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STRATEGIES FOR MITIGATING TRAFFIC RISK IN TRANSPORTATION CONCESSION CONTRACTS
Jose Vassallo and Mark Fagan

Abstract

Mitigating traffic risk is one of the major challenges of using concession contracts for highway development.  This risk is difficult to assign because neither the government nor the concessionaire can significantly reduce traffic uncertainty.  Moreover, traffic forecasts are consistently inaccurate yet the financial viability and success of road projects is predicated on correct projections. A range of traffic risk mitigation strategies have been developed and implemented.  This paper describes a classification structure of the mitigation strategies and details the use of the three most common methods. A stakeholder based assessment of these methods, segmented by a country’s stage of economic development, is provided. 
The Importance of Concession Contracts

Concession contracting for transportation infrastructure in general, and road projects in particular, has reached new heights since the last two decades.  Contracts were let for highway/bridge/tunnel projects in Europe, Asia, Africa, Australia, South America and North America. According to Public Works Financing (2003), the number of public –private partnership (PPP) transportation projects contracted in the world totaled 1,137. In 2003, the total value of the contracts was likely to be in the US$351.6 billion range.  Presently, The United States is testing   the concession contract model to manage transportation infrastructure and monetize valuable transportation assets.  

The construction and operation of transportation infrastructure was largely viewed as a public good to be provided by national and local government during most of the 20th century. Under this philosophy, the government designed, funded and operated transportation projects.  While components such as the actual road design, construction or maintenance might be outsourced to a private engineering or construction company, the ownership, management, financing remained in the public sector.

However, beginning in the 1970s and 1980s several factors led governments to reassess the role of the private sector in this arena.  First, governments, especially in developing countries, were facing pressure to expand transportation infrastructure to support economic growth but budget constraints limited the speed and magnitude of transportation investments.  The use of concession contracts enabled governments to fund investment in transportation infrastructure without raising taxes or debt (Izquierdo and Vassallo 2004.)

A second factor contributing to the interest in private sector participation was the idea of bringing the benefits of private sector management into the administration of public infrastructure. Several experiences around the world confirm the efficiency gains and quality improvements stemming from private provision of infrastructure management. Road management contracts in the United Kingdom awarded under the Private Finance Initiative (PFI) approach is credited with savings of UK£ 230-315 million on its first eight projects (Haynes and Roden 1999.)  Moreover, Dunlop (1997) demonstrated how the implementation of maintenance contracts by the private sector in New Zealand resulted in important savings for the overall society. 

A complementary third factor was the desire to integrate decision making for the design, construction and long term maintenance of infrastructure projects.  The logic was straightforward(the optimal design and construction quality would be assured if the builder knew it would be responsible for full life-cycle costs including on-going maintenance.

In response to these pressures, governments began offering concession contracts to private firms that would design, build and operate transportation projects in exchange for the right to collect user fees (such as tolls or tariffs), or government shadow payments (subsidies for the use of the infrastructure.)  Most of the early contracts were for 20-30 years, the timeframe necessary for the concessionaire to recoup its investment and earn a profit at toll levels that were economically and politically acceptable. At the conclusion of the contract the highway assets and operation would revert back to the public sector.  The specific mechanics of the concession contracts have evolved in response to challenges that have emerged ranging from construction delays due to land acquisition to the introduction of competing transportation options to inaccurate traffic forecasting.

