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     Abstract— Private sector participation and private investment has become the mainstay of the Government of India’s policy toward infrastructural development. The Build-Operate-Transfer (BOT) scheme is now becoming one of the prevailing ways for infrastructure development in India to meet the needs of India’s future economic growth and development. In this Paper major risk factors of ongoing PPP highway projects (under SH and MSRDC) have been identified. Cumulative impact of risks and its fluctuation over various phases of BOT project life have been analyzed. In view of the findings it is suggested to set up Regulator to the PPP Road projects which could oversee the fast changing overall socio economic environment and suggest measures to lessen risk and create win-win situation
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I. INTRODUCTION

E
CONOMIC growth and infrastructure: Our vision of India is of a nation bustling with energy, entrepreneurship and innovation. The country’s people will be better fed, dressed and housed, taller and healthier, more educated and longer living than any generation in the country’s long history. India, along with independence inherited famine and poverty from its colonial rulers. Main reason for poor economic growth was absence of good physical infrastructure. During initial period of independence spending on infrastructure had been at abysmally low rate of 5% of GDP, it prevented India from sustained economic growth and gross domestic product (GDP) growth. The economic advancement of a nation critically hinges on the adequacy of infrastructure availability.

   A.  Infrastructure financing through PPP :
    Financing this level of investment will require larger outlays from the public sector, but this has to be coupled with a more than proportional rise in private investment.  Clearly, for want of resources, a lot of this infrastructure has to be built through private-public participation, like BOT projects.

   B   Public Private Partnership :

    Public Private Partnership (PPP) bring private and public sectors together in long-term contracts to produce a required infrastructure like roads, airports, water systems, hospitals etc.

In PPP, a private entity, usually a consortium responsible for financing, design, construction, operation and maintenance of the facility for agreed duration known as concession period and at the end of the period transfers the ownership of the operational facility to the government at no cost. In return, the private entity generates revenue either from the levying of tariffs on users or the receipt of periodic service payments from the government over the life of the BOT agreement.
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Fig. 1 Typical relationships between principal participants in build operate transfer type procurement.
   C.  Significance of the study :

     The success of the ongoing twelfth five-year plan critically depends on the success of PPPs in infrastructure. Government authorities are calling bids to cover the mammoth targets of Road building, private sector is hurriedly bidding for the projects at low price, and the issues of project structuring to reduce overall risk is still not being looked into. Lenders are overcautious over PPP project financing; projects are being withdrawn prematurely due to land acquisition and Environmental clearance issues and General public is suffering due to poor performance of ongoing PPP projects. In fast changing social, economical, political and legal environment, BOT projects are moving towards uncertain future. To address these issues Need of the hour is to call all stakeholders of the BOT projects and identify the risks, allocate them to the capable partner and structure the agreement to reduce overall risks and create win-win situation to all stakeholders 

II. OBJECTIVE
    The PPP involves large number of parties, the Parties bear different risks over various phases of life. The BOT Road project life is quite long in which things may go in undesired way and may impair the successful delivery of the PPP Project. This study is therefore an attempt to assess impact of risk over project life with a focus on threats, towards a strategic management of uncertainty, creating win-win situations to stakeholders of the PPP project.

The specific sequence to achieve these objectives:

1. Identification of risk factors and risk categorization by literature review and expert Interviews.

2. Risk evaluation by conducting field surveys by sending postal questionnaire and interviews of the experts.

3. Preparation and analysis of General questionnaire for assessing impact of various risks over various phases of BOT road project life.

4. Plotting graph showing movement of risk over different phases of project life.

III. RISK IDENTIFICATION
   The PPP projects present a different risk profile than conventional projects. Many of the risks in a PPP project come from the complexity of the arrangement itself in terms of documentation, financing, taxation, technical details, sub agreements, and market conditions..

Promoters would invest in a project only if the risks in the project are less than the reward, which the project fetches. 

Some of the major risks are as following :

1. Market and Revenue Risk
2. Design Risk
3. Construction Risk
4. Operating Risk
5. Financial Risk
6. Political Risk
7. Legal Risk
8. Environmental Risk
9. Force Majeure Risk
   1. Market and Revenue Risk :
    Revenue risk is the uncertainty in relation to the revenue that a project would actually generate which will affect the means of finance and thus return on investment. This can happen in two cases:-

-  If the quantum of sales projected for the facility does not take place as predicted.

-  If the rentals of the facility are not priced correctly.

