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Abstract

:

The public–private partnership (PPP) is a potential procurement strategy for delivering complex construction projects. However, implementing PPPs has not been explored extensively in developing countries like Pakistan. A performance framework is developed in this study to evaluate the application of PPP projects based on 10 key performance indicators (KPIS) and 41 performance measures (PMS). This framework was reviewed by experts for coverage and relevance, then validated through two case studies involving road construction. A triangulation approach was adopted to collect the relevant data through multiparty focus group sessions, archives, and site observations, which enhances the reliability of the data. Results showed there is a difference in performance for six KPIS, but similar practices were reported for four KPIS. The developed performance evaluation framework (PEF) for PPP projects is suitable for developing countries transitioning toward adopting this procurement strategy.
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1. Introduction and Background


Poor procurement practices are among the most critical risks for construction projects in developing countries like Pakistan [1,2]. Such ineffective procurement may lead to disputes among project stakeholders [3]. Relational partnering helps in achieving value-based procurement [4] by integrating client values with the performance expectations of project stakeholders [5] and with relational risk management [6] as a proactive stance [7], which has a direct impact on project success [8]. The public–private partnership (PPP) is a nontraditional procurement route that refers to a long-term contractual arrangement between a public agency (with limited financial and managerial control) and a private organization performing, mostly, a build-own-operate-transfer strategy [9]. PPPs demonstrate private investment in public infrastructure based on models such as an alternative contract, leasing, joint ventures, concessions, and privatization [10]. However, the risk management capabilities of private organizations are the capstone for gaining efficiency for a PPP [11]. Furthermore, pre-contract problems are identified and addressed before project execution [12]. Therefore, PPPs potentially establish a collaborative environment based on relational contracting [13] where the parties have dynamic positions and responsibilities [14], opting for appropriate consensual sharing mechanisms [15], for resources, risks, and rewards [16].



The chronicles of global development show that the PPP is a centuries-old concept [17]. In the modern era, ‘new public management’ and ‘neoliberalism’ are considered prominent promoters on the global scale to improve public administration. This is achieved through interaction and managerial cooperation between public agencies and private organizations [18]. Furthermore, the focus of global development finance institutions on PPPs has amplified their importance [19]. However, disruptive events, like COVID-19 or capital market collapses, have impacted the PPP projects globally because private investments in public road construction projects need more time to recover [16,20]. Therefore, the performance of PPP projects depends on the institutionalization that shapes the landscape and the capacity to address the critical challenges.



Measuring the performance of a PPP project is essential to achieving the viability of relational contracting. This has been successfully implemented for public projects in other sectors such as social infrastructure (hospital construction) [21], tourism development [22], and electric vehicle charging structures [23]. The development of a performance framework counters several constraints, such as industry or sector, nature and stage of project, and country context. However, a performance framework for a sector is reliant on PPP evolution, reform mechanisms, and the extent of implementation. Pakistan is comparatively lagging behind other developing countries [24].



It is noteworthy that adopting PPP relies on the political, cultural, and fiscal imperatives of a specific country. Therefore, the challenges for developing countries vary notably compared to developed countries [25]. At the global scale, competition issues are inherent because of the complexity of PPP as a procurement system for staged or phased road construction projects toward delivering the best value for money (VFM) [26]. Over the last two decades, notable research has been conducted to understand the dynamics of a PPP under construction [27]. Tang, Shen, and Cheng [28] reported that empirical PPP research focuses on risks, relationships, and financing, and non-empirical research emphasizes financing, project success, risks, and concession periods. Later, Cui, Liu [29] reported six research gaps related to social impact assessment, risk management efficiency, performance appraisal, flexible contracting, government supervision, and knowledge management in PPP projects.



Interestingly, another review conducted after eight years reported similar topics such as social networks, conceptualization, risk sharing, adoption, and performance for PPPs [30]. A review study reported the top five critical success factors for PPP projects: appropriate risk allocation and sharing, a strong private consortium, political support, public/community support, and transparent procurement [31]. Similarly, another review study reported challenges in PPP related to financial management, concession period and price determination, operational phase, risk management, project procurement, and stakeholder management [32].



In the last decade, various notable research studies have been conducted to explore the implementation and performance of PPP projects in Pakistan. Chowdhury [33] applied network theory to understand the PPP structure from the stakeholder and intermediary participants’ perspective and their influence on project performance. Noor [34] justified the need for nontraditional procurement methods, i.e., PPP, for road construction projects. Naveed [35] reported variance in perceptions and perspectives among stakeholders of PPP projects. Another study explored the failure drivers of PPPs and found that inappropriate decisions and actions of private-sector partners lead to PPP failure in transportation projects [36]. Noor [37] investigated the issues and barriers to procuring PPP in transport sector projects.



The PPP concession was investigated by Ullah and Thaheem [38] to analyze the industry–academia gap for critical success factors, which turned out to be a huge difference. Later, another study developed a relationship among the critical success factors using system dynamics [39]. The risk allocation capability in PPP was modeled for stakeholders, which is influenced by market, sector, and project contexts [40]. Soomro [41] evaluated socioeconomic and political issues in transportation PPP failure. Khahro [42] developed a risk-severity matrix for sustainable PPP projects, which helped incorporate the United Nations Sustainable Development Goals. Similarly, Ahmad [43] categorized a PPP project’s success in four dimensions: time, cost, objects, quality, or stakeholder satisfaction—reporting that the last is most significant.



