance. Following closely was the 

complexity of coordinating government departments, 

highlighting the challenges faced in this area. Finally, 

expertise availability, while still crucial, was ranked third in 

importance. These findings shed light on the distinct 

priorities and challenges faced by both sectors. In the Public 

Sector, the emphasis appears to be on data availability, 

expertise, and transparency in procurement and operations. 

Similarly, in the Private Sector, transparency in procurement 

and operational monitoring remains critical, alongside the 

complexities of interdepartmental coordination and expertise 

availability. Therefore, it can be observed that both sectors 

display similar relative importance in their ranking order of 

mean scores for the top assessment criteria. Upon closer 

examination of each criterion across both sectors, it became 

apparent that, with the exception of the rate of technology 

becoming obsolete, the mean scores were consistently higher 

in the public sector compared to the private sector for all the 

remaining thirteen criteria. This observation suggests that 

among these assessment criteria, the private sector places 

significant emphasis on the potential obsolescence of smart 

city technology. This heightened focus indicates a 

recognition of the risks associated with investments in 

technology, particularly concerning its future relevance and 

longevity. Another noteworthy observation is that prior to 

normalization, all mean scores in both sectors surpassed 10, 

which represents the midpoint. This indicates the substantial 

importance attributed to the assessment criteria within the 

context of Public-Private Partnership (PPP) projects. The fact 

that all mean scores exceed this midpoint underscores the 

critical role these criteria play in evaluating and executing 

PPP projects effectively. Consistent with established 

literature, transparency in procurement emerges as a pivotal 

governmental policy, as highlighted by the World Bank in 

2016.  

This criterion underscores the significance of openness 

and clarity in the procurement process, ensuring 

accountability and integrity in public sector transactions. The 

criterion of availability of essential data for smart city service 

provision underscores the increasing importance of big data, 

recognized as a valuable asset for the development of smart 

cities. Governments are increasingly leveraging vast datasets 

to inform decision-making and enhance service provision, 

reflecting the evolving landscape of urban development. 

Moreover, governments often rely on the expertise of the 

private sector to drive innovation and advance smart city 

services and infrastructure. This collaboration between the 

public and private sectors underscores the importance of 

partnerships in realizing smart city initiatives. Additionally, 

governments may seek innovative solutions from citizens or 

startups, as noted in various studies, including those by the 

Economist Intelligence Unit (EIU) in 2016, Kitchin in 2014, 

DXC in 2018, and Schiavone et al. in 2019. These sources 

highlight the dynamic nature of smart city development, 

wherein diverse stakeholders contribute to shaping urban 

innovation. 

4.2. Analysis Result 
Table 3. Overview of importance ratings provided by participants from the private sector survey 

Question Mean Standard Error 95% conf. interval 

Accessibility to fund 12.58 0.64 11.31 13.86 

Difficulty in coordinating government departments 13.44 0.58 12.28 14.59 

Access to expertise 13.25 0.61 12.05 14.45 

Potential for maintaining transparency in procurement and monitoring 

operations 
13.56 0.59 12.4 14.73 

Access to required data for delivering smart city services 13.23 0.55 12.15 14.31 

Potential for competitive procurement 12.58 0.65 11.3 13.87 

Initiating efficiency measures to facilitate an early start in the procurement 

stage 
12.37 0.53 11.33 13.42 

Capable of performance measurement 12.46 0.65 11.18 13.74 

Implementing efficiency measures during the operational stage 12.12 0.52 12.11 13.14 

Availability of assets 12.5 0.50 11.51 13.49 
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Risk-sharing necessity 11.87 0.61 10.66 13.09 

Appropriate business models can be formulated to distribute income or savings 12.62 0.53 11.59 13.66 

The pace of technology dissemination 12.98 0.55 11.89 14.07 

The pace of technology obsolescence 12.62 0.55 11.54 13.7 

Number of observations 99    
  

Table 4. Overview of importance ratings provided by participants from the public sector survey. 

