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Risk management framework for Infrastructure Projects  

Risk is the chance that an event would occur which will lead to change in the project 

circumstances that were assumed while forecasting the project costs and benefits and will have 

an impact on project objectives. To ensure that these events do not lead to failure of the projects, 

there is a need to manage the risks associated with the projects through adoption of appropriate 

risk management framework. In order to successfully manage the risk, it is necessary to know: 

what event will trigger the risk, the probability (or likelihood) of occurrence of the risk event, 

and the consequences of the risk event if it occurs. The concept of risk management, therefore, 

deals with identifying the risks associated with the project, assessing their probability of 

occurrence and their potential impact on critical project performance measures, and employing 

direct and indirect means for either reducing the exposure of the underlying project activities to 

these risks or shifting some of the exposure to other.  

The following sections focus on the concept of risk management process and the benefits of risk 

management.  

RISK MANAGEMENT PROCESS  

Risk management is an ongoing process which continues through the lifecycle of a PPP project. The risk 

management process takes place in the following stages: 

 

 Risk identification: The process of identifying all the risks associated with the project, whether 

during its development phase, or its construction or operational phase.  

 Risk assessment: The process of determining the likelihood of the identified risks 

materializing and the magnitude of their consequences if they do materialize.  

 Risk allocation: The process of allocating responsibility for dealing with the consequences of 

each risk to one of the project stakeholders, or agreeing to share the risks.  

 Risk mitigation: The process of attempting to reduce the likelihood of the risk occurring and 

the degree to its consequences for the risk-taker  

The successful implementation of the various stages of the risk management process requires 

putting in place an effective plan for communication and consultation with both the project's 

external and internal stakeholders in order to ensure that those responsible for implementing risk 

management and those with vested interest understand on what basis decisions are made and 



why particular actions are required. This consultative approach helps to define the context 

appropriately, to help ensure risks are identified effectively, bringing different areas of expertise 

together in analyzing risks, ensuring different views are appropriately considered in evaluating 

risks. This approach also instills a sense of ownership of risk to the managers and the 

stakeholders.  

It is also necessary to define the context within which the risks must be managed so as to set the 

scope for the risk management process. The context includes the external environment in which 

the organization operates and key areas of internal context such as organizational culture and 

structure, internal stakeholders. The external environment of a project may include the business, 

social, regulatory, financial, and political environment. The perceptions and values of the 

external stakeholders should be taken into consideration while development the risk management 

plans. Defining the internal context will help in understanding the capabilities of the organization 

in terms of resources (such as people, systems, processes, and capital), goals and objectives, and 

strategies that are in place to achieve them. 

After putting in place the risk management process, the process should be monitored and 

reviewed on an ongoing basis. This is necessary as the factors that may affect the likelihood and 

consequences of a risk event may change. Similarly, the factors that may affect the suitability or 

cost of the risk mitigation options may also change. Monitoring and reviewing on an ongoing 

basis will provide the necessary inputs to introduce the necessary changes in the risk 

management process in a systematic manner.  

Risk management should not be considered as a process established at the beginning of the 

project conceptualization but it is a continuous process which has to be carried in all the phases 

of project lifecycle. The key milestone points in the project lifecycle when risk management 

should be done are while carrying out feasibility analysis, preparing business case before 

launching the tendering process, interacting with bidders during the procurement process, and at 

the time of contract award. The objectives of the risk management process though changes as the 

project evolves over the lifecycle. During feasibility analysis, the objective of risk management 

is on preliminary identification and assessment of project risks, primarily using qualitative risk 

analysis technique. During business case, the objective of risk management is to thoroughly 

identify, analyses, and quantify the risks to determine the appropriate risk treatment strategies. 

Risks identified during this phase are included in project's financial models prepared by 

conceding authority so as to make it comparable with private sector's model. The objective of 

risk management during procurement process is to further refine the risk management analysis 

and strategy in the light of the feedback and input from private sector on project risk profile and 

risk transfer issues. Undertaking risk management during procurement process also provides an 



opportunity to analyze and negotiate the risks between the conceding authority and private 

sector. Finally, the risk management objective at the time of contract award is refinement of the 

risk analysis undertaken, taking into account the negotiated positions of the public sector and 

private sector on risk allocation and treatment. 

