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RESUMO 
 
A construção, operação e manutenção de rodovias tem sido o objeto de 

centenas de contratos de PPP ao redor do mundo. Frequentemente, tais projetos são 

concedidos por mais de 25 anos num arranjo contratual complexo. Tais contratos 

usualmente passam por renegociações entre as partes pública e privada, modificando 

as condições iniciais do contrato através de um processo opaco e não competitivo. 

Esta dissertação investiga os mais recentes avanços na regulação econômica de 

rodovias, focando em soluções para a questão das renegociações. As mais 

avançadas soluções tanto em regulação discricionária quanto na regulação por 

contrato são avaliadas e comparadas a partir de pesquisas recentes em concessões 

rodoviárias. 

 

Palavras-chave: PPP, Rodovias, Pedágio, RAB, Renegociação, Contratos 

Incompletos, Assimetria de informações, Regulação Discricionária 

 
  



ABSTRACT 
 
Highway construction, operation, and maintenance have been the object of 

hundreds of PPP contracts worldwide. Often those projects are awarded for more than 

25 years in a rather complex contract arrangement. Those projects often go into 

renegotiation between private and public parties, changing the contract's initial 

conditions in a non-competitive and opaque process. This paper investigates the most 

recent developments in highway economic regulation, focusing on solutions to the 

renegotiation problem. The most advanced solutions in both the discretionary and 

contract regulation models are assessed and compared based on recent research on 

highway concessions. 

 

Key Words: PPP, Highway, Toll Road, RAB, Renegotiation, Incomplete 

Contracts, Information Asymmetry, Discretionary Regulation 
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1 Introduction 

Since the reforms of the late 1970s and 1980s, with the decline of the Keynesian 

State and the rise of neoliberal ideas along with significant macroeconomical shifts, 

the private sector became ever more enrolled in infrastructure provision (Rose, 2014). 

Various countries and governments have increasingly used private investment in 

infrastructure through Public-Private Partnership arrangements. According to the 

World Bank Private Participation in Infrastructure group (PPI, 2020), since 1990, there 

have been more than 7,600 projects and investments totalling about 1.8 trillion dollars. 

That presence can be seen across different sectors such as energy, transportation and 

water.  

In the road sector, there were 1,184 projects with an estimated investment of 

$350 billion in 35 countries. According to Eduardo Engel, Fischer, and Galetovic 

(2020b), in the last 25 years, 203 billion euros were added in Europe only in 

Transportation projects through PPP and another $535 billion in developing countries. 

One reason for this rise of PPPs is the so-called Infrastructure Gap – the gap 

between the actual investments and the estimated amount needed to maintain current 

assets and expand infrastructure to meet demand based on economic forecasts 

(MCKINSEY, 2016; OECD, 2007, 2012). Beyond that reason, governments have been 

very keen in using PPPs to bypass budgetary constraints, exploring public accounting 

loopholes (Eduardo Engel, Fischer, & Galetovic, 2014). 

The traditional method to provide public roads consists of a public party that 

oversees planning, designing, procuring, and managing the roads after its completion. 

In this framework, the government generally holds a public tender on costs and 

technical criteria to award the construction contract. Contrary to the Traditional Method, 

in PPPs, the government designs a more extended contract. The private party 

assumes some responsibilities such as design, financing, operating and maintaining, 

and even the demand risk. Highway PPPs are one option on how to provide the 

infrastructure needed, which is justified if the total welfare is greater than other options. 

The efficiency gains and the lower total costs is brought by bundling the building and 

operational phases. This bundling will lead to a reduction in total life cycle costs, 

according to Iossa and Martimort (2012), due to the firm’s incentive switching from 
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reducing construction costs to minimizing the present value of the construction and 

operational costs throughout the contract length. 