Variables Mean Standard Error 95% conf. interval 

Accessibility to fund 12.97 0.69 11.3 14.65 

Difficulty in coordinating government departments 12.91 0.51 11.59 14.22 

Access to expertise 14.97 0.34 14 15.95 

Potential for maintaining transparency in procurement and monitoring 

operations 
14.18 0.44 13 15.35 

Access to required data for delivering smart city services 15.41 0.33 14.46 16.35 

Potential for competitive procurement 12.95 0.46 11.74 14.16 

Initiating efficiency measures to facilitate an early start in the procurement 

stage 
13.18 0.36 12.18 14.18 

Capable of performance measurement 13.84 0.31 12.92 14.75 

Implementing efficiency measures during the operational stage 13.72 0.30 12.84 14.61 

Availability of assets 12.75 0.44 11.58 13.92 

Risk-sharing necessity 12.2 0.40 11.12 13.29 

Appropriate business models can be formulated to distribute income or 

savings 
13.04 0.52 11.71 14.37 

The pace of technology dissemination 13.43 0.38 12.38 14.48 

The pace of technology obsolescence 11.88 0.45 10.69 13.08 

Number of observations 157    
 

 

Their responses align with trends observed in the 

literature, given the demographic makeup of survey 

participants, with almost 1.5 times as many individuals from 

the public sector compared to the private sector, and their 

extensive professional experience (with over half having 

more than 20 years) in project management and 

consultancies (each comprising approximately 30%).  

However, a potential limitation is their relatively limited 

exposure to smart city projects, possibly due to the early 

stage of smart city development, despite approximately 65% 

being aware of ongoing projects. 

5. Conclusion 
Smart city development benefits from advances in 

technology, particularly in ICT. However, before initiating 

such projects, it's essential to evaluate their costs and 

benefits, as well as consider where the funding will come  

 

from. Public-Private Partnerships (PPPs) have emerged as 

viable options for implementing smart city initiatives, 

especially when there is input from citizens through 

consultations. This study delves into identifying factors that 

make PPPs suitable for smart city projects through a 

thorough literature review and survey weighting process, 

which revealed similar rankings across sectors. Additionally, 

a focus group was convened to assess utility values for 

procurement options across various pilot projects, shedding 

light on sector preferences. The study also introduces the 

Multi-Attribute Utility Analysis (MAUA) as a method for 

objectively evaluating different procurement approaches, 

showing potential for compromise between the public and 

private sectors. While PPPs show promise, their suitability 

varies depending on the specific characteristics of each 

project. Therefore, further research, including citizen 

involvement, is necessary for informed decision-making in 

the realm of smart city development. 

References  
[1] Ali Akbari Ahmadabadi, and Gholamreza Heravi, “The Effect of Critical Success Factors on Project Success in Public-Private 

Partnership Projects: A Case Study of Highway Projects in Iran,” Transport Policy, vol. 73, pp. 152–161, 2019. [CrossRef] [Google 

Scholar] [Publisher Link] 

[2] Dilanthi Amaratunga et al., “Quantitative and Qualitative Research in the Built Environment: Application of ‘Mixed’ Research 

Approach,” Work Study, vol. 51, no. 1, pp. 17–31, 2002. [CrossRef] [Google Scholar] [Publisher Link] 

[3] Valerie Belton, “A Comparison of the Analytic Hierarchy Process and a Simple Multi-Attribute Value Function,” European Journal of 

Operational Research, vol. 26, no. 1, pp. 7–21, 1986. [CrossRef] [Google Scholar] [Publisher Link] 

https://doi.org/10.1016/j.tranpol.2018.07.004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+critical+success+factors+on+project+success+in+Public-Private+Partnership+projects%3A+A+case+study+of+highway+projects+in+Iran&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+critical+success+factors+on+project+success+in+Public-Private+Partnership+projects%3A+A+case+study+of+highway+projects+in+Iran&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0967070X17304687
https://doi.org/10.1108/00438020210415488
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Quantitative+and+qualitative+research+in+the+built+environment%3A+application+of+%E2%80%98mixed%E2%80%99+research+approach&btnG=
https://www.emerald.com/insight/content/doi/10.1108/00438020210415488/full/html
https://doi.org/10.1016/0377-2217(86)90155-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+comparison+of+the+analytic+hierarchy+process+and+a+simple+multi-attribute+value+function&btnG=
https://www.sciencedirect.com/science/article/abs/pii/0377221786901554


Pranav K. Lende & S. D. Ambadkar / IJCE, 11(6), 98-106, 2024  

 

104 

[4] John Butler, Douglas J. Morrice, and Peter W. Mullarkey, “A Multiple Attribute Utility Theory Approach to Ranking and Selection,” 

Management Science, vol. 47, no. 6, pp. 800–816, 2001. [CrossRef] [Google Scholar] [Publisher Link] 

[5] Jennifer Clark, Uneven Innovation: The Work of Smart Cities, Columbia University Press. 2020. [CrossRef] [Google Scholar] [Publisher 

Link] 

[6] Amos Darko et al., “Influences of Barriers, Drivers, and Promotion Strategies on Green Building Technologies Adoption in Developing 

Countries: The Ghanaian Case,” Journal of Cleaner Production, vol. 200, pp. 687–703, 2018. [CrossRef] [Google Scholar] [Publisher 

Link] 

[7] DXC Technology, How the Private Sector Can Partner on Smart Cities, DXC Technology, 2018. [Onilne]. Available: 

https://govinsider.asia/intl-en/article/private-sector-can-partner-smart-cities 

[8] Victoria Tuomisto, The Real Story on How Citizens and Businesses are Driving Smart Cities, Empowering Cities, 2016. [Onilne]. 