Available research advocates for a comprehensive, dynamic, and lifelong performance assessment framework for PPP projects in Pakistan. Currently, such a performance evaluation framework (PEF) for road construction projects demonstrating successful PPP transactions is unavailable. The public organizations in Pakistan at the national, provincial, and local levels opt for PPPs as a viable solution for executing capital projects, with financing from external funding covering the infrastructure, energy, and port sectors [8]. However, it has been reported that there is a significant risk of failure in implementing PPPs in developing countries, and Pakistan is not an exception [39,42]. This study is an attempt to develop a robust performance evaluation framework applicable to PPP projects for road construction in the context of Pakistan.



The rest of the study is organized as follows. Section 2 presents the holistic method adopted in this study and explains the multi-staged approach. Section 3 presents the results and discusses on development and evaluation of the PEF for PPP road construction projects using 10 key performance indicators (KPIS) and 41 performance measures (PMS). Section 4 concludes the study and presents the key takeaways, the study’s limitations, and future research directions.




2. Methodology


This qualitative research follows three main stages for developing the PEF for PPP projects in the road construction sector within the construction industry. The qualitative approach is suitable for this research to gain understanding and collect information and data through exploration to establish the grounded theory, which can potentially be tested through a quantitative approach with a larger dataset [44]. This study followed ref. [45] to identify the factors and qualitative performance measures, ref. [46] to validate the from experts, and ref. [47] for testing the exploratory case-study design. The data collected for the case studies was from focus group interviews [48], project archrivals [49], and site observations [50], as adopted by previous studies on performance evaluation frameworks for PPP projects.



In Stage 1, the PEF for road construction projects was developed. A literature review was conducted to identify the KPIS and respective PMS as given in Table 1. Various relevant academic (journals, conferences, and books) and non-academic (institutional reports and archives) sources were reviewed. Initially, KPIS were extracted from relevant studies conducted in the Pakistan context [37,39,41,51], and then a rigorous review of 72 relevant articles was conducted to enhance the theoretical relevance. A total of 10 KPIS and 41 PMS were extracted from relevant studies and demonstrate the overall performance of PPPs in developing countries.



In Stage 2, the contents of the theoretical PEF were reviewed by the two PPP experts for appropriateness and suitability and affiliated with the case projects as a pilot study to conform to the project nature and the developing country context (specifically for public projects in Pakistan). The experts were selected based on previous experience with PPP projects and engagement in the whole life cycle. The first expert was a deputy director of contracts (works) in LRRA, and the second expert was a coordination manager in LAFCO. Both have relevant construction qualifications and more than five years of experience related to PPP projects in road construction.



In Stage 3, the PEF is validated by case studies, which is a well-adopted research strategy in PPP research [52]. Two operational PPP highway projects were selected as case studies based on their unique and prominent characteristics: (a) the Lahore-Sheikhupura-Faisalabad Dual Carriageway (LSF) and (b) the Lahore Ring Road, Southern Loop, SL-I and II (LRR). The LSF is the first-ever PPP road construction project claimed to be successful in Pakistan with a concession period of 25 years and a cost of around PKR 6 billion. The LRR is the first project executed after PPP legislation in Punjab province with a similar concession period and cost of around PKR 22 billion. The private partner is a joint venture of four companies in the LSF, but it consists of only one contractor in the case of the LRR. The 25-year concession periods range from 2003 to 2028 for the LSF and from 2017 to 2041 for the LRR.
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Table 1. Performance Evaluation Framework for Public Private Partnership Projects.
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KPIS and PMS

	
References

	
Key Research Question

	
Measurement Scale






	
KPI1—General Aspects of Contract




	
PM1—Nature/Framework of contract

	
[53,54]

	
What is the legal strength of the concession agreement of this project in terms of clarity and unambiguity of its contents?

	
Very strong to very weak




	
PM2—Flexibility in PPP contract

	
[55,56]

	
Does the concession agreement of this project have enough flexibility to cover unknown risks over the concession period?

	
Yes or no




	
PM3—Maintenance regime (MR)/Defect and design liability periods (DLPs)

	
[28,57]

	
How long are the MR and DLPs of this project?

	
Number of years




	
PM4—Allocation and utilization of viability gap fund (VGF)

	
[58,59]

	
How much VGF was allocated and utilized on this project?

	
Percentage of construction cost




	
KPI2—Time Performance




	
PM5—Construction time variance (CTV)

	
[52,60]

	
What is the duration of allocated and actual construction time of this project?

	
Number of days




	
PM6—Construction time growth (CTG)

	
[61,62]

	
What is the construction time growth of this project?

	
Ratio of actual and allocated construction times




	
KPI3—Concession Period




	
PM7—Optimum duration

	
[63,64]

	
Is the concession period of this project optimum?

	
Yes or no




	
PM8—Flexibility

	
[63,65]

	
Is the concession period of this project flexible?

	
Yes or no




	
KPI4—Cost Performance




	
PM9—Construction cost variance (CCV)

	
[66,67]

	
How much are the allocated and actual construction costs of this project?