BENEFITS OF RISK MANAGEMENT  

A PPP project gets various benefits on undertaking an effective risk management exercise in a 

structured manner. Effective risk management will lead to improvement in financial 

management, and governance and operational management. A comprehensive risk management 

exercise will help in making informed decision while undertaking scenarios or option analysis as 

part of the financial decision making. Identification and assessment of risks will also help them 

to plan the mitigation mechanisms well in advance and reduce the financial costs associated with 

losses due to service interruption, litigation, and even poor investment decisions. The risk 

management also makes the stakeholders aware of each party's tolerance to risk and to what 

extent they are able to assume them. Allocating the risks to the parties best able to manage the 

risks will prevent unreasonably pricing of the risk premium thereby enabling effective allocation 

and use of both the public and private sector resources. Effective management of risk on time 

will also enhance the managerial control and the project can rely less on crisis management. 

Identification of risks well in advance will provide an opportunity to the PPP project 

management team to improve their capacity to manage the risk in the face of the competing 

obligations and help in setting high standards of accountability and help in promotion of 

innovation to overcome the adverse effects of the risk.  

Risk management also play a role in strategic decision making for the project stakeholders by 

improving the strategic management through selection of better objectives and associated targets 

as a result of risk identification, analysis, evaluation, treatment and monitoring process. This 

provides them a clear idea of the realistic objectives and targets and can help them to prepare to 

deliver against objectives and associated targets. The risk management process brings in 

transparency and makes it very clear for the decision makers on the risks associated with the 

project and actions that can be taken to treat and monitor them.  

Comprehensive risk management results in effective allocation of risk between the contractual 

parties leading to maximization of the project's value for money. Effective risk allocation will 

result in allocating the risk to the party best able to manage it. Optimal allocation reduces risk 

premiums and the overall cost of the project as the party in the best position to manage the risk 

will be able to manage the risk at the lowest price. 

 

 



Governments’ role in Infrastructure Implementation  

Governments need to play a very important role in making PPP projects successful. After 

transferring the responsibilities for the financing, designing, construction and operation to private 

sectors, the role of the host government is not limited only to supervision and monitoring but 

need to play an active role in the preconstruction phase of a project. It is the responsibilities of 

the government to initially approve the use of BOT project and then identifies sectors in which 

private sector will be involved. The government also decides the procurement process, manages 

the procurement proceedings and defines the criteria of selection. Besides, playing the role of 

facilitator it is of utmost importance for governments to develop proactive policy to stimulate 

private sector participation in infrastructure projects. Therefore, in order to facilitate private 

sector participation, governments need to establish an enabling environment consisting of:  

 Credible legal framework to facilitate infrastructure projects development through PPP  

 An administrative framework to expedite implementation of PPP projects; and  

 Government incentives and other forms of support to encourage private sector in PPP projects.  

 

LEGAL FRAMEWORK  

Setting up of a credible legal and regulatory framework is critical to the success of PPP projects 

as it deals with the fundamental legal issues such as enforcement of contracts, private 

ownerships, security arrangements, taxes, remittance of foreign exchange and profits. Inadequate 

legal & regulatory framework undermines the strength and effectiveness of contracts in PPP 

projects, and reduces the attractiveness of the project to private investors. This section discusses 

the seven basic elements of legal and regulatory framework to control the legal issues while 

implementing a successful BOT strategy.  

1. Basic legislative authority for awarding BOT projects: Government should provide basic 

legal authority to private sector to build and operate a given infrastructure project. Its basic role 

is to procure and implement BOT project. It also includes passing regulations that defines the 

responsibilities of government agencies and ministries for development and implementation of 

the projects, the insurance of licenses & permits, central government approvals and mechanisms 

of administrative coordination. Similar kind of legislative arrangement has been set up by 

Government of India to facilitate procurement of BOT projects in the form of National Public 

Private Partnership Policy.  