Available: https://impact.economist.com/perspectives/technology-innovation/empowering-cities 

[9] Victoria Fernandez-Anez, José Miguel Fernández-Güell, and Rudolf Giffinger, “Smart City Implementation and Discourses: An 

Integrated Conceptual Model. The Case of Vienna,” Cities, vol. 78, pp. 4–16, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[10] Richard Florida, Andrés Rodríguez-Pose, and Michael Storper, “Critical Commentary: Cities in a post-COVID world,” Urban Studies, 

vol. 60, no. 8, pp. 1509–1531, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[11] T. Fishman, and M. Flynn, Using Public-Private Partnerships to Advance Smart Cities, Deloitte Center for Government Insights, 2018. 

[Online]. Available: https://www2.deloitte.com/content/dam/Deloitte/global/Documents/Public-Sector/gx-ps-public-private-

partnerships-smart-cities-funding-finance.pdf 

[12] Michael J. Garvin, and Doran Bosso, “Assessing the Effectiveness of Infrastructure Public—Private Partnership Programs and Projects,” 

Public Works Management & Policy, vol. 13, no. 2, pp. 162–178, 2008. [CrossRef] [Google Scholar] [Publisher Link] 

[13] Dale L. Goodhue, William Lewis, and Ron Thompson, “Does PLS have Advantages for Small Sample Size or Non-Normal Data?,” 

Management Information Systems Quarterly, vol. 36, no. 3, pp. 981-1001, 2012. [CrossRef] [Google Scholar] [Publisher Link] 

[14] Hoon Han, and Scott Hawken, “Introduction: Innovation and Identity in Next-Generation Smart Cities,” City, Culture and Society, vol. 

12, pp. 1–4, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[15] Joe F. Hair, Christian M. Ringle, and Marko Sarstedt, “PLS-SEM: Indeed a Silver Bullet,” Journal of Marketing Theory and Practice, 

vol. 19, no. 2, pp. 139–152, 2011. [CrossRef] [Google Scholar] [Publisher Link] 

[16] Graeme A. Hodge, and Carsten Greve, “On Public–Private Partnership Performance: A Contemporary,” Public Works Management & 

Policy, vol. 22, no. 1, pp. 55–78, 2016. [CrossRef] [Google Scholar] [Publisher Link] 

[17] Rob Kitchin, “The Real-Time City? Big Data and Smart Urbanism,” GeoJournal, vol. 79, pp. 1–14, 2013. [CrossRef] [Google Scholar] 

[Publisher Link] 

[18] Ned Kock, and Pierre Hadaya, “Minimum Sample Size Estimation in PLS-SEM: The Inverse Square Root and Gamma‐Exponential 

Methods,” Information Systems Journal, vol. 28, no. 1, pp. 227–261, 2016. [CrossRef] [Google Scholar] [Publisher Link] 

[19] Young Hoon Kwak, YingYi Chih, and C. William Ibbs, “Towards A Comprehensive Understanding of Public Private Partnerships for 

Infrastructure Development,” California Management Review, vol. 51, no. 2, pp. 51–78, 2009. [CrossRef] [Google Scholar] [Publisher 

Link] 

[20] Junying Liu et al., “Impact of Design Risk on the Performance of Design-Build Projects,” Journal of Construction Engineering and 

Management, vol. 143, no. 6, 2017. [CrossRef] [Google Scholar] [Publisher Link] 

[21] Chao Mao et al., “Major Barriers to Off-Site Construction: The Developer’s Perspective in China,” Journal of Management in 

Engineering, vol. 31, no. 3, 2015. [CrossRef] [Google Scholar] [Publisher Link] 

[22] Sommer Mathis, and Alexandra Kanik, Why you’ll be Hearing a Lot Less about ‘Smart Cities, City Monitor, 2021. [Online]. Available: 

https://citymonitor.ai/government/why-youll-be-hearing-a-lot-less-about-smart-cities  