The concession model has been adopted by countries around the globe.  Several countries in Europe were early adopters of the concession model. Spain has extensive experience in financing toll highways through concession contracts (Izquierdo and Vassallo 2004.)  Unlike other European countries, including France and Italy, highway concessions in Spain were all competitively awarded and mostly funded by the private sector.  Since the late 1960s more than 30 highway concessions have been granted in Spain.  France and Italy have also built most of their trunk highway network through concession contracts. However, unlike Spain, concessions were owned by public-private corporations to whom concession contracts were directly awarded by the government (Gómez-Ibáñez and Meyer 1993; Fayard and Bousquet 1998.)  The United Kingdom introduced concession contracts through the Desing Build Finance Operate (DBFO) approach (Debande 2002.)  Those contracts were implemented to finance the upgrading and operation of existing motorways.  The payment procedure was based on a shadow-toll approach.  From the beginning, DBFO contracts were largely concerned with infrastructure quality. In fact, a variable toll was established depending on lane availability (number of opened lanes, time of day, and type of vehicle) as well as on safety and level of service.
Concessions were also extensively used in Latin America in part due to the influence of Spain.  Here, the driving force to implementing concessions was the strong need of infrastructure investment along with the lack of budgetary resources to finance it.  Concession contracts’ performance in Latin-America has been different depending on the country.  Whereas the experience of Chile may be considered a success (Vassallo 2006); Colombia and Mexico encountered serious problems.  In Mexico, the government was forced to renegotiate many of its concession contracts costing the taxpayer $8 billion (Engel, Fisher and Galetovic 2002.)  In Colombia, the minimum income guarantee provided by the government to the first generation of concession contracts resulted in substantial government payments (Rufian 2002.)
The concession model was implemented, to a lesser degree, in Africa, Asia, and Australia.  More recently countries in these regions are promoting private participation in transportation projects.  In China, for instance, concession contracts have been used to finance several large and expensive highways.  The Xi-San, Hang-Yong, and Fo-Kai expressways are all financially viable with investment recovery periods of 11-14 years and repayment coefficient of loans ranging from 3.1 to 4.7 (Li Ping et al. 1999.)
North America, and especially the US, provides an interesting contrast to countries described above.  Throughout the 20th century the federal, state and local governments built and maintained 99 percent of the highway mileage in the county.  It is only in the opening years of the 21st century that the US has begun to rethink its highway management model.  In an effort to solve budget shortfalls, states and local governments are considering concession contracts to monetize the value of their transportation assets.  In early 2005 the City of Chicago entered into a 99 year contract with the Cintra-Macquaire Consortium to operate and maintain the Chicago Skyway Bridge, a 7.8 mile six-lane toll road (Foote 2005.)  The concession brought US$1.83 billion into the City’s treasury and encouraged government leaders in other jurisdictions to assess the benefits of similar contracts.  Subsequently, the state of Indiana turned the Indiana Toll Road into a concession contract (collecting US$3.85 billion.) Many other states are examining the value of their own transportation assets.
The record of concession contract performance has been mixed as described above. The common factor in most of the concession contracts’ failures has been the inability to write a complete contract because during the many years of the contract there are numerous risks that can influence the project but can not be predicted and mitigated. Evidence of the challenges of writing complete contracts is that 60% of the PPP contracts awarded in Latin America in the 1990s were renegotiated within three years (Guash 2004.) The IMF segments the risks into five categories(construction risk, financial risk, performance risk, demand or traffic risk and residual risk (International Monetary Fund 2004.)  The most challenging to manage is traffic risk as detailed in the next section.
The Traffic Risk Dilemma

Risks in concession contracts must be assigned to the stakeholders best able to manage them.  For example, construction risk should be assigned to the concessionaire because it is in the strongest position to control project timing, cost and quality.  However, there are some risks that are difficult to assign because no stakeholder can reasonably control them.  This is the case of traffic risk because it depends on many factors that are hard to forecast and control either by the government or by the concessionaire.  For example, an economic downturn, which can not be prevented by the concessionaire or public highway authority, can dramatically reduce traffic volumes and toll revenues.

Not only is traffic risk difficult to manage, but the accuracy of traffic forecasts is essential to the overall success of most concession contracts.  If real traffic is lower than expected, the concessionaire will not earn enough money to pay its loans, and there is a risk of default that often leads to a renegotiation of the contract.  This happened for instance in Mexico and Colombia where optimistic traffic forecasts lead to costly renegotiations of the concession companies with the government.
As a practical matter, traffic shortfalls usually lead to contract renegotiations because governments often prefer to renegotiate rather than recognize a bad design of the concession contract. These renegotiation generally entail high costs for society since the government has to compensate the concessionaire by increasing tolls, awarding a subsidy to the contractor or extending the term of the contract.  The erosion of government credibility can rapidly lead to concessionaires offering “lowball” bids assuming they can renegotiate the terms of the contract in the future. Where actual traffic levels exceed projections, congestion and its associated costs can result. Moreover, the greater traffic levels can lead to windfall profits for the concessionaire, a politically undesirable outcome.