   2. Design Risk :
    This risk relates to any defect in the design of the project or the design requirements stipulated for the project .This is an inherent risk in the project as it is very difficult to conclusively ascertain that damage to the facility is actually caused due to the defect in the design parameter or the design itself.

   3. Construction Risk  :

    The construction risks are essentially a bundle of various individual risk factors that adversely the construction of a project within the time frame and costs projected and at the standards specified for the facility. Construction risks associated with projects are:-

i. Cost Overruns and Time and Quality : These risks affect the company directly. The available actions are to either claim liquidated damages from the contractor or draw down standby finance from the project lenders.

ii. Cost and Scope of Identified but Unspecified Work and Variations : These risks flow directly to the contractor and the company and represent a potential area of future disputes. (Subsurface conditions are a major issue here. Who bears risk and cost)

iii. Increased Financing Costs : This risk flows directly lo the company, which may attempt to mitigate the risk either by a new injection of equity or subordinated debt from the sponsors. Alternatively, the company may draw down standby finance from project lenders.

iv. Contractor Default : This is a risk to the company, which may claim liquidated damages from the contractor or make a claim against the contractor's performance bond and bonding company.

v. Default by Company : This is the flip side of the prior risk. This risk is to the contractor, with the primary mitigating measure being claim of liquidated damages from the company.

vi. Environmental Damage : This risk accrues to the company primarily and may result in claims on insurers or the party causing the damage.

vii. Force Majeure Event : This risk accrues to the concession company primarily and would result typically in a claim to the project insurers.

   4.  Operating Risk :
   Some of the risks we may face in a project apply also when there is provision of operations and maintenance .These risks flow directly to the company .Some of them are:
i. Performance Risk : The completed facility cannot be effectively operated or maintained.

ii. Operation Cost overrun : The operating costs exceed the original estimates.

iii. Force Majeure or Environmental Damage : In this type of event the company would most likely place a claim with the insurers because risks of these types would be normally insurable.

iv. Default : The default may be caused by the actions of a third party ,in which case the company could make claims of damage against that party.

   5.  Financial Risk :
   Interest rate risk is one of the major financial risks that could force the project to bear additional financing costs. This risk may be significant in projects that have large sums borrowed and the long duration of projects, with some loans extending over a period of several years.

   Loans are usually given at fixed rate of interest to reduce the risk of interest rate .In addition the finance package may include hedging facilities for example by way of interest rate swaps or interest rate caps.

   6.  Political Risk :
   The project company and lenders face the risk that the project execution may be negatively affected by acts of the government or the host’s country’s legislature.

They can be:
i. Changes in Policies

ii. Development Approvals

iii. Adverse government action or inaction

iv. Increase in taxes

v. Unplanned competition

   7.  Legal Risk :
   Some of the legal risks a large real estate projects are related to are:
i. Title/lease of property

ii. Ownership of assets

iii. Corporate and security structure

iv. Financial failure

v. Breach of financing documents

vi. Enforceability of security

   8.  Environmental Risk :
   These are risks relating to occurrence of environmental incidents during the course of implementation of the project. These risks are generally within the control of the construction, and the company. This risk has increased due to the presence of strict legal liability in relation to such environmental incidents, which can result not only in adverse affects on the financials of a project but may also cause a closure of any work in relation to the project.
   9.  Force Majeure Risk :
   These are risks regarding the events that are outside the control of any party and cannot be reasonably prevented by the concerned party .These risks generally arise due the causes extraneous to the project .The defining of force majeure events includes:-

• Natural Force Majeure events

• Direct political force majeure events

• Indirect political force major events

   Natural Force majeure events comprise of all events that can be attributed to natural conditions or acts of God such as earthquakes, floods, cyclones and typhoons. These risks should be shared equally by both parties.

    Direct political force majeure events are events attributable to political events that are specific to the project itself such as exploration, nationalization.

   Indirect political force majeure events are events that have their origin in political events but are not project specific such as war, riots, etc.

   The risks relating to the implementation of a BOT project differ with each stage. It would, therefore, be relevant to obtain a bird's eye view of the broad stages through which a project is implemented.

IV. Risks During Various Stages of the BOT ProJect
   The stages of implementation for a project can be generally stated to be:

1. The Gestation Stage

2. The Development Stage

3. The Construction and Start –up Stage

4. The Operational Stage

5. Termination and Transfer Stage
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Fig. 2 Curve depicting a Project Life Cycle

   A.  Risks during the Gestation Stage :
1. The costs being incurred in the research, appraisal and development of the concept of the project.