	
Amount in Pakistani rupees (PKR)




	
PM10—Construction cost growth (CCG)

	
[62,68]

	
What is the construction cost growth of this project?

	
Ratio of actual and allocated construction costs




	
PM11—Unit construction cost (UCC)

	
[69,70]

	
What is the unit construction cost of this project?

	
Ratio of actual construction cost to the length of road




	
PM12—Value for money (VFM) test

	
[71,72]

	
Was VFM test performed for this project?

	
Yes or no




	
PM13—Tax rate/Toll rate

	
[73,74]

	
Are the toll rates of this project optimum?

	
Yes or no




	
PM14—Toll adjustment mechanism

	
[68,75]

	
Does the concession agreement of this project include a toll adjustment mechanism?

	
Yes or no




	
PM15—Viability of financial model

	
[76,77]

	
Is the financial model of this project viable?

	
Yes or no




	
KPI5—Quality Performance




	
PM16—Specified quality vs. actual quality

	
[78,79]

	
Does the actual quality of this project meet its specified quality?

	
Yes or no




	
PM17—Defects and problems

	
[80,81]

	
Are M&R duties of this project performed efficiently?

	
Yes or no




	
PM18—Health and safety

	
[82,83]

	
Mention the number of accidents and their consequences during this project’s construction phase.

	
Number of accidents while consequences as number of minor injuries, major injuries, deaths, and financial losses




	
KPI6—Service Delivery




	
PM19—Specified services vs. actual services

	
[84,85]

	
Do actual services match those specified in the concession agreement of the project?

	
Yes or no




	
PM20—Quality of services

	
[86,87]

	
What is the quality of available services on this project?

	
Excellent to very poor




	
KPI7—Coherence




	
PM21—Internal coherence

	
[88,89]

	
Does this project have internal coherence?

	
Yes or no




	
PM22—External coherence

	
[89,90]

	
Does this project have external coherence?

	
Yes or no




	
KPI8—Inter-organizational Cooperation and Partnership




	
PM23—Community involvement

	
[91,92]

	
How much has the local community been involved in important decisions regarding this project?

	
Percentage of the local community




	
PM24—Operational difficulties

	
[93,94]

	
Are any operational difficulties associated with this project?

	
Yes or no




	
PM25—Number of disputes

	
[95,96]

	
How many disputes have occurred on this project?

	
Number of disputes




	
PM26—Imposition of penalties/damages

	
[85,97]

	
How many times were penalties/damages imposed on this project?

	
Number of instances




	
PM27—Trust building between public and private partners

	
[98,99]

	
What is the level of trust built between public and private partners due to this project?

	
Excellent to very poor




	
PM28—Relations with other departments/organizations

	
[62,100]

	
What is the impact of this project on the relations of your entity with other departments/organizations?

	
Excellent to very poor




	
PM29—Risk sharing mechanism

	
[101,102]

	
Does the concession agreement of this project involve a proper risk-sharing mechanism?

	
Yes or no




	
PM30—Satisfaction of key stakeholders

	
[103,104]

	
Are you satisfied with this project?

	
Yes or no




	
KPI9—Socio-Economic Impact




	
PM31—Community labor/Local labor/Local Employment

	
[105,106]

	
How much local labor has been engaged in this project?

	
Percentage of total labor




	
PM32—Local procurement

	
[107,108]

	
How much local procurement has been done on this project?

	
Percentage of total procurement




	
PM33—Impact on the local economy

	
[51,109]

	
What is the impact of this project on the local economy?

	
Percentage increase/decrease in the local economy




	
PM34—Capacity building/Training

	
[110,111]

	
Did this project help in the capacity building of your entity in PPP transactions, including through training?

	
Yes or no




	
PM35—Impact on vehicle operating costs (VOCs)

	
[110,112]

	
What is the impact of this project on VOCs?

	
Percentage increase/decrease in VOCs




	
PM36—Impact on travel time

	
[113,114]

	
What is the impact of this project on travel time?

	
Percentage increase/decrease in travel time




	
PM37—Impact on the environment

	
[115,116]

	
What is the impact of this project on the local environment?

	
Positive to negative




	
PM38—Impact on the commercialization of the vicinity

	
[117,118]

	
What is the impact of this project on the commercialization of the vicinity?

	
Percentage increase/decrease




	
KPI10—Sustainability




	
PM39—Nature of benefits

	
[119,120]

	
What is the nature of the benefits of this project?

	
Long-term or short term




	
PM40—Self-sustainability

	
[121,122]

	
Is this project self-sustainable?

	
Yes or no




	
PM41—Scalability and replicability

	
[123,124]

	
Is this project scalable and replicable?

	
Yes or no









A triangulation approach [125] was adopted to collect the information for each PM from both case studies. Information was mainly collected through focus group sessions with stakeholders as conducted by [50] and the information is available on institutional websites and in reports. Stakeholders who play a critical role on PPP projects, as identified by [103], include a public partner, a private partner, an SPV (special purpose vehicle or project company), financer(s), an escrow agent, commuters/users, and the local community. The same information from various stakeholders determines authenticity and reliability. In addition, site observations on various occasions [126] help to understand relevant aspects of KPIS through the ongoing progress of projects. The mapping of various potential information sources against each PM is shown in Appendix A.