2. Enabling public legislation: The legal authorities should enact enabling public legislation to 

foster competition in areas previously under the exclusive control of the public sector such as 

land acquisition, in order to control delays in land acquisition & related matters. Enabling public 

legislation has been established by the Government of India to foster private sector participation 



in various infrastructure sectors. For example, in National Highways sector, Indian Government 

first enacted National Highways Authority of India Act, 1988 which paved the way for formation 

of NHAI. The government further reformed the legal framework by amending National Highway 

Act, 1956 in June 1995, which paved the way for private sector participation in development of 

National Highways.  

3. Security legislation: This legislation is meant to legally protect the security package of the 

project. The security package includes security of lenders assets against land mortgages, interest 

on loan, inventory & equipment. In addition to this, additional kinds of security measures are 

also included in project agreements such as offshore revenue and retention accounts, 

performance undertakings from government of the public agency obligations, assignment of 

various contracts to lenders, lenders' rights to cure any defaults by Project Company within 

reasonable time, right to take over the project and assurance of equity owners' stock. This 

security package is normally designed to safeguard the interests of the financial institutions 

extending debt financing to projects. Though separate legislation has not been enacted for PPP 

projects in India but similar provisions to ensure security to lenders are included in Model 

Concession Agreements (MCAs) developed by Government of India for various sectors. The 

MCAs provide for collateral of concessionaire' assets other than the specific project assets and 

assignment of rights and obligations covered by the substitution agreement as per which lenders 

could substitute a defaulting concessionaire.  

4. Legislation to promote Foreign Direct Investment (FDI): Most developing countries have 

enacted foreign investment codes to encourage and facilitate FDI. This legislation deals with FDI 

related issues like; right to exchange local currency into foreign currency; free transfer of funds 

abroad of foreign currency; full repayment of loans and investment compensation upon any 

government-mandated transfer of a project before the end of the project period; right to bring in 

foreign nationals needed for construction, operation and maintenance; right of foreign investors 

to establish companies in the host country; and tax regimes for foreign investment.  

5. General business legislation: The general business legislations are legislations that are not 

directly related to BOT but supportive to BOT. Ideally, countries general business legislation 

should be compatible with government BOT objectives. The general business legislation 

includes laws protecting property rights (ownership of land & project facilities); laws providing 

protection of property rights against expropriation and nationalization; law for contract 

enforceability; bankruptcy legislation, corporate laws for private ownership of public facilities; 

legislation on leasing and franchising, and environmental and labour laws.  

6. Special legislation: In certain countries, special legislation to address the specific needs of 

BOT projects is enacted. This special legislation addressed most of the legal issues relating to 



BOT projects procurement, such as authorization; required government approvals; preferential 

tax treatment; procurement issues and framework for BOT project agreements. Governments 

enact such special legislation with the intention to send out a clear and positive signal to potential 

investors of the government's commitment to develop BOT projects; foreign investors able to 

find main legal provisions with relative ease and in one place; readily available answers to 

essential issues; and legal effects to support and incentives to be provided by governments. 

Countries such as Indonesia, and Philippine have enacted special BOT laws to motivate private 

sector participation in infrastructure development. Similarly, some of the states in India have 

enacted special legislation for infrastructure development. For instance, Government of Andhra 

Pradesh enacted the Andhra Pradesh Infrastructure Development Enabling Act, 2001 to provide 

for comprehensive legislation and reduce administrative and procedure delays in rapid 

development of physical and social infrastructure in the state and attract private sector 

participation in design, financing, construction, operation and maintenance of infrastructure 

projects in the state.  

ADMINISTRATIVE FRAMEWORK  

The government must establish a credible and efficient administrative framework to streamline 

planning & coordination, and administration of BOT projects. Establishing an efficient 

administrative framework is essential for successful implementation of BOT project as it has 

been cited that complicated bureaucratic procedures and lack of authority for administrators to 

make decision are amongst the obstacles to BOT operations. In addition to this, efficient 

administrative framework will also considerably accelerate private sector investments in BOT 

projects.  

The two critical functions of administrative framework are planning & co-ordination, and 

administration, which are discussed in detail below. 

Planning and Co-ordination: At the institutional level, most of the governments have 

appointed an internal focal point to formulate and coordinate their BOT policy. The 

implementing ministry such as ministry of public works or the centralized planning agency such 

as Planning Commission could become the focal point of the institutional arrangement that lead 

the BOT strategy. The responsibilities of the agency holding the institutional focal point in BOT 

policy are as follows:  

 Formulating government BOT policy and selecting sectors suitable for BOT projects.  