The literature shows that there is a consistent bias to over estimating traffic levels on highway projects. Standard & Poor’s has examined forecasting accuracy of toll road projects. Their 2005 study reveals that forecasters over estimate first year traffic by 20%-30%.  Beyond the first year, the study shows “Optimism bias and error measurement statistics remain constant through years 2-5” (Bain and Polakovic 2005).  The largest study of forecast accuracy for transportation projects (214 projects in 14 countries) shows that “for 50% of road projects, the difference between actual and forecast traffic is more than +/- 20%; for 25% of road projects, the difference is larger than +/- 40%” (Flyvbjerg et al. 2005). Moreover, the research demonstrates that the accuracy is not improving over time.  Flyvbjerg’s research points to uncertainties about trip generation (traffic counts, demographic and geographic information) and land use development as the primary factors for the inaccurate forecasts.  While new analytical approaches to improving forecasting are being proposed (Smith and Demetsky 1997, Flyvbjerg 2004) it is unlikely that forecasts will improve in the near future. Thus, the challenge for concession contracting is how to reflect the reality of uncertain traffic forecasts into agreements that avoid the problems of incomplete contracts, especially renegotiation, loss of credibility, and unexpected subsidies.  

The over estimation of traffic has lead to extensive renegotiations of highway concession contracts. Guasch (2004) demonstrates that concession contract renegotiations are quite common all around the world. Guasch’s study focuses on Latin American concession contracts in several sectors: telecommunications, energy, transportation, water and sanitation. This study shows that 54.7% of the transportation projects in the sample were renegotiated. The study also shows that renegotiation is prompted not only by the concessionaire but also by the government. The concessionaire initiated 57% of the renegotiations in the transportation sector while 27% and 16% were started by the government and by common agreement respectively.  Why do both parties want renegotiations? The concessionaire needs to minimize its losses, and the government wants to maintain its reputation.
Guasch’s study also shows that renegotiations are much more common in those concessions awarded competitively than in those concessions awarded through direct negotiation. This result can be interpreted as an empirical explanation of what is called “the winners curse” (Capen, Clapp and Campbell 1971) where aggressive bids associated with inflated traffic forecasts lead to low bids by the concessionaire.  Once the contract is secured, the concessionaire assumes the government will renegotiate the agreement if traffic is lower than expected. Unfortunately the government often agrees to renegotiate to preserve its reputation which in turn sets a bad precedent and encourages future “low ball” offerings.
Because traffic volume is not determined by the management skill of the concessionaire, the question of to what extent transferring traffic risk to the concessionaire is efficient and fair has been raised. Experience around the world, including the toll highway concessions awarded in Spain in the 70s (Izquierdo and Vassallo 2004), demonstrates that transferring the entire traffic risk to the concessionaire often causes an asymmetrical behavior that is ultimately inefficient for society. If the actual traffic is significantly higher than expected, the concessionaire will reap much greater profits than deserved whereas if it is much lower, the concessionaire will often attempt to force a renegotiation with the government to minimize its loses.  Beyond Spain, this asymmetrical behavior has been observed in Argentina, Mexico and Colombia.  The next section explores specific contract strategies that address the mitigation of traffic risk.

Traffic Risk Mitigation Strategies
The negative consequences of failing to manage traffic risk have spurred governments to develop and implement a wide range of traffic risk mitigation mechanisms. Across the spectrum of approaches, two common objectives are sought: first, increasing the completeness of concession contracts to reduce the potential for renegotiations; and second, establishing more equitable rules for sharing gains or loses between the concessionaire, the government and the users if renegotiation is required.
Classification Framework

The traffic mitigation strategies adopted across the globe can be classified according to:
1. The trigger variable used.