[23] Damian Maye, “‘Smart Food City’: Conceptual Relations between Smart City Planning, Urban Food Systems and Innovation 

Theory,” City, Culture and Society, vol. 16, pp. 18–24, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[24] Anita M. McGahan et al., “Tackling Societal Challenges with Open Innovation,” California Management Review, vol. 63, no. 2, pp. 49–

61, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[25] Byron Miller et al., “Worlding and Provincialising Smart Cities: From Individual Case Studies to a Global Comparative Research 

Agenda,” Urban Studies, vol. 58, no. 3, pp. 655–673, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[26] Ralf Müller, and J. Rodney Turner, “Matching the Project Manager’s Leadership Style to Project Type,” International Journal of 

Project Management, vol. 25, no. 1, pp. 21–32, 2007. [CrossRef] [Google Scholar] [Publisher Link] 

[27] Max Nathan, The City and the Virus, Medium, 2020. [Online]. Available: https://maxnathan.medium.com/the-city-and-the-virus-

db8f4a68e404  

[28] Jum C. Nunnally, Psychometric Theory, McGraw-Hill. 1978. [Publisher Link] 

[29] R. Lyman Ott, and Micheal T. Longnecker, An Introduction to Statistical Methods and Data Analysis, Brooks/Cole: Belmont, CA, USA. 

2010. [Publisher Link] 

https://doi.org/10.1287/mnsc.47.6.800.9812
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+multiple+attribute+utility+theory+approach+to+ranking+and+selection%2C&btnG=
https://pubsonline.informs.org/doi/10.1287/mnsc.47.6.800.9812
https://doi.org/10.7312/clar18496-012
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Uneven+innovation%3A+The+work+of+smart+cities&btnG=
https://cup.columbia.edu/book/uneven-innovation/9780231184977
https://cup.columbia.edu/book/uneven-innovation/9780231184977
https://doi.org/10.1016/j.jclepro.2018.07.318
https://scholar.google.com/scholar?q=Influences+of+barriers,+drivers,+and+promotion+strategies+on+green+building+technologies+adoption+in+developing+countries:+The+Ghanaian+case&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/abs/pii/S0959652618323072
https://www.sciencedirect.com/science/article/abs/pii/S0959652618323072
https://doi.org/10.1016/j.cities.2017.12.004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Smart+City+implementation+and+discourses%3A+An+integrated+conceptual+model.+The+case+of+Vienna%2C&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0264275117306558
https://doi.org/10.1177/00420980211018072
https://scholar.google.com/scholar?q=Critical+Commentary:+Cities+in+a+post-COVID+world,%E2%80%9D&hl=en&as_sdt=0,5
https://journals.sagepub.com/doi/full/10.1177/00420980211018072
https://doi.org/10.1177/1087724X08323845
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Assessing+the+effectiveness+of+infrastructure+Public%E2%80%94Private+partnership+programs+and+projects&btnG=
https://journals.sagepub.com/doi/abs/10.1177/1087724x08323845
https://doi.org/10.2307/41703490
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Does+PLS+have+advantages+for+small+Sample+size+or+Non-Normal+data%3F%2C&btnG=
https://www.jstor.org/stable/41703490
https://doi.org/10.1016/j.ccs.2017.12.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Introduction%3A+Innovation+and+identity+in+next-generation+smart+cities&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1877916617302515
https://doi.org/10.2753/MTP1069-6679190202
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=PLS-SEM%3A+indeed+a+silver+bullet&btnG=
https://www.tandfonline.com/doi/abs/10.2753/MTP1069-6679190202
https://doi.org/10.1177/1087724X16657830
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+Public%E2%80%93Private+partnership+performance&btnG=
https://journals.sagepub.com/doi/abs/10.1177/1087724X16657830
https://doi.org/10.1007/s10708-013-9516-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+real-time+city%3F+Big+data+and+smart+urbanism&btnG=
https://link.springer.com/article/10.1007/S10708-013-9516-8
https://doi.org/10.1111/isj.12131
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Minimum+sample+size+estimation+in+PLS%E2%80%90SEM%3A+The+inverse+square+root+and+gamma%E2%80%90exponential+methods%2C&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/isj.12131
https://doi.org/10.2307/41166480
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Towards+a+comprehensive+understanding+of+public+private+partnerships+for+infrastructure+developmen&btnG=
https://journals.sagepub.com/doi/abs/10.2307/41166480
https://journals.sagepub.com/doi/abs/10.2307/41166480
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001299
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=mpact+of+design+risk+on+the+performance+of+Design-Build+Projects&btnG=
https://ascelibrary.org/doi/abs/10.1061/(ASCE)CO.1943-7862.0001299
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000246
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Major+barriers+to+Off-Site+Construction%3A+The+Developer%E2%80%99s+perspective+in+China&btnG=
https://ascelibrary.org/doi/abs/10.1061/(ASCE)ME.1943-5479.0000246
https://doi.org/10.1016/j.ccs.2017.12.001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Smart+food+city%E2%80%99%3A+Conceptual+relations+between+smart+city+planning%2C+urban+food+systems+and+innovation+theory%2C&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1877916617300012
https://doi.org/10.1177/0008125620973713
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tackling+Societal+Challenges+with+Open+Innovation%2C&btnG=
https://journals.sagepub.com/doi/abs/10.1177/0008125620973713
https://doi.org/10.1177/0042098020976086
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Worlding+and+provincialising+smart+cities%3A+From+individual+case+studies+to+a+global+comparative+research+agenda&btnG=
https://journals.sagepub.com/doi/abs/10.1177/0042098020976086
https://doi.org/10.1016/j.ijproman.2006.04.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Matching+the+project+manager%E2%80%99s+leadership+style+to+project+type%2C%E2%80%9D&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0263786306000706
https://www.google.co.in/books/edition/Psychometric_Theory/WE59AAAAMAAJ?hl=en
https://www.google.co.in/books/edition/An_Introduction_to_Statistical_Methods_a/uCvgQwAACAAJ?hl=en