2. High probability that the concept of the project itself may not be accepted and be scrapped, thereby making all the costs incurred for the formulation of the study a bad investment that cannot be recovered.

3. Even if the decision is taken to develop and implement the project, there is a possibility that the costs incurred at this stage may simply keep on increasing and occur again at the development stage

   B.  Risks during the Development Stage :
1. Possibility of litigation impeding the progress of development of the project.

2. Rejection of the proposal by the concerned authority.

3. Possibility of alteration in the scope and basis of the project by the government.

4. Due to inadequacy of research at the gestation stage.

5. Delay in obtaining the requisite approvals to commence the project

   C.   Risks during the Construction and the Start –up Stage :
           These can be listed as the follows:
1. The Physical Risk
(a) Ground conditions

(b) Natural conditions

(c) Adverse weather conditions

(d) Physical obstructions that would adversely affect the implementation of the construction activities at the project site.

2. The Construction Risk

(a) Availability of resources

(b) Industrial relations

(c) Safety during construction

(d) Quality of raw materials

(e) Workmanship

(f) Delay in supplies and construction activities,

(g) Construction techniques

(h) Failure to comply with construction milestones

(i) Cost of construction

(j) Insolvency

3. The Design Risk
(a) Associated with the design of the project facility.

(b) Incomplete design

(c) Design life

(d) Availability of information

(e) Compliance with standards

(f) Viability of design

4. The Technology Risk
(a) Obsolescence of technology, resulting in a relatively poor quality

(b) Change in construction costs due to alteration in the technology being used.

  D.   Risks during the Operational Stage

The risks during the operational phase can be divided into:
1. Operational Risk
(a) Conditions of Operation of the Facility

(b) Fluctuation in Costs Associated with continued operations of the facility

(c) Actual demand or usage of the facility

2. Maintenance Risk
(a) Ability to conduct the maintenance of the facility and maintain the stipulated standards

(b) Availability of Resources

(c) Availability of time

(d) Frequency of the Maintenance

(e) Quantum of expenses related to these activities

(f) The degree of maintenance required-whether routine or major in nature

3. Revenue Risk
(a) Quantum of demand for the project facility

(b) Actual amount paid by consumers or users of the facility

4. Personnel Risk
(a) Availability of Skilled personnel

(b) Attrition

(c) Safety of Personnel during the Project

   E.  Risk during the Termination and Transfer Stage

1. Condition of the facility at time of transfer

2. Obsolence of technology at time of transfer

3. The legal and regulatory requirements not being complete in time

V. Impact and Movement of risk over project life

  Preparation of Questionnaire: The study includes review of a wide range of survey of published literature in diverse areas of Construction management, PPP concession agreements, model concession agreement, risk management and risk associated with BOT highway projects. After literature review and further discussion with experts a comprehensive checklist of 10 risk categories and 41 risk factors were selected. This checklist became a basis for interviews with more experts. Based upon this checklist questionnaire was prepared. After performing this part, a  BOT road project was selected as a case study. 
i. Four Laning of Baramati – Phaltan Road SH- 10 (Ch-42/400 to 64/300).
ii. Four Laning of Phaltan – Lonand – Shirwal Road SH – 70 (Ch-136/00 to 80/00)

	Shirwal to Lonand
	28 Km 

	Lonand to Phaltan
	28 Km 

	Phaltan to Baramati
	21.9 Km

	Total Stretch
	77.9 Km

	Proposed Completion Period
	3 years


iii. Project is funded on basis of VGF (Viability Gap Funding).

iv. Cost invested by sponsor (SPB Developers) by Special Purpose Vehicle (SPV ). is 69 Crores.
v. Grant by Government of Maharashtra is 122 Crores.

vi. Debt by Bank is 191 Crores. 
vii. The total cost of project estimated in bidding was 382 Crores.

   Survey Participants: The interview and survey was conducted among experts with various parties of PPP projects and researchers who have conducted research on PPP model of infrastructure procurement. The participant includes the project managers from concessionaire,  Independent Engineers. The questionnaires were sent to the participants by post, e-mail etc. Out of 30, many responded but only 8 have been considered fit for AHP analysis, other rejected due to inconsistent responses. 