2. The stakeholder that sets the limit or limits of the trigger variable used.
3. The extent to which risk is shared.

4. The compensation mechanism adopted.

Trigger Variables
The trigger variable is what initiates the traffic risk-sharing mechanism. When the trigger variable stipulated in the contract reaches a certain level, the risk-sharing mechanism is activated. Three different types of trigger variables have been implemented to mitigate traffic risk in transportation concessions. The first are variables associated with the annual traffic, either volume or revenue. Both variables are strongly related since maximum tolls indexed to inflation are often established in transportation concession contracts. This set of trigger variables initiate risk-sharing mechanism when the annual traffic or revenues obtained by the concessionaire falls below or above certain limits predefined in the contract. This mechanism has been most commonly implemented as “minimum income guarantees” in countries including Korea, Chile and Colombia (Irwin 2003.)
The second group of trigger variables is linked to the accumulated traffic during the contract period of the concession. In other words, the risk-sharing mechanism is activated on the basis of a target to be reached before the concession ultimately ends. Unlike the annual guarantee approach described above, the government only compensates the concessionaire (or receives a rebate) if total traffic volumes fail to materialize (or exceeds anticipated levels.)  This approach avoids payments when annual fluctuations in traffic volume, that are exogenous to the concession, take place.  This mechanism has not been extensively used; however, some countries— United Kingdom, Portugal, Chile and Colombia—have implemented this approach in some concession contracts.
The third set of trigger variables address the financial performance of the concession company. Profit and internal rate of return (IRR) can be employed to monitor the concessionaire’s status. The use of these variables has the advantage that they accurately reflect the business performance of the concessionaire. However, the use of profits or IRR can be problematic for two reasons. First, the concessionaire has no incentive to reduce operating costs when its performance is close to the limit established in the contract. Second, profits or IRR are difficult to monitor by the government because the public authority has limited access to accurate real operating costs incurred by the concessionaire.  Nevertheless, this mechanism has been used in Spain and France.
A comparison of the three options reveals that the use of traffic and revenues (either annual or accumulated) as the trigger variable has two important advantages. First, unlike profits or IRR, the concessionaire has always a strong incentive to be efficient in reducing operating costs. Second, the government can easily monitor the trigger since tolls and traffic are readily verifiable.

Who Sets the Trigger Level?

The second criterion for classifying traffic risk mitigation techniques is who defines the threshold beyond which the risk-sharing mechanism is activated: the government in the bidding terms, or the concessionaire in the tender. For instance, a concession contract can establish an annual “minimum income guarantee,” but the precise limit of this guarantee can be defined either by the government or concessionaire. The government has defined the trigger level in highway concessions in Chile whereas the concessionaire has proposed the limits in two light rail concessions recently awarded in Madrid. Madrid’s light rail experience demonstrates that it is not adequate to leave absolute freedom to the concessionaire to fix the threshold, since the concessionaire has an incentive to place this limit as high as possible which would more likely lead to government compensation.
Sharing the Risk

The third criterion of the classification is the extent to which traffic risk is shared. This extent can be defined in two ways—a fixed target or a minimum/maximum band.  The first option is to fix a specific target(a point(that has to be reached during the life of the contract, for instance a fixed project IRR, a fixed amount of accumulated revenues and so on. A second possibility is establishing a minimum and a maximum limit, in such a way that the risk-sharing mechanism be activated only as the actual trigger variable falls below the minimum limit or above the maximum limit. If the variable is in between these limits traffic risk totally falls on the concessionaire. A sub-classification within this second criterion differentiates whether the target limits are strict limits or not.  A non-strict limit indicates that when traffic falls above (if it is an upper limit) or below (if it is a lower limit), the gains and loses are shared with the concessionaire.  A limit is strict when there is no gain above the upper limit or loss below the lower limit for the concessionaire.
Compensation Mechanism

The fourth criterion for classifying traffic risk mitigation systems is the compensation scheme. Three different techniques have been employed: a subsidy from the government, a change in the level of tolls, and a modification of the length of the contract.