 Proposing legislation and setting up administrative regulations to promote and monitor BOT 

projects.  

 Setting up rules to rationalize and coordinate administrative procedures with ministries, 

government agencies, and local authorities.  



 Ensure proper economic and financial analysis of BOT projects.  

 Initiating drafting of model project agreements and approving any deviations from such 

agreements.  

 Identifying and prioritizing appropriate BOT projects in cooperation with implementing 

ministries, government agencies and local authorities.  

 Deciding the procurement method to be applied to BOT projects and initiating and approving 

the drafting of procurement regulations for BOT projects.  

 

Administration: BOT project require approvals, permits and consents from several ministries, 

public agencies and local authorities, it is desirable for the host government to coordinate in 

advance the policies and responsibilities of those entities. Most of the countries have adopted 

single window system as most efficient approach to the administration of BOT projects. Under 

such system, Project Company needs to deal with only one government office to obtain and 

renew all necessary approval, permit and consents for construction and operation of project. 

 

GOVERNMENT INCENTIVES AND OTHER FORMS OF SUPPORTS  

Government provide different types of incentives and various direct and indirect supports in 

almost all BOT projects to make the projects attractive to private sector and balance the risk 

transferred with the expected return. The extent and type of supports varies considerably 

depending among the other things on country and project risks. Government provides following 

incentives and supports to private sector.  

Tax incentives and concessions: The tax regime of host country greatly influences the financing 

of BOT projects. Taxes have the effects of reducing the project cash flow. Governments 

normally provide various types of tax concessions to improve the financial viability of the 

projects. Tax concessions, though, are not a direct infusion of capital, but giving incentive in 

form of the following tax exemption results in availability of additional operating revenue:  

 Exemption from corporate tax for concession period.  

 Exemption from income tax for foreign project staff.  

 Exemption from or reduction of real estate tax.  

 Exemption from or reduction of import duties on equipment, raw materials and components 

for construction, O & M. of the project.  

 Tax concession on royalties.  

 Tax refunds for foreign investors reinvesting their profits in new infrastructure projects in the 

country.  

 Capital allowances in the form of depreciation and amortization.  



 

Land and other logistical facilities: In most of the BOT projects, host government provide the 

following supports relating to land and logistical facilities in one or more of following forms:  

    Government, normally, provides land on which the project is to be built.  

 Government constructs associated infrastructure facilities, including access roads, 

transmission lines and communications in some infrastructure projects.  

   Government may also ensure availability of labour and building materials and raw materials 

during construction and operation stages.  

Contribution of existing assets: In some PPP projects, government structured the project by 

bundling the scope for construction of new project facilities with operation and maintenance of 

an existing project asset. This arrangement enables the project sponsors to operate the existing 

assets and earn revenues from existing assets during the construction phase of the project.  

Government guarantees and stand-by financing: In some cases, government provides indirect 

guarantees and stand-by financing to advance the project. It includes:  

 Indirect guarantee of operating income and stand-by loans: Government providing guaranteed 

minimum income from traffic tolls and government ready to extend loans for servicing senior 

debt project cash flow is insufficient owing to force majeure events.  

 Protection against the loss of expected revenues due to competing projects.  

 Guarantee of commercial freedom, i.e. Right to determine its tariffs, tolls etc.  

 Currency exchange protection.  

 Interest rate reimbursement during period of high inflation and reimburse if interest rate 

crosses stipulated percentage during project period.  

 Protection against uninsurable force majeure events by either providing contract period 

extension or bearing the economic effects of uninsurable force majeure events exceeding equity 

investment.  

 

Loans and equity contributions: Direct equity investment from the governments or by their 

agencies or local authorities has been adopted in some PPP projects. Such participation in project 

equity may have the advantage of assuring government involvement in the project and providing 

support for implementation and operation of the project. It may also help to strengthen the 

government's monitoring of the projects.  