3. Results and Discussion


3.1. Performance Evaluation Framework for PPP Projects


As shown in Table 1, various KPIS and PMS are utilized in this study to develop the PEF for Pakistan’s PPP projects. KPI1 deals with general features of a PPP project’s contract/concession agreement. It is assessed through four PMS. PM1 investigates the legal strength of the concession agreement in terms of clarity and unambiguity in its definitions and contents, as well as the allocation of responsibilities to the parties involved. PM2 investigates flexibility in concession agreements to deal with the unknown risks associated with the long-term nature of the agreement. PM3 investigates the extent of responsibility of the private partner regarding the maintenance and rehabilitation (M&R) of the project. PM4 investigates the project’s allocation and utilization of the viability gap fund (VGF).



KPI2 deals with the construction-time performance of a PPP project and has two PMS. PM5 investigates variation between allocated and actual construction duration of the project. A positive sign indicates that actual construction time is less than the allocated construction time and vice versa. PM6 investigates the deviation of the actual construction duration from the allocated construction duration in the form of a ratio. If its value is less than one, it indicates that the actual construction time is less than the allocated one and vice versa.



KPI3 was included in the evaluation framework during the pilot study phase, and later it was supported by the literature. It is assessed through two PMS and deals with the duration of the concession period of a PPP project. PM7 investigates the optimity of the concession period duration of the project. PM8 investigates the availability of the option to revise the duration of the concession period to account for unknown risks emerging during the project.



KPI4 deals with the cost performance of a PPP project and is assessed through seven PMS. PM9 investigates variation between the allocated and actual construction costs of the project. A positive sign indicates that the actual construction cost is less than the allocated construction cost and vice versa. PM10 investigates the deviation of the actual construction cost from the allocated construction cost in the form of a ratio. If its value is less than one, it indicates that the actual construction cost is less than the allocated one and vice versa. PM11 investigates the unit construction cost of the project, and it helps compare the project with other projects executed in the same sector, preferably under similar conditions. PM12 investigates the application of the VFM test on the project while determining its feasibility. PM13 investigates the optimity of toll/tax rates levied on the project. PM14 investigates the availability of a toll adjustment mechanism in the concession agreement to account for the viability of the financial model. PM15 investigates the viability of the financial model of the project in terms of key economic indicators.



KPI5 deals with the quality performance of a PPP project that is assessed through three PMS. PM16 investigates the conformity of the actual quality of the project with that specified in the concession agreement. PM17 investigates efforts made by the private partner to maintain the project in agreed condition during its construction and operation and maintenance (O&M) phases. PM18 investigates the health and safety arrangement made by the private partner during the construction and O&M phases of the project.



KPI6 deals with providing basic and necessary services on a PPP project based on its geographical location. It is assessed through two PMS. PM19 investigates the conformity of the actual services provided on the project to those specified in the concession agreement. PM20 investigates the quality of the actual services provided on the project in terms of their human resources’ behavior, machinery, delivery time, etc.



KPI7 deals with the conformance of a PPP project with local developmental policies that are assessed through two PMS. PM21 investigates the conformance of the project with the developmental policies of the client (government entity). PM22 investigates the conformance of the project with the developmental policies of the state/country.



KPI8 deals with the interaction between various stakeholders of a PPP project and is assessed through eight PMS. PM23 investigates the involvement of the local community in making important decisions about the project over its life cycle. PM24 investigates operational difficulties associated with the project during its concession period. PM25 investigates several disputes that arise during the life cycle of the project. PM26 investigates several incidents of imposition of penalties or damages on either of the partners during the project’s life cycle. PM27 investigates the level of trust built between the partners during the project’s life cycle. PM28 investigates the impact of the project on the relations of the partners with other departments and organizations involved in the project during its life cycle. PM29 investigates the provision of a proper risk-sharing mechanism in the concession agreement to account for critical risks that may arise during the project’s life cycle. PM30 investigates the satisfaction level of key stakeholders with the project during its life cycle.



KPI9 deals with the socioeconomic impact of a PPP project on its key stakeholders and is assessed through eight PMS. PM31 investigates the extent of the local labor involved in the construction and O&M phases of the project. PM32 investigates the extent of local procurement involvement in the construction and O&M phases of the project. PM33 investigates the impact of the project on the local economy during its life cycle. PM34 investigates the impact of the project on the capacity of the partners/parties during its life cycle, including that caused by different training programs arranged on the project. PM35 investigates the impact of the project on the vehicle operating costs (VOCs) borne by the commuters/users during its life cycle. PM36 investigates the impact of the project on travel time taken by the commuters/users during its life cycle. PM37 investigates the impact of the project on the local environment during its life cycle. PM38 investigates the impact of the project on the commercial values of properties and land located in its vicinity over its life cycle.



KPI10 deals with the extent to which a PPP project continues to serve its intended purpose(s) over its life cycle. It is assessed through three PMS. PM39 investigates the time-scaled nature of the benefits of the project over its life cycle. PM40 investigates the self-sustainability of the project in economic, financial, social, and environmental terms. Finally, PM41 investigates the replicability and scalability of the project over its life cycle. Scalability refers to the extension of the project in the future. Replicability refers to developing a replica of the project in similar conditions.




3.2. Expert Review


The experts further review the developed PEF for clarity and relevancy to the current project setting for PPP.