A subsidy from the government is the easiest way of compensating the concessionaire, but it has the drawback that it involves the future commitment of public resources, which can be a serious problem for developing countries.
Raising tolls if traffic is lower than expected, especially as a result of an economic downturn, has rarely been implemented in transportation concession contracts for several reasons. First, it is politically unpopular because users are required to pay more at a time when incomes are lower. Second, there is a risk that a toll increase will further reduce traffic due to the price elasticity of tolls.  Third, it violates economic efficiency since pricing theory indicates tolls should be set according to marginal costs in line with traffic levels.

An alternative approach is extending the concession term to allow more time for the concessionaire to recoup its investment.  This approach offers two attractive features. First, it does not commit public resources. And second, it does not generate the equity and efficiency problems that price modifications do.

All of the compensation systems described above can be further sub-classified according to the magnitude of compensation permitted in the contract. For instance, changes in toll levels or the duration of the concession can unconstrained to assure the target financial goal is achieved. Alternatively, maximum limits for toll increases or extension of the concession can be specified in the contract.  Contract limitations are most common.
Design and Assessment of Mitigation Strategies
The four classification variables have been combined in a variety of ways to create traffic risk mitigation strategies. The three most common strategies are: (1) “modification of the economic balance” of contracts; (2) traffic guarantee contracts; and (3) duration adjusted contracts.

The first approach, which was developed by France (Gomez-Ibañez and Meyer 1993; Shugart 1998) and recently adopted by Spain with some differences (Vassallo and Gallego 2005), consists of reestablishing the “economic balance” of the concession when the IRR falls below a minimum IRR stipulated in the contract. In some cases, a minimum IRR is accompanied by a maximum IRR. The upper bound limits the concessionaire’s profits if traffic is much higher than expected. Generally, the compensation measures to be adopted for re-establishing the economic balance of the contract are not pre-established but rather negotiated when the IRR falls above or below the target levels. Compensation can include change in toll levels, adjusting the contract length or the provision of public subsidies.  Experience with this approach has revealed two major problems. Since the way to re-establish the economic balance of the contract is not fully specified, long and tedious renegotiations between the concessionaire and the government often occur. Also, the concessionaire has no incentive to reduce operating costs when the project IRR is close to the lower limit since falling below the limit permits a renegotiation of the contract.  Overall, this mechanism has fulfilled the goal of increasing interest of the private sector in concession contracts; however it has been problematic because the agreements between the concessionaire and the government for re-negotiation may not yield net social gains.
The second approach(used in many countries such as Korea, Colombia, Chile, Dominican Republic, Malaysia and Spain(consists of guaranteeing either traffic or revenues. Failure to achieve the minimum level (specified by the public authority or the bidder) triggers compensation from the government. In many contracts the lower limit is often complemented with an upper limit above which the revenues are shared between the government and the concessionaire.  The main problem of the guarantee approach that cannot be ignored is the strong correlation between traffic and economic growth; the guarantee can have very negative consequences for the public budget if a recession occurs. Nevertheless, the mechanism has worked quite well in some countries such as Chile where, even during an economic recession, only 4 out of 29 transportation concessions in operation at the end of 2004 performed below the minimum income guarantee band. This meant a subsidy from the government of only 6.24 US$ million compared to the 350 US$ millions of investment (Vassallo and Sánchez Soliño 2006.) This mechanism has not worked so well in more unstable countries such as Colombia where traffic volume turned out to be lower than guaranteed levels for many concessions (Rufian 2002), which put a large strain on the government’s fiscal position.
The third approach, which has been adopted in several countries recently, is to match the duration of the concession to a predefined target, usually related to traffic or revenues. This approach was first applied in 1990 in the concession of the Second Severn Crossing in the United Kingdom. Although initially the government decided that the maximum period for the concession should be no longer than 30 years, the concessionaire(Severn River Crossing Plc. (proposed the basis of the length of the concession be set on a “Required Cumulative Real Revenue” (Foice 1998). This way, a total project revenue was established in 1989 prices, which, once collected from tolls income, would end the concession. Based upon traffic levels during the early years of the concession, it was expected that the concession duration would be ultimately 22 years, considerably less than initially predicted. Another similar concession was awarded in Portugal at the end of the 1990’s. The concession agreement was designed in order that the concession would expire no later than March 2028 or at a total cumulative traffic flow of 2,250 million vehicles (Lemos et al. 2004.)  If the traffic is higher than expected the concession will finish earlier than 2028.

