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ABSTRACT 

The Indian economy has been delivering solid economic growth across most sectors for the last few years. However, both 

for the momentum to continue as well as for growth to be distributed fairly and equitably across all sections of society, it 

is vital to develop infrastructure – power, water, roads, ports, airports, urban bus and metro lines, health and education 

facilities, etc., - which is the backbone for businesses, livelihoods and living. The Government of India (GOI) has 

therefore focused on developing several enabling tools and activities to spur private sector investment into the country 

through the modality of PPPs. To fulfill the increasing demands of the public, Public Private Partnership (PPP) has been 

increasingly used to procure infrastructure projects, such as motor ways, bridges, tunnels and railways. However, the 

risks involved in PPP projects are unique and dynamic due to large amount of investment and long concession period. 

About 70 % of PPP projects fail due to improper allocation of risks between project participants. The present work was 

focused on the aspects of management of these risks. The previous works done on risk management has been taken as a 

benchmark. This paper refers to the brief knowledge of different methods and techniques suggested and proposed by 

different authors for identification, evaluation and mitigation of risks related to PPP projects. 
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I. INTRODUCTION 

Infrastructure development is one of the key factors that have significant and positive influence on economic 

growth of a country, especially with the developing countries (ADB, 1996). However, development of 

infrastructure requires massive capital investments since most infrastructure projects are large and high level 

of complexity (Grimsey and Lewis, 2002). Thus, most developing countries do not have the required amount 

of capital to develop the necessary infrastructure on their own. This leads to the economic condition will be 

suffered. Therefore, in order to keep pace with the economic growth and the increasing demand from ever-

growing population, the private sector participation was introduced with the intention to assist the government 

of these developing countries by proving additional capital investment to finance the infrastructure sector 

development (Walker and Smith, 1995).  

Over the past few years, GoI has been stepping up public investments in infrastructure and exploring 

alternative sources for funding infrastructure projects to inspire confidence of the private sector to invest 

money and technical expertise on a large scale. Further, it has been ensuring adequate checks and balances 

through transparency, competition, and regulation. Typically, a Public Private Partnership (PPP) project 

involves a public sector agency and a private sector consortium, which comprises contractors, maintenance 

companies, private investors, and consulting firms. PPP projects can be based on different types of models: 

Build-Operate- Transfer (BOT); Build-Own-Operate-Transfer (BOOT); Operate-Maintain Share-And-

Transfer (OMST); concession; and joint venture and community based provision. The PPP model was 

conceptualised keeping in mind the following factors: 

 Maximising investments to tackle budgetary constraints: 
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 Providing efficient services at affordable prices through healthy competition; and 

 Sharing risks involved in development of world-class infrastructure assets.  Globally, PPPs are the 

preferred mode for project execution and have a high success rates as well. 

 

Fig. 1.1. PPP Projects in India 

The Indian economy has been delivering solid economic growth across most sectors for the last few years. 

However, both for the momentum to continue as well as for growth to be distributed fairly and equitably 

across all sections of society, it is vital to develop infrastructure – power, water, roads, ports, airports, urban 

bus and metro lines, health and education facilities, etc, - which is the backbone for businesses, livelihoods 

and living. It is estimated that to bridge the infrastructure gap in India, over Rs 24 trillion ($500 billion) in 

investments is required with at least $150 billion needed from the private sector, over a 5 year period (2007-

2012). The Government of India (GOI) has therefore focused on developing several enabling tools and 

activities to spur private sector investment into the country through the modality of PPPs .It is therefore vital 

for both:  

 Catalyzing of investments for building new infrastructure,  

 For improving the efficient operation and management of assets, existing and new, over their lifetime 

and ensuring a real focus on service delivery. 

PPP itself is a generic term which can stand for a myriad number of structures and forms. It involves real 

partnership between the appropriate government authority, private operators and end-users. The key issue in 

developing a PPP is common sense allocation of risks and activities to the party that can manage it best. With 

a well-defined set of parameters monitoring the performance of a PPP operator, improvements in service 

efficiencies should be a clear result from any PPP. The ultimate aim of PPPs is thus not just building assets, 

but actually operating and maintaining them so as to provide sustainable services which benefit the end user of 

services, whether water or power supply, provision of good quality education, etc. In this way, all form of 

natural resources, capital resources and manpower resources can be truly achieved. 