3.3. Case Study Validation and Triangulation


The proposed PEF was tested to evaluate the performance of selected case studies, i.e., the LSF and the LRR. The LSF project has been operational for the last 19 years, while the LRR project has been operational for the last 5 years. The data about both case studies were collected from various information sources in conformance by applying the triangulation approach with Annexure-I. The collected data were then analyzed, and the summarized results are given in Table 2.



The LRR performed comparatively better than the LSF against KPI1. PM1 shows that the concession agreement of the LSF is “weak” while the LRR’s is “strong”. Information from various sources indicates that ambiguity in the assignment of responsibilities and definition of some tasks renders the concession agreement of the LSF weak. It is a potential source of conflicts and disputes between the partners [127]. PM2 shows that concession agreements of both case studies are flexible to accommodate unknown risks. PM3 shows that the maintenance period of both case studies is 25 years, while the LRR has a one-year defect liability period (DLP) and the LSF has no DLP. The DLP of the LRR project will start after its maintenance period lapses. The DLP played a vital role in evaluating the PPP project performance as parties are still engaged in remedial work while in operation [57]. PM4 shows that the LSF had no VGF while the LRR had a VGF equal to 19% of its construction cost. The VGF in the LRR project was necessitated by its financial nonviability because of the very high costs of land acquisition and embankment construction. Despite the involvement of provincial government engagement in both projects, multi-contractor engagement impacts the VGF. The VGF for PPP projects enhance the stake of the government investment and the result of financial viability [59].



The LSF performed comparatively better than the LRR against KPI2. PM5 and PM6 show that the LSF project has a positive construction time variance (CTV) value and a construction time growth (CTG) value of less than one (01). It is a good aspect of the project as it provides the private partner more time for revenue collection from the project. The LRR project achieved substantial (95%) completion of its construction stage on time and subsequently was made operational. However, it had not achieved 100% completion of its construction even by the time this research work was being conducted because of various political and administrative bottlenecks. This is contextual as the completion time for PPP projects should be on time or before time compared to traditional contractual arrangements [60]. Therefore, the provision for time variance must be considered in the context of developing countries.



The TLSF and LRR performed equally against KPI3. PM7 shows that the concession period of both case studies is “optimum”. It is strengthened by the fact that the concession period for most of the PPP projects in Pakistan generally varies from 20 to 30 years [128]. PM8 shows that the concession period of both case studies can be adjusted to account for unknown risks. It is a good indication of the financial viability of the projects [129].



The LRR performed comparatively better than the LSF against KPI4. PM9 and PM10 show that the LSF project has a negative construction cost variance value (CCV) and a construction cost growth (CCG) value of more than one (1). This is not a good sign as it puts a constraint on the financial viability of the project. Substantial completion of the LRR project was achieved through budgeted costs. As its 100% completion is still pending, its total cost is unknown. It is important how the profit allocation has been set when there is a potential cost increase [67]. This will help to manage the cost variance. PM11 shows the unit construction cost (UCC) of both case studies. These values are justifiable compared to those of similar projects carried out in Pakistan. PM12 shows that no VFM test was performed for the LSF project, while a VFM study was carried out for the LRR project. One of the potential reasons for the absence of a VFM study in the LSF project was the lack of legislation and guidelines on PPP transactions in the country when the LSF project was initiated. VFM is a tool to check the viability of a PPP project and the overall decision-making [72]. PM13 shows that both case studies have “optimum” toll rates, while PM14 shows that the concession agreements of both case studies have “toll adjustment mechanisms”. PM15 shows that the financial models of both case studies are “nonviable”, corresponding to incorrect financial projections developed for these projects. The main factors responsible for the nonviability of financial models are the volatile economy of Pakistan, incorrect assumptions, troubled local industry, and force majeure events such as COVID-19. Revenue instability and embedded risk make the financial model nonviable, with no support or incentive for PPP projects [77]. Information from various sources indicates that it is one of the most critical PMS because of its direct impact on the overall sustainability of the PPP projects.



The LRR performed comparatively better than the LSF against KPI5. PM16 shows that the actual quality of both case studies meets the specified quality. PM17 shows that the M&R duties of both case studies are being performed efficiently, and no alarming problems and defects exist in these projects. PM18 shows that more accidents occurred during the construction of the LSF project than that of the LRR project and thus had more serious consequences. This can be attributed to the LSF being an open-access road while the LRR is a restricted-access one. Reference [82] reported that the health and safety of native residents is normally at stake in infrastructure projects in urban areas, especially when there are more congested spaces and less provision for alternate routes for pedestrians and traffic. It is essential to include more leading safety indicators to avoid severe accidents on construction sites [130].



The LSF performed comparatively better than the LRR against KPI6. PM19 shows the LSF provides all the specified services, which is not the case for the LRR. The main reasons for the pending services on the LRR are political and administrative bottlenecks and the differences among public and private partners in interpreting some contract clauses related to its services. However, legislation intervention plays a significant role in implementing the PPP for public projects and making partners accountable by contract [85]. PM20 shows that relevant stakeholders are “satisfied” with the quality of available services in both case studies. The prime motive of a PPP is to satisfy all the partners based on mutual interest and the core of nontraditional contractual arrangements [86].