Pranav K. Lende & S. D. Ambadkar / IJCE, 11(6), 98-106, 2024  

 

105 

[30] Beliz Ozorhon et al., “Toward a Multidimensional Performance Measure for International Joint Ventures in Construction,” Journal of 

Construction Engineering and Management, vol. 137, no. 6, pp. 403–411, 2011. [CrossRef] [Google Scholar] [Publisher Link] 

[31] Sarbeswar Praharaj, Jung Hoon Han, and Scott Hawken, “Urban Innovation through Policy Integration: Critical Perspectives from 100 

Smart Cities Mission In India,” City, Culture and Society, vol. 12, pp. 35–43, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[32] Andres Rodríguez-Pose, “The Revenge of the Places that Don’t Matter (and what to do about it),” Cambridge Journal of Regions, 

Economy and Society, vol. 11, no. 1, pp. 189–209, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[33] Francesco Schiavone, Francesco Paolone, and Daniela Mancini, “Business Model Innovation for Urban Smartization,” Technological 

Forecasting and Social Change, vol. 142, pp. 210–219, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[34] Uma Sekaran, and Roger Bougie, Research Methods for Business: A Skill Building Approach, John Wiley & Sons, 2016. [Google 

Scholar] [Publisher Link] 

[35] Georgios Siokas, Valia Kelaidi, and Aggelos Tsakanikas, “The Smart City as a Hub for Nourishing Public-Private 

Partnerships,” Sustainable Cities and Society, vol. 76, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[36] Martin Skitmore, and D.E. Marsden, “Which Procurement System? Towards a Universal Procurement Selection 

Technique,” Construction Management & Economics, vol. 6, no. 1, pp. 71–89, 1988. [CrossRef] [Google Scholar] [Publisher Link] 

[37] Richard J. Torraco, “Writing Integrative Literature Reviews: Guidelines and Examples,” Human Resource Development Review, vol. 4, 

no. 3, pp. 356–367, 2005. [CrossRef] [Google Scholar] [Pu blisher Link] 

[38] United Nations, Goal 11: Sustainable Cities and Communities. 2019. [Online]. Available:  

https://www.undp.org/content/undp/en/home/sustainabledevelopment-goals/goal-11-sustainable-cities-and-communities.html 

[39] Elvira Uyarra et al., “Public Procurement, Innovation and Industrial Policy: Rationales, Roles, Capabilities and Implementation,” 

Research Policy, vol. 49, no. 1, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[40] Mariana Valverde, Infrastructure - New Trajectories in Law, 1st ed., Routledge, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[41] Mariana Valverde, and Alexandra Flnn, ““More Buzzwords than Answers” — To Sidewalk Labs in Toronto,” Landscape Architecture 

Frontiers, vol. 6, no. 2, pp. 115-123, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

[42] Adrian J. Smith, and Charles T. Walker, Privatized Infrastructure: The Build Operate Transfer Approach, Thomas Telford, 1995. 