The best-known specification of this mechanism is called “Least Present Value of the Revenues (LPVR)” and has been extensively developed by Engel, Fischer and Galetovic (1997, 2001.) The authors of these papers working independently of the Severn Bridge experience developed this mechanism in response to a proposal from an official of the Ministry of Public Works of Chile (MOP).  Under this mechanism, the concession is awarded to the bidder who offers the least present value of the accumulated revenues(discounted according to a discount rate pre-fixed in the contract. The concession ends when this LPVR is reached. Consequently if the actual traffic is higher than expected, the concession will finish earlier whereas if it is lower the concession will finish later. Traffic risk is thus shared among the concessionaire, the users (who pay tolls for a longer period if the traffic is ultimately lower than expected), and the government (who receives the concession later if traffic is lower.)
The LPVR mechanism was tried in Chile; however, only two concessions out of 29 were successfully awarded under this approach. Vassallo (2006) showed that the main reason why this mechanism was less successful in practice than in theory was the strong opposition of the concession companies because of the risk profile. Since the contracts established a maximum duration, the concessionaire bore the risk that the project would not reach the LPVR requested before the end of the contract.  Moreover, they saw no upside benefit because if the traffic were greater than expected the contract would end early.
Although LPVR has been dominantly implemented in Chile other countries have also adopted this technique.  At the end 2004, Portugal decided to apply LPVR to a new toll highway concession, the “Litoral Centro” highway. The concession will come to an end when the net present value (NPV) of the total revenue collected reaches € 784 million, subject to a minimum period of 22 years and a maximum period of 30 years. The so-called “third generation of concessions” carried out in Colombia implemented a similar mechanism based on awarding the contract to the bidder who requires the lowest accumulated revenues. Presently, the government of Colombia is studying the possibility of implementing LPVR in the next generation of concessions which are being defined now.
Recommendations for policy makers
This section provides a set of policy recommendations derived from the worldwide experience using the three most common traffic risk mitigation strategies described in the previous section: (1) the modification of the economic balance of the concession contract in response to specific unforeseen circumstances, (2) the definition of  annual traffic or revenue guarantee that is generally accompanied with a risk-sharing mechanism in case that traffic or revenues exceeds an upper limit, and (3) a flexible duration of the contract until a target goal set up in the contract (either traffic, or revenues, or present value of the revenues) has been reached.  The evaluation considers the perspective of the three key stakeholders: the government, the concessionaire, and the financial institutions that provide loans to the project.  (Users, who are also important stakeholders, are not considered because they are concerned with infrastructure quality, reliability and safety rather than traffic risk.)
The assessment is made in the context of the objectives of each stakeholder.  The objectives of the government are to minimize fiscal risk, avoid renegotiation pressures, and provide high quality infrastructure.  The main objective of the concessionaire is to maximize its profits during the life of the concession.  This is the reason why concessionaires often do not like mechanisms that limit their upside.  Finally, the dominant objective of the financial institutions is to have the greatest certainty that their loans will be paid back according to the schedule agreed upon in the financial contract with the concessionaire.
Figure 1 shows a matrix that relates each traffic mitigation approach with the view of the government, the concessionaire, and the financial institution.  We distinguish three different kinds of governments (developed country, developing country, and underdeveloped country.)  The development level of a country is strongly correlated with the political and financial stability of the nation.  Regarding the concessionaire, we distinguish whether the firm is undertaking a greenfield or an extension project.  The former are generally much more risky than the later in terms of traffic.  Regarding the financial institutions, we distinguish the legal stability (development and performance of the legal framework) of the country.  In this respect, a good track record of concession projects successfully financed in a country; the existence of a concession law in this nation; and the health, independence and fairness of the legal system substantially contributes to improve the lenders’ confidence in concession projects.
(Figure 1 app. here)