LSF and LRR performed equally against KPI7. PM21 shows that both case studies have “internal coherence”, while PM22 shows that both case studies have “external coherence”. The overall coherence demonstrates the common interpretation of the PPP’s number of partners and the nature of the transaction [89].



The LRR performed comparatively better than the LSF against KPI8. PM23 shows that more than 50% of local community has been involved in major decisions regarding both case studies. Local community involvement plays a vital part in successful PPP projects [91]. PM24 shows that both case studies face operational difficulties such as the local community throwing garbage/trash within the right-of-way (ROW), challenges in toll collection, and illegal road access by unauthorized vehicles. PM25 shows that both case studies have faced no documented disputes between partners so far. Similarly, PM26 shows that both case studies have no recorded incidents of penalties on any of the partners so far. PM27 shows that both case studies resulted in a “very poor” trust level between public and private partners, which is not good. Relational governance is essential to develop a collaborative environment among public and private partners to gain trust based on a fair deal [99]. PM28 shows that both case studies had an “excellent” impact on the relations of the public and private partners with other departments and organizations. PM29 shows that the LSF has no proper risk-sharing mechanism in its concession agreement while the LRR has a proper risk-sharing mechanism in its concession agreement. The private partner is to bear all financial risks related to the project in the case of the LSF, while both partners will bear financial risks according to the agreed “windfall sharing mechanism” in the case of the LRR. Having no proper risk-sharing mechanism in PPP projects leads to a disastrous situation where partners end disputes with litigation [101]. PM30 shows that all stakeholders expressed their overall satisfaction with the PPP arrangement, which is a good sign.



The LSF and the LRR performed almost equally against KPI9. PM31 shows that almost all the labor involved in the project belongs to the local community. PM32 shows that almost all the procurement related to the project has been carried out through local markets. PM33 shows that both case studies resulted in an increased local economy caused by increased commercial road activities. PM34 shows that both case studies helped build the capacity of most of the personnel involved, which is a good indication. Furthermore, no PPP-related training program has been included in their scope, which is good for developing the future capacities of the teams. However, institutional and technical constraints should be addressed toward PPP implementation with a focus on cognitive and social undertakings [101]. PM35 and PM36 show that both case studies helped reduce VOCs and the travel time of commuters/users, which is a good indication. PM37 shows that both case studies had a “positive” impact on the local environment. PM38 shows that both projects caused nearly 100% growth in the commercialization of the vicinity, which is a positive indication for local business development.



The LSF and the LRR performed equally against KPI10. PM39 shows that both projects have long-term benefits for stakeholders. PM40 shows that both projects are self-sustainable. Finally, PM41 shows that both projects are scalable and replicable.



To summarize, the LRR is performing better than the LSF overall. The performance of both projects has been evaluated at different instances during their life cycles, while their detailed evaluation covers almost all their important aspects.





4. Conclusions and Recommendations


PPPs have become a crucial developmental tool for developing countries like Pakistan, given their difficult economic conditions. The concerned governments must create awareness about PPP transactions among their policymakers and decision-makers and the masses to make these transactions successful in a true sense. The monitoring and evaluation (M&E) of PPP projects is essential to keep track of their key objective, i.e., to deliver VFM, but the global research on the M&E of PPPs is limited [29], and there is no standard framework available for the purpose. Furthermore, the developed frameworks are contextualized in terms of project type and country.



This study presents a comprehensive, dynamic, and life-long PEF for PPP road construction projects. The PEF consists of 10 KPIS and 41 related PMS extracted from the literature and validated through expert opinion. The utilization of various sources of information increases the confidence in the evaluation results. This framework can be easily used to assess the performance of a PPP road project at any instant of its life cycle in other developing countries. Furthermore, there is a provision to modify the current framework according to the need of the PPP project. The proposed PEF has been further tested through its application on two functional projects in Pakistan. Overall, the LRR project is performing better than the LSF project. However, some evaluation results are alarming, such as those against PM15 and PM27. This is consistent with the review study [32], which mentioned that financial and stakeholder management are critical challenges in implementing the PPP. However, PPPs are still in the transition phase to becoming fully adopted by the construction industry of Pakistan. The performance of the case studies in these aspects needs improvement, and this study will be very helpful in any such endeavor.



Current PEF comprises all the relevant KPIS and PMS essential to portray the performance of the PPP project in road construction. This will help all the PPP stakeholders determine the performance at any stage of the project life cycle—most importantly in designing the PPP contractual arrangement of new projects. Furthermore, the PEF is a benchmark study for effective PPP implementation to explore the inherent mutual benefits to stakeholders. Finally, the PEF also complements the 2017PPP Law to provide a guideline for stakeholders for successful PPP.



The PEF is useful for policymakers involved in decision-making for development projects, allowing them to include the critical aspects for successful projects while considering PPPs as a procurement strategy. Nevertheless, the PPP is a potential source for acquiring capital for government agencies, but the successful completion of the projects is essential. A snapshot of the performance at a specific time during project execution is significant to determine the progress alignment with expectations. Hence, this PEF has the potential to provide all the necessary information to develop strategies to counter the hidden risks that evolved during the projects. Furthermore, applying PEF helps funding agencies acquire project insight and gain confidence in the funding utilization. On the other hand, contractors are accountable for timely project completion.