[Google Scholar] [Publisher Link] 

[43] World Bank Group, A Framework for Disclosure in Public-Private Partnership Projects. [Online]. Available: 

https://ppp.worldbank.org/public-private-partnership/library/framework-disclosure-ppp-projects 

[44] Bo Xiong, Martin Skitmore, and Bo Xia, “A Critical Review of Structural Equation Modeling Applications in Construction 

Research,” Automation in Construction, vol. 49, pp. 59–70, 2015. [CrossRef] [Google Scholar] [Publisher Link] 

[45] Jingfeng Yuan et al., “Selection of Performance Objectives and Key Performance Indicators in Public–Private Partnership Projects to 

Achieve Value For Money,” Construction Management & Economics, vol. 27, no. 3, pp. 253–270, 2009. [CrossRef] [Google Scholar] 

[Publisher Link] 

[46] Xiaoling Zhang, Liyin Shen, and Yuzhe Wu, “Green Strategy for Gaining Competitive Advantage in Housing Development: A China 

Study,” Journal of Cleaner Production, vol. 19, no. 2–3, pp. 157–167, 2011. [CrossRef] [Google Scholar] [Publisher Link] 

[47] Nan Zhao, and Fei Ying, “Method Selection: A Conceptual Framework for Public Sector PPP Selection,” Built Environment Project and 

Asset Management, vol. 9, no. 2, pp. 214–232, 2018. [CrossRef] [Google Scholar] [Publisher Link] 

Appendix 1. Survey Questionnaire: Assessing the Viability of Public-Private Partnerships (PPPs) in 

Smart City Projects 
This survey aims to evaluate the significance of specific criteria in determining the appropriateness of Public-Private 

Partnerships (PPPs) for upcoming smart city projects. Your responses will remain anonymous and will not include any 

identifiable information. 

Part A - Criteria for Assessing the Suitability of Public-Private Partnerships (PPPs) in Smart City Projects 

Please allocate a score between 1 and 20 to denote the Relative Importance Score for each criterion listed below. 

Additionally, you may include any additional criteria at the end and assign scores to them accordingly. 

1 Accessibility to fund (in the event that private sector financing is required): 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

2 Difficulty in coordinating government departments. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

3 Access to expertise (if there is a necessity to access expertise from the private sector): 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

4 Potential for maintaining transparency in procurement and monitoring operations 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

5 Access to required data for delivering smart city services (e.g., information regarding nearby private car park vacancies): 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

6 Potential for competitive procurement 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

7 Initiating efficiency measures to facilitate an early start in the procurement stage: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

8 Able to measure performance (For remunerating the private sector and ensuring quality control): 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

9 Implementing efficiency measures during the operational stage 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

10 Asset availability (e.g., serving as collateral for financing or ensuring residual value once the private sector fulfils its 

obligations or returns facilities to the public sector for ongoing operation.): 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

11 Risk-sharing necessity 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

12 Appropriate business models can be formulated to distribute income or savings. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

13 The pace of technology dissemination (i.e., would private sector involvement hasten the process? For example, because of 

their established marketing and distribution networks). 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

14 The pace of technology obsolescence (if the process moves too fast, the private sector may be reluctant to invest.): 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

15 Others, please specify:  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

  

Part B - Background of the respondent to the questionnaire 

1 Working experience (in years): 

A. < 5 years;  

B. 6~10 years;  

C. 11~15 years;  

D. > 15 years; 

E.  Other: ____________________ 

2 What is the highest education you have attained? 

A. Certificate;  

B. Diploma;  

C. Undergraduate degree;  

D. Postgraduate; 

E. Doctorate; 

F. Other: ____________________ 

3 Type of sector: 

A. Non-Government Organizations (NGO);  

B. Public sector;  

C. Private sector;  

D. Other: ____________________ 

4 Profession 

A. Researcher; 

B. Engineer; 

C. Project Manager; 

D. Architect; 

E. Public stakeholder; 

F. Others (please specify): ___________ 

5 Region in India 

 A. Uttar Pradesh; 

B. Delhi; 

C. Maharashtra; 

D. Tamil Nadu; 

E. Gujrat; 

F. Madhya Pradesh; 

G. Andhra Pradesh; 

H. Rajasthan; 

I. Kerala; 

J. Karnataka; 

K. West Bengal; 

L. Telangana. 

6 Your familiarity with the “Smart City” topic: 

A. Work on it; 

B. Read about it; 

C. Thought about it; 

D. Heard of it; 

E. None. 

 

 
 