 

II. PUBLIC PRIVATE PARTNERSHIP MODEL 

2.1 Definition of PPP 

There is no single definition of Public-Private Partnership (PPP). PPP broadly refers to long- term, contractual 

partnerships between public and private sector agencies, specially targeted towards financing, designing, 
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implementing, and operating infrastructure facilities services that were traditionally provided by the public 

sector. In a PPP, each partner, usually through legally binding contract(s) or some other    mechanism, agrees 

to share responsibilities related to implementation and/or operation and management of a project. This 

collaboration or partnership is built on the expertise of each partner that meets clearly defined public needs 

through appropriate allocation of:  

 Resources 

 Risks 

 Rewards 

 Responsibilities  

The allocations of these elements and other aspects of PPP projects such as, details of implementation, 

termination, obligations, dispute resolution and payment arrangements are negotiated between the parties 

involved and are documented in written contract agreement(s) signed by them. As per the Scheme for 

Financial Support to Public Private Partnerships in Infrastructure, of the Government of India, “The Public-

Private Partnership (PPP) Project means a project based on contract or concession agreement between a 

Government or statutory entity on the one side and a private sector company on the other side, for delivering 

an infrastructure service on payment of user charges.”  

India implemented the PPP model in road development in a big way and achieved financial closure of more 

than 270 projects as of Nov 2009. Most of these projects are real-toll contracts that require expanding existing 

capacity to four lanes or more along with a government subsidy. Some long-term road capacity contracts, 

known as annuity contracts, have also been used. Both these contractual models have proved attractive to the 

private sector and to financiers. 

. 

Fig. 2.1 PPP Project by Value 

 

2.2 Characteristic of PPP Model: 

Unlike the traditional procurement, PPP scheme has unique characteristics. Li and Akintoye (2003) 

summarize common PPP project’s features as follows: 

 A partnership involves at least two actors: public sector and another from the private sector. The 

Capital investment from private sector is crucial element of PPP’s incentive structures since it shows 

willingness, effort of private sector in fulfilling the project. 
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 Each participant is a principal which means each of the participants is capable of bargaining on its 

own behalf rather than having to refer back to other sources of authority. In some instances, the public sector 

has to set up a special agency that is capable of entering into partnership before collaboration becomes 

possible. 

 The partnership establishes an enduring and stable relationship among actors based on a long-term 

contractual relationship. 

 Each of the participants brings values to the partnership. Therefore, for the partnership to be a genuine 

relationship, each will have to transfer some resources such as material (money or land, etc.) or immaterial 

(authority, etc.) to the partnership. Innovation, service levels and payment mechanism are important factors 

for PPP procurement. 

 A partnership implies a sharing of risks and responsibilities for the outcomes or activities between 

parties involved. This differs from other relationships between the public and the private sectors in which the 

public sector retains control over policy decisions after receiving the advice of organizations in the private 

sector. Efficiency gains through appropriate sharing of risks and responsibilities in which the public sector 

retains mainly sovereign tasks and the private bears those for implementation. 

 

Fig. 2.2 Comparison to Other Models 

 

III. RISK MANAGEMENT 

3.1 Definition of Risk Management: 

Risk is the potential that a chosen activity or action will lead to a loss or an undesirable outcome. Risk has 

been defined in number of ways in English literature, among which are the following: 

 “A situation where there exists no knowledge of its outcome”. 

 “The variation in possible outcomes that exist in nature in a given situation”. 

 “The possibility of loss, injury or other adverse or unwelcome circumstance; a chance or situation 

involving such a possibility”. 

 “Lack of predictability about structure, outcome or consequences in decision or planning situations”. 

 “Effect of uncertainty on objectives”. 
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Risk can be practically defined as the product of the probability of an event occurring and the consequences if 

the event does occur. Depending on the amount of information available, risk can be measured qualitatively or 

quantitatively. To fully define a risk it is necessary to understand its two component elements: 

 The likelihood of a particular risk actually happening; and  

 The impact or consequences if it happens. 