It is noteworthy that this framework has limitations. This framework is applicable to running projects to gain insight into the performance of PPPs. However, this helps to take the timebound performance snapshot for the running project to compare with the expected outcomes from the PPPs on projects at various stages. In this account, there is a possibility that not all KPIS and PMS are relevant at a specific time on the project. Furthermore, this study relied on only two large-scale running road construction projects within the infrastructure sector. There is an opportunity to increase the case studies to achieve a wider application for this framework. Furthermore, there is potential to identify the country context aspects in this PEF and compare them with other developing or developed countries. PPP implementations vary by government departments (national, provincial, and local) and other agencies, so selecting this framework is more beneficial. Different stakeholders’ possible amendments should be made before application. The current PEF only applies to road construction projects, but its relevance to other types of construction is a potential area for further investigation.



The successful execution of PPP transactions for projects is essential for improving VFM. However, critical challenges are inevitable when a PPP is used on projects because of the inherent uncertainty driven by the contextual nature. The PEF developed in this study has the potential to measure the variations related to PPP implementation and to provide a practical instrument to check project performance.
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Table A1. Potential information sources for each performance measure.






Table A1. Potential information sources for each performance measure.





	
Sr. No.

	
Key Performance Indicators

	
Sr. No.

	
Performance Measures

	
Project Documents

	
Key Stakeholders

	
Site




	
Public Partner

	
Private Partner

	
SPV

	
Financier(s)

	
Escrow Agent

	
Commuters/Users

	
Local Community

	






	
1

	
General Aspects of Contract

	
1

	
Nature/Framework of PPP Contract

	
•

	
•

	
•

	
•

	

	

	

	

	




	
2

	
Flexibility in PPP Contract

	
•

	
•

	
•

	
•

	

	

	

	

	




	
3

	
Maintenance Regime (MR) / Defect & Design Liability Periods (DLPs)

	
•

	
•

	
•

	
•

	

	

	

	

	




	
4

	
Allocation and Utilization of Viability Gap Fund

	
•

	
•

	
•

	
•

	

	

	

	

	




	
2

	
Time Performance

	
5

	
Construction Time Variance (CTV)

	
•

	
•

	
•

	
•

	
•

	

	

	

	




	
6

	
Construction Time Growth (CTG)

	
•

	
•

	
•

	
•

	
•

	

	

	

	




	
3

	
Cocession Period

	
7

	
Optimum Duration

	
•

	
•

	
•

	
•

	
•

	
•

	

	

	




	
8

	
Flexibility

	
•

	
•

	
•

	
•

	
•

	
•

	

	

	




	
4

	
Cost Performance

	
9

	
Construction Cost Variance (CCV)

	
•

	
•

	
•

	
•

	
•

	

	

	

	




	
10

	
Construction Cost Growthn(CTG)

	
•

	
•

	
•

	
•

	
•

	

	

	

	




	
11

	
Unit Construction Cost (UCC)

	
•

	
•

	
•

	
•

	
•

	

	

	

	




	
12

	
Value for Money (VFM) Test

	
•

	
•

	

	

	

	

	

	

	




	
13

	
Tax Rate/Toll Rate

	
•

	
•

	
•

	
•

	
•

	
•

	
•

	

	
•




	
14

	
Toll Adjustment Mechanism

	
•

	
•

	
•

	
•

	
•

	
•

	

	

	




	
15

	
Viability of Financial Model

	
•

	
•

	
•

	
•

	
•

	
•

	

	

	




	
5

	
Quality Performance

	
16

	
Specified Quality vs Actual Quality

	
•

	
•

	
•

	
•

	

	

	

	

	




	
17

	
Defects and Problems

	
•

	
•

	
•

	
•

	

	

	
•

	

	
•




	
18

	
Health & Safety

	
•

	
•

	
•

	
•

	

	

	

	

	




	
6

	
Service Delivery

	
19

	
Specified Services vs Actual Services

	
•

	
•

	
•

	
•

	

	

	
•

	

	
•




	
20

	
Quality of Services

	
•

	
•

	
•

	
•

	

	

	
•

	

	
•




	
7

	
Coherence

	
21

	
Internal Coherence

	
•

	
•

	

	

	

	

	

	

	




	
22

	
External Coherence

	
•

	
•

	

	

	

	

	

	

	




	
8

	
Inter-Organizational Cooperation & Partnership

	
23

	
Community Involvement

	
•

	
•

	
•

	
•

	

	

	

	

	




	
24

	
Operational Difficulties

	
•

	
•

	
•

	
•

	

	

	

	

	




	
25

	
Number of Disputes

	
•

	
•

	
•

	
•

	

	

	

	

	




	
26

	
Imposition of Penalties/Damages

	
•

	
•

	
•

	
•

	

	

	

	

	




	
27

	
Trust Building between Public and Private Partners

	
•

	
•

	
•

	
•

	

	

	

	

	




	
28

	
Relations with other Departments/Organizations

	
•

	
•

	
•

	
•

	
•

	
•

	

	

	




	
29

	
Risk Sharing Mechanism

	
•

	
•

	
•

	
•

	
•

	
•

	

	

	




	
30

	
Satisfaction of Key Stakeholders

	
•

	
•

	
•

	
•

	
•

	
•

	
•

	
•

	