   Compilation of Questionnaire response: The response of experts over the questionnaire is compiled as following:

a) In Questionnaire the experts have been asked to comment on the impact of Risk i.e. severe (S), High (H), Medium (M), Low (L), Very Low(VL) over the various phases of Project life i.e. Initiation phase (1), Tendering phase (2), Financing phase (3), Construction phase (4) O&M phase (5) and Transfer phase (6).

b) Final marking based upon the responses is shown in Table 1.
c) Weight age of the impact considered for study for severe impact (S=10), High impact (H=8), Medium impact (M=6), Low impact (L=4), Very Low impact (VL=2).
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A Financial Risk

1 Loss due to fluctuation of interest rate 2,3,4 M 6 6 6

2 Interest rate volatibility 2,3,4,5 L 4 4 4 4

3

Financial closure risk 3 H

8

4 Poor financial market 2,3 M 6 6

5 Insurances risk 2,3,4 M 6 6 6

B Legal Risk

1 Breach of contract by project partner 3,4,5,6 L 4 4 4 4

2 Lack of enforcement of legal judgment 4,5 M 6 6

3 Improper verification of contract document 1,2,3,4,5,6 L 4 4 4 4 4 4

4 Environmental. Clearance/Pollution 1,2,3,4 H 8 8 8 8

5 Land acquisition/ compensation/Social impact assessment1,2,3,4,5 S 10 10 10 10 10

6 Uncertainty and unfairness of court justice 4,5 L 4 4

C Political Risk

1 Change in legislation /policy 1,2,3,4,5,6 L 4 4 4 4 4 4

2 Termination of agreement by govt 3,4,5,6 L 4 4 4 4

3 Attitude of govt. toward foreign investor/investor 2,3,4 L 4 4 4

4

Imposition of new taxes/ increase in taxes 3,4,5,6, L

4 4 4 4

P1 P2 P3 P4 P5 P6

D Construction Risk

1

Change in the scope of work 4 L

4

2

Poor geotechnical condition 4 M

6

3

Poor contract management/ subcontractors 4 M

6

4

Availability of Labour/ Material 4 H

8

5 Bad weather 4 M 6

6 Cost overrun 4 H 8

7 Time overrun 4 H 8

8 Technology Risk (Unproven tech./ design deficiency) 3,4,5 L 2 2 2

E Operation and Maintenance risk

1 Unexpected/ Unforeseen deterioration 5 L 4

2 Design deficiency/ bad workmanship  5 L 4

3 Tolling technology 5 VL 2

4 Traffic or incident Management 5 VL 2

5 Cost overrun risk 4,5 H,L 8 4

F Transfer Risk

1 No residual value 6 VL 2

2 Transmissin Failure 6 VL 2

G  Force Majaure

1 Social unrest problem 1,2,3,4,5 VL 2 2 2 2 2

2 Natural calamity 3,4,5,6 L 4 4 4 4

P1 P2 P3 P4 P5 P6

H Lenders Risk

1 Default of the concessionare 4 H 8

I Commercial Risk

1 Traffic/ level of demand risk 4,5 H,M 8 6

2 Non competing facility 3,4,5 M,L 6 6 4

3 Lack of demand/ slow economic development of country 4,5 L 4 4

4 Delay by govt. notification of toll collection 4 VL 2

J Support from Local Govt

1 Support from local/ state govt. 3,4 M 6 6

2 Political opposition 1,2,3,4,5 M,H 6 6 6 8 6

3 Support from local Public 3,4,5 L,H 4 8 4

Risk 

No.

Description of Risk Likely to be in the Project

Rating for Severity of Risk on 

Project Lifecycles                                                             

(Phase 1 to Phase 6)     

Rating for Severity of Risk on 

Project Lifecycles                                                             

(Phase 1 to Phase 6)     

Risk 

No.

Description of Risk Likely to be in the Project

Rating for Severity of Risk on 

Project Lifecycles                                                             

(Phase 1 to Phase 6)     

Final 

Marking

24

Risk 

No.

Description of Risk Likely to be in the Project



88

116

80

29% 50% 75%

100%

68%

Phase of 

Project 

Life

Final 

Marking

Phase of 

Project 

Life

Final 

Marking

Phase of 

Project 

Life

TOTAL RISK WEIGHTAGE

34 58

20%


Table. 1 Questionnaire and Result Compilation
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Fig. 3 Graph showing movement of Risk

Questionnaire survey among experts resulted 10 risk categories and 41 risk factors. These risks have been considered for risk assessment (see Table-1). Impact of these risks over project life is illustrated in the Figure-3.