Al-bahar (1989) combined the essence of both risk and uncertainty and defined risk in the context of project 

management “the exposure to the chance of occurence of events adversely or favourably affecting project 

objectives as a consequence of uncertainty”. He also characterized risk with three components risk event, the 

uncertainty of the event and the potential loss or gain. Martin and Heaulme (1998) have added another 

component “time of occurrence” to chracterise risk in addition to event, probability and impact. Survey 

research conducted by Akintoye and Macleod (1997) among contractors and project management practices of 

UK construction industry has revealed that the average perception with respect to project risk is “the 

likelihood of unforeseen factors occurring which would adversely affect the successful completion of the 

project in terms of cost, time and quality. 

3.2 Types of Risk: 

There are various types of risks which are faced by any infrastructure project due to the complexity of the 

arrangement in terms of documentation, financing, taxation, technical details, sub agreements etc. At least 

nine risks are faced by any infrastructure project:  

1. Technical risk due to engineering and design failures. 

2. Construction risks because of faulty construction techniques and cost escalation and delays in 

construction. 

3. Operating risk due to higher operating cost and maintenance costs. 

4. Revenue risk, e.g. due to traffic shortfall or failure to extract resources. 

5. Financial risks arising from inadequate hedging of revenue streams and financing costs. 

6. Force majeure risk, involving war and other calamities and acts of god. 

7. Regulatory/ political risk, due to legal changes and unsupportive government policies. 

8. Environmental risk, because of adverse environmental impacts and hazards. 

9. Project default, due to failure of the project from a combination of any of the above. 

 
Fig. 3.1 Types of Risk 

 

The three phases in a PPP project with different risk profiles are developmental phase, construction phase and 

operation phase. The process of project development is quite complex, time consuming and expensive 

business. The level of negotiations is extensive and the opportunity costs are very high. Since the finance 

available during the initial project phase is limited to equity, the financial risk is also high during 

developmental phase.  

The construction phase of a PPP project is also risky due to high financing costs, time spillovers and cost 

overruns. The financial success of a PPP project is highly susceptible to the delay in completion.  
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The operation phase is considered to be with low risk. PPP project can be described as a high risk construction 

project followed by a low risk utility project. Pre completion risks are often greater than post completion risks 

in PPP projects. 

 

 

Fig: 3.2 Risk Profile in various phases 

3.3 Steps in Risk Management: 

Risk management is the process of identifying, analyzing and addressing significant risks on an ongoing basis. 

It is a process that can help avoid negative outcomes, and help recognize emerging opportunities.  

Risk management is a continuing process over the lifecycle of the project. According to PMBOK (2000), risk 

management is defined as the systematic process of identifying, analyzing, and responding to project risk. 

Similar to the risk management applying in traditional procurements, typical risk management process in PPP 

projects also involves several main steps: 

 
Fig: 3.3 Steps in Risk management 

 

 
Fig: 3.4 Risk management process 

 

IV. Conclusion 
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Risk management is an important concept for every construction contractor. A successful contractor must 

know how to identify, analyze, treat, and administer the risks present in his projects. A condition that does not 

occur repeatedly needs to have an orderly, consistent approach that measures its risk. Estimates of levels of 

risk are based on the likelihood of an event occurring and the significance of any consequences of such an 

event. 

Risk management is an important part of the decision-making process in construction (Kangari 1995), and 

now widely accepted as a vital tool in the management of projects (Wood and Ellis 2003). A variety of risk 

management techniques has been studied and introduced in the literature (COSO 2004; Lyons 2003; Walker 

and Johannes 2003; Cano and Cruz 2002. Thompson and Perry 1992), which are included in the risk 

management processes of risk identification, risk analysis, risk response, and risk monitoring. The ultimate 

purpose of developing these risk management techniques is to add value to project delivery and improve 

efficiency of the construction industry during practice. Thus there has been an increase in research aimed at 

investigating risk management practice in the construction industry (Wood and Ellis 2003). 