Figure 1 shows how, from the point of view of governments, the best traffic risk mitigation approach is the flexible duration model.  This mechanism does not commit future budgetary resources, reduces renegotiation pressures, and sets up a clear buy out price in case that the government is interested in getting the concession back.  The other two mechanisms have serious problems for the government since they commit either future budgetary resources or entail future contract renegotiations.  Moreover, the less developed the country the higher will be the fiscal risk assumed by the nation.  Less developed countries also endure greater economic fluctuations with the associated challenge resulting from the correlation between traffic and economic growth.
Regarding concessionaires, they prefer the approach based on the modification of the economic balance of the contract.  If traffic is lower than expected, they will renegotiate the contract with the government, and generally they will obtain important gains from this renegotiation because governments are interested in keeping their reputation by solving the problem as soon as possible.  However, governments have rarely forced a modification of the economic balance of a concession contract if traffic and hence concessionaire’s profits are much higher than expected.  Consequently, this mechanism tends to be asymmetrical in favor of the concessionaire.  Concessionaires tend to be indifferent about annual or cumulative traffic guarantees.  On one hand, they may limit the concessionaire’s upside, but on the other hand they facilitate lower cost financing which helps the economics of the project.
The flexible duration model has not been well accepted by concessionaires, particularly in the case of greenfield projects which entail high traffic risk.  The main reason that explains this negative view from the concessionaires lies in the strict limitation of the upside imposed by this approach.  As the contract length will be automatically shortened if traffic is ultimately higher than expected, the concessionaire will never be able to reap large profits in this case.  Moreover, this approach is not symmetrical if traffic is much lower than expected since most of the concession contracts have a maximum duration.  If traffic is much lower than expected and the concessionaire has not reached the target goal agreed upon in the contract by the end of the maximum duration, the concessionaire may incur important losses.
Two contract adjustments to offset the concerns of the concessionaires have been proposed based on the experience of the implementation of the “Least Present Value of the Revenues” approach in Chile. (Vassallo 2006) The first is to establish a minimum term in the contract in order to increase the potential upside enjoyed by the concessionaire in case that traffic is ultimately higher than expected.  The second is to provide a clause in the contract that requires the government either to extend the contract duration until the target goal has been reached or compensate the concessionaire for the difference at the end of the maximum duration.
Financial institutions are most interested in minimizing the risk that their loans will not be paid back according to the schedule agreed upon in the financial contract.  This is the reason why an annual traffic or revenue guarantee is the most attractive risk mitigation approach for them, particularly in legally stable economies in which this public guarantee means a serious commitment that the loan will be paid back.  The flexible duration of the contract is not as appealing because it introduces variability into the repayment timetable.  The modification of the economic balance of the contract is also well regarded by financial institutions as long as the legal system is stable and consequently the commitment of the government to rebalance the concession contracts is secure.
In conclusion, flexible duration contracts seem to be best suited for governments that do not want to bear fiscal risks, and for expansion of existing projects rather than for greenfield projects.  Annual traffic guarantees, however, are more appropriate for developed and developing countries, which are willing to bear a certain level of fiscal risk.  This mechanism seems to be useful at the earlier stages of the implementation of a PPP scheme, particularly when financial institutions are not mature enough to bear high of risk levels.  The modification of the economic balance of the contract seems to be suitable only for developed countries with stable legal systems.  A corollary of this analysis is that traffic risk mitigation mechanisms hardly work in underdeveloped countries.  This is the reason why PPPs are not often feasible in extremely poor countries.
In spite of these general conclussions, Figure 1 shows that it is difficult to align all the stakeholders’ interests.  Therefore innovations in concession contract design are likely to continue as are the introduction of more accurate traffic forecasting methods.  In the interim the segmentation by a country’s stage of economic development can help to identify “second best” solutions.
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FIGURE 1. Stakeholders’ impact of traffic risk mitigation mechanisms
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