VI. conclusion

   The study illustrates the PPP project carries higher risk throughout the project life. One of the main reasons of high risk is long project duration. Risk in BOT Project rise up as project progresses and the project faces highest risk during its construction phase. The risk quotient drops to less than half as soon as the construction of the project is over. The PPP mode bears heavy risk during entire life span except initiation and transfer phase. The volatile social, economical and legal environment creates major risk upheavals during the PPP project life.

Considering long concession period and fluctuating risk profile of PPP road projects it is suggested that project sponsor and the project promoter can arrive at a reasonable agreement on the sharing of risks and the terms of the concession.

 Table 2.Various Categories,Phases, Risk Identification, Risk Mitigation

	RISK CATEGORY 


	
	PHASE OF PREDOMINANCE 

	RISK IDENTIFICATION 

	RISK MITIGATION 


	Land Acquisition Risk
	Project Development
	Delays in land acquisition and in providing encumbered right of way to the concessionaire  can lead to delays in the start of construction resulting in escalation of project cost Additionally, the risk of cost of acquisition not be in contained within the estimates 


	a) Timely provision of land for construction of facilities and systems should be made a condition precedent to the lease/concession Agreement. b) For delay related to consent, approvals, clearances, the government should grant necessary permissions and the same should be executed within specified time. c)On delay, the concession period should be extended by an equal period 



	Project Completion Risk
	Construction Period
	The project completion risk or the contractor‘s risk refers to the possibility of non-completion of the project with the designated period from the Notice to Proceed. Any delays in the construction may be expected to result in increased construction costs.


	This risk should be mitigated through a Provision under Concession Contract (CC) 

CC with EPC contractor to include turnkey, fixed price design & construction contract with payments made on reaching certain milestones Contractor to pay Liquidated Damages for delays during construction Independent Engineer should review and monitor progress

	Technology Risk
	Construction/Operation period
	This pertains to the risk that the project may be either physically inappropriate to handle the projected demand or is inappropriately designed to meet local socio-economic needs and hence rectification of these design could escalate the O&M costs during the operations period
	the project to be designed after a comprehensive analysis of the local conditions the construction should be carried out with strict penalties for noncompliance of the technical design by the contractor 

	Operations and Maintenance Risk
	Operation period
	In the event of O&M costs exceeding the estimates used for the establishment of financial viability, residual cash flows for debt/equity services would be lower than anticipated there by affecting project returns. 
	Selection of O&M operator will be on the basis of competitive bidding the selection criteria should take into account of its past record, fiduciary responsibility exhibited in other assignment, financial strength etc. The O&M contract should provide for a fixed & a variable fee which could be based upon the O&M requirements set forth in the Concession Agreement. O&M Contract is a fixed price contract, with risk of cost over-runs to be borne by the O&M Contractor. 

	Financial Risk
	
	
	

	   1)  Interest Rate Risk
	Operations Period
	Determination of project viability is predicated on the existing interest rate scenario prevailing in the country. A drastic increase in the interest rate scenario may affect the debt servicing capability through project cash flows and significantly depress shareholder returns, even though the project may still achieve the designated return
	The project should be financed on an optimal mix of fixed rate and floating rate instruments, to hedge the interest rate movement risk 

	   2) Inflation Risk
	Operation period
	The tariff rates being inflation indexed, the projected revenues and consequently the achievement of the designated rate of return would be adversely affected in case the inflation rate is lower than what has been assumed in the financial model
	Tariffs to be adjusted for inflation during operations as per formulae given in the concession agreement

	Force Majeure Risk
	Throughout project cycle
	This risk category deals with nonpolitical events of force majeure considered as ―Acts of god ―such as epidemics, natural disaster, earthquake, floods during construction phase affecting construction and such other events. The impact of these risks on construction and/or the project operations could range from minor to server, say in case of earthquake, where the damage may be server enough to render the facilities irreparable.
	Comprehensive insurance coverage In force majeure risks of types which are not insurable, the investors should get yield of certain percentage on equity on date of termination

	Social Risk
	Throughout project cycle
	This is a risk that civil/political problems may surface as a result of project, manifesting in boycotts, sabotage etc. Such disturbances may arrive from a number of different concerns, public objection to imposition of tariff public discontent with the environmental impact of civil work or other features of the project an event similar to any of above could impair the ability of the concessionaire to collect revenue thereby affecting project
	Appropriate insurance package for the project should be designed that provides adequate cover against these risks.
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