STAGE 1: ESTABLISHING THE PROJECT CONTEXT: 

At first, both the public and private parties have to establish and understand explicitly the following issues:  

 Establishing and understanding the organizational structure, contractual structure, project environment, 

and thorough stakeholder analysis.  

 Defining a set of key elements for structuring the risk identification and assessment process in order to 

disaggregate the project into sections or key elements and should ensure that all important issues are put 

in place for identifying risks.   

The inputs to specify objectives and criteria include key project documents, such as the project execution 

strategy, project charter, cost and schedule assumptions, scope definitions, engineering design and studies, 

economic analysis, stakeholders involving, and any other relevant documentation about the project and its 

purpose. 

STAGE 2: IDENTIFYING RISKS INVOLVING IN THE PROJECT:   

This stage is pertains to the preliminary phase of a PPP project, and involves a range of activities performed 

by the public sector. In this stage, the public sector plays a crucial entity concerning the future project, 

whereas the private sector plays a rather passive role, other than identifying potentials for involvement in a 

PPP project in terms of resources available to the organization and the sector in which it would like to be 

involved (Akintola Akintoye et al. 2003). The activities are executed by the public sector in this stage include 

the following:  

 Defining initially the accurate scope and nature of the public services required 

 Establishing the bidding procedures and appraising the bidders in term of affordability, the value-for-

money (VFM) criteria, and the impacts of risk allocation under different alternatives 

 Developing the first draft of the “public sector comparator” (PSC) and a shadow financial model and 

developing them in an iterative manner continuously through the project lifecycle 

 Conducting a final assessment of the bidder 

 Developing the risk matrix, using the VFM criteria, and preparing the outline business case 

 Summarizing the main project features in an “Information Memorandum” and giving it to the private 

sector. 

STAGE 3: RISK ASSESSMENT: 

At this step, the main activities are addressed on creating a bidding consortium that will win the project. The 

shortlisted consortia will then submit detailed proposals that will inform the selection of the three best bidders. 

At this step, the private sector organizations could do the following actions:   

 Forming a definite opinion on the suitability of the project 

 Developing an initial assessment of opportunities and risks 
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 Selecting partners to group with 

 Choosing bidding strategies 

 Establishing lines of responsibility and consolidate the project team 

 The private sector could use the following tools and techniques at this stage:  

 Using the preliminary financial model to identify and assess risks 

 Consultations with experts  

STAGE 4: RISK ALLOCATION BETWEEN PARTIES IN THE PROJECT:  

In this stage, both the public and private sectors dedicate additional efforts towards achieving a more 

favorable risk distribution. The public sector could force the private sector to produce quotations, which 

reflect different risk allocation scenarios. At this stage, a full range of qualitative and quantitative risk 

assessment techniques can be used to inform the estimated returns by the consortia. Further, these bidders can 

re-analyze their own financial models and conduct sensitivity analysis to evaluate risks in more details. 

Most of the risks that are present in PPP projects can be shared between Government & the project company. 

The challenge is to reduce the uncertainty to an acceptable level and allocate responsibility to the party best 

able to handle it. 

STAGE 5: FINAL RISK NEGOTIATION: 

This stage includes signing the contract and financial close. Until this stage, most of the risks involving 

project would have been assessed and allocated during the earlier stages. Any remaining deal-breaking issues 

will be sorted out, and missing details will be clarified. Both parties should scrutinize their earlier estimations 

using the same methodology and tools, and arrange the final distribution of risks through the negotiations. 

At this stage, the senior lenders also engage external consultants to examine due diligence (Akintola Akintoye 

et al. 2003). The purpose of this activity is threefold:  

 Double-check the reliability of all estimations; 

 Investigate any possible legal shortfalls; 

 Provide assurance that there are no discrepancies  

STAGE 6: CONTINUOUS RISK NEGOTIATIONS:  

It is important to notice that the risk negotiations should take place between the time the initial risk estimation 

is undertaken and the time the final risk negotiation is reached. These activities would ensure the risk 

feedback between the private sector and the public sector. This should guide against deal-breaking risks, 

which could materialize if the risk negotiation was only taken place at the end of the process. 
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