Completion and performance incentives: Incentives to motivate the project company to meet 

the obligations and achieve, if possible, higher level of performance than forecast should be 

structured in PPP projects. One way to achieve these objectives is to include bonus arrangement 

in the project agreements, wherein bonus is given to Project Company based on the degree to 



which Project Company exceeds projections. The following bonus incentives, which can be lump 

sum or percentage payments, could be included in the bonus arrangement of PPP projects:  

 Signature bonus: Lump sum amount payable if project agreement is signed by a stipulated 

date.  

 Completion bonus: Sum payable if construction of project facility is completed before the 

stipulated date in the project agreement.  

 Performance bonus: Amount payable if the output of the project exceeds stipulated 

performance level.  

 

Infrastructure Management Systems  

Managers and engineers need clear guidelines for life-cycle management of infrastructure 

systems for water, sewer, and storm water services. Managing these systems as business assets 

will hold costs down and improve performance. Failure rates will increase as systems age, and 

capital needs will increase when water, sewer, and storm water systems need renewal at the same 

time. Water supply, wastewater, and storm water are essential public services that require 

complex and expensive infrastructure systems. These infrastructure systems require effective 

care over their life cycles to produce good service and high return on assets. 

Without this care, service will suffer and costs will rise; in the worst case, the utility may suffer 

regulatory sanctions (problems) and customers may experience health problems, poor service, 

and possibly property damage.  

Infrastructure is the set of physical systems that provides public services. In water, sewer, and 

storm water infrastructure systems, the physical components are pipes, buildings, pumping 

plants, treatment plants, and other capital- intensive facilities. Because the infrastructure value of 

these facilities is responsible for high annual revenues, they are said to be “capital-intensive” 

services.  

An Infrastructure Management System is an integrated framework for infrastructure through its 

life cycle “from the cradle to the grave.”  

Data-centered infrastructure management system  

Four lines of organizational activity converge on a common database. Organizations have always 

been shaped to some extent by access to information; and with different utility departments using 

the same data, future management systems will look like this figure. 



 

 

Abbreviations  

Capital Improvement Program    CIP  

Design and Construction     D&C  

Maintenance Management System    MMS  

Operations Management System    OMS  

Asset Management System     AMS  

Needs Assessment      NA  

Supervisory Control and Data Acquisition   SCADA  

Environmental Protection Agency    EPA  

Safe Drinking Water Act     SDWA  

State Revolving Fund      SRF  

Benefits of infrastructure management systems  

The benefits of infrastructure management systems are clear, for example:  

When infrastructure works well, society has efficient transportation, safe water, reliable and 

affordable energy, a clean and attractive environment, and other essential support systems. When 

it does not work, people waste hours in traffic, have bad water or no water, lack electricity, and 

live in unhealthy conditions. As public works employees know, if infrastructure works well, 

people take it for granted. If not, they suffer and complain quickly, Infrastructure management 

systems therefore propose multiple benefits by providing information-based tools to:  

 Offer better customer service  



 Prepare and manage capital improvement program  

 Control costs for infrastructure management and operation  

 Publish and achieve approval for capital improvements  

 Guide operations and maintenance practices  

 Comply with regulations and improve service  

 

Infrastructure integrity  

 Integrity of infrastructure is an integrated indicator that measures the quality of equipment, 

original construction, and current condition.  

 The relationship between the original quality and the current condition is easy to see.  

 Well-constructed systems last longer and perform better.  

 Integrity produces better reliability, improved service, lower risk, greater safety, improved 

public health and environment, and protection against flood damages.  

 

 

 



 Infrastructure condition curve relates condition to time.  

 The curve shows that the condition of a facility will hold up in its early years, but as it ages, 

more maintenance is required.  

 Restoring the facility to its original condition may require only a little investment in its early 

years, but later on it takes much more attention, perhaps even replacement.  

 In the case of pipelines, replacement may only be needed after many years, and might even be 

achieved using trenchless technologies.  

 Treatment plants are usually “works-in-progress,” with renewal going on continually.  

 The condition curve obviously depends greatly on the quality of original construction. If 

original condition is poor, the starting point on the curve is lower.  

Life-cycle management framework  

Infrastructure should be managed on a “life-cycle” basis; not simply built, then replaced when it 

wears out. Implementing this approach requires more attention to operations, maintenance, and 

renewal activities. 