	
9

	
Socio-Economic Impact

	
31

	
Community Labour/Local Labour/Local Employment

	
•

	
•

	
•

	
•

	

	

	

	
•

	




	
32

	
Local Procurement

	
•

	
•

	
•

	
•

	

	

	

	
•

	




	
33

	
Impact on the Local Economy

	
•

	
•

	
•

	
•

	

	

	

	
•

	




	
34

	
Capacity Building/Training

	
•

	
•

	
•

	

	
•

	
•

	

	

	




	
35

	
Impact on Vehicle Operating Costsn (VOCs)

	
•

	
•

	
•

	
•

	

	

	
•

	

	
•




	
36

	
Impact on Travel Time

	
•

	
•

	
•

	
•

	

	

	
•

	

	
•




	
37

	
Impact on the Environment

	
•

	
•

	
•

	
•

	

	

	
•

	
•

	
•




	
38

	
Impact on the Commercialization of the Vicinity

	
•

	
•

	
•

	
•

	

	

	

	
•

	




	
10

	
Sustainability

	
39

	
Nature of Benefits

	
•

	
•

	
•

	
•

	
•

	
•

	
•

	
•

	




	
40

	
Self Sustainability

	
•

	
•

	
•

	
•

	
•

	
•

	
•

	
•

	




	
41

	
Scalability and Replicability

	
•

	
•

	
•

	
•

	
•
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Table 2. Evaluation Results for LSF and LRR.
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KPIS and PMS

	
Case Studies




	
LSF

	
LRR






	
KPI1—General Aspects of Contract




	
PM1—Nature/Framework of contract

	
Weak

	
Strong




	
PM2—Flexibility in PPP contract

	
Yes

	
Yes




	
PM3—Maintenance regime (MR)/Defect and design liability periods (DLPs)

	
MR: 25 years

	
MR: 25 years




	
No DLPs

	
Defect LP: 1 year




	
PM4—Allocation and utilization of viability gap fund (VGF)

	
No VGF

	
19% VGF




	
KPI2—Time Performance




	
PM5—Construction time variance (CTV)

	
- 325 days (early)

	
0 days (substantial completion)




	
PM6—Construction time growth (CTG)

	
0.75

	
1




	
KPI3—Concession Period




	
PM7—Optimum duration

	
Yes

	
Yes




	
PM8—Flexibility

	
Yes

	
Yes




	
KPI4—Cost Performance




	
PM9—Construction cost variance (CCV)

	
- PKR 1325 million

	
0




	
PM10—Construction cost growth (CCG)

	
1.27

	
1




	
PM11—Unit construction cost (UCC)

	
PKR 55.42 million/KM

	
PKR 1104.10 million/KM




	
PM12—Value for money (VFM) test

	
No

	
Yes




	
PM13—Tax rate/Toll rate

	
Yes

	
Yes




	
PM14—Toll adjustment mechanism

	
Yes

	
Yes




	
PM15—Viability of financial model

	
No

	
No




	
KPI5—Quality Performance




	
PM16—Specified quality vs. actual quality

	
Yes

	
Yes




	
PM17—Defects and problems

	
Yes

	
Yes




	
PM18—Health and safety

	

	




	
Accidents

	
>50

	
5–15




	
Minor injuries

	
36

	
Nil




	
Major injuries

	
8

	
2




	
Deaths

	
12

	
7




	
Financial losses

	
PKR 5 million

	
Nil




	
KPI6—Service Delivery




	
PM19—Specified services vs. actual services

	
Yes

	
No




	
PM20—Quality of services

	
Good

	
Good




	
KPI7—Coherence




	
PM21—Internal coherence

	
Yes

	
Yes




	
PM22—External coherence

	
Yes

	
Yes




	
KPI8—Inter-organizational Cooperation and Partnership




	
PM23—Community involvement

	
>50%

	
>50%




	
PM24—Operational difficulties

	
Yes

	
Yes




	
PM25—Number of disputes

	
Nil

	
Nil




	
PM26—Imposition of penalties/damages

	
Nil

	
Nil




	
PM27—Trust building between public and private partners

	
Very poor

	
Very poor




	
PM28—Relations with other departments/organizations

	
Excellent

	
Excellent




	
PM29—Risk sharing mechanism

	
No

	
Yes




	
PM30—Satisfaction of key stakeholders

	
Yes

	
Yes




	
KPI9—Socio-Economic Impact




	
PM31—Community labor/Local labor/Local Employment

	
80–90%

	
>90%




	
PM32—Local procurement

	
80–90%

	
>90%




	
PM33—Impact on the local economy

	
>25% Increase

	
 ~ 20% Increase




	
PM34—Capacity building/Training

	
Yes

	
Yes




	
PM35—Impact on vehicle operating costs (VOCs)

	
>20% decrease

	
>20% decrease




	
PM36—Impact on travel time

	
>20% decrease

	
>20% decrease




	
PM37—Impact on the environment

	
Positive

	
Positive




	
PM38—Impact on the commercialization of vicinity

	
>100% increase

	
 ~ 100% increase




	
KPI10—Sustainability




	
PM39—Nature of benefits

	
Long term

	
Long term




	
PM40—Self-sustainability

	
Yes

	
Yes




	
PM41—Scalability and replicability

	
Yes

	
Yes
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