Like much of the infrastructure sector, highways are considered natural 

monopolies given some characteristics of these industries, their production technology, 

market behaviour, and strategic choices. As natural monopolies, if unregulated, these 

firms would practice above-optimum prices and below-optimum quantities, leading to 

welfare losses compared to a competitive situation (Paul Joskow, 2005). The regulator 

challenge is to incentivize firms to make efficient choices and minimize welfare loss 

due to lack of competition. The question posed to policymakers is how to determine 

which industry should be regulated and which approach should be the more adequate 

for each sector. There are two broad categories of regulation: Discretionary Regulation 

(also known as Incentive Regulation) and Regulation by contract (also known as 

Franchise bidding). These two models pose trade-offs between flexibility and 

transaction costs, such as moral hazard and adverse selection. 

Historically, most highway projects were structured in a Franchise Bidding 

model, which is less flexible but is less prone to information asymmetry. Despite the 

broad acceptance and use of PPPs arrangements for highway projects, there is an 

issue almost ubiquitous in the relationship between the public and private parties: 

renegotiations. Since J. L. Guasch (2004) seminal work analysed more than 1,000 

PPPs contracts in Latin America to find that more than 60% of them had substantial 

terms renegotiated, the concerns for rent-seeking and opportunistic renegotiations 

have risen. Eduardo Engel, Fischer, and Galetovic (2019) studied 59 highways in Peru, 

Colombia, and Chile and found more than 500 renegotiations. C. O. Cruz and R. C. 

Marques (2013b) looked into PPPs in Portugal and found that all contracts in the 

transport sector have been renegotiated. This research will focus on the issue of 

renegotiations on Highway PPP contracts and the implemented and proposed 

solutions. Through a broad literature review on this topic, we will highlight current 

experience with contract regulation and assess discretionary regulation feasibility in 

the highway industry. 

This thesis is structured in the following frame: in the rest of this first chapter, it 

will be outlined aims and objectives, significance, and methodology. The second 

chapter will bring a literature review on natural monopolies and regulatory models. The 

third chapter discusses the general characteristics of highway projects, the past 
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experience with motorway projects, and the issue of renegotiation. The following 

chapter will outline the most promising solutions to renegotiations with particular 

attention to Chile's case and a section to discuss the use of discretionary regulation on 

highway projects. The following chapter will discuss the solutions described and 

analyse in which projects they would have feasible applications. Finally, the conclusion 

will summarise the chapters and point opportunities for further research. 

1.1 Aims and Objectives 

This research seeks to explore and summarise the current knowledge about 

motorway concessions, the main innovations that have been put into place, how these 

innovations performed, the recent discussions, and, lastly, to assess how different 

regulatory models could be used in each institutional and socio-economic environment. 

This research's main objective is to review the available literature on road concessions 

to build a summarizing framework that can help regulators make better options on 

regulatory models. This will require to characterize the regulatory model in use in the 

best-performing countries on highway PPPs and understand the opportunities and 

pitfalls that discretionary regulation offers to motorway projects. 

The main research question is how different regulatory mechanisms can 

address the shortcomings observed in current highway projects. A first step will be to 

investigate mechanisms already in use, such as risk-sharing schemes. The following 

step will be to outline the discussion about using discretionary regulation on road 

provision. 

Since renegotiation has been pointed out as a significant issue in PPPs by 

various works in the last decades, specifically in highway projects, there will be a focus 

on this issue. To address the research question, the first step will be to understand 

renegotiations in highway projects. There is a need to identify the profile of projects 

that go under renegotiation, the primary triggers of renegotiations, and the main results 

observed after the process. The objective here is to review studies on renegotiations 

to identify when, why, and in which kind of toll road project renegotiations are often 

arising. Once the main characteristics of the renegotiations processes have been 

identified, this research will investigate reforms implemented on the franchise bidding 
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paradigm to describe the most interesting cases and solutions that have shown 

positive results.  

The next objective is to assess when, and if, the use of discretionary regulation 

and a Regulatory Asset Base (RAB) could address the issues that led those road 

projects to renegotiation. This model offers more flexibility to the regulator to deal with 

supply cost variations, significant changes in demand states, and potential 

technological obsolescence. This flexibility might bring other externalities such as a 

lower cost of capital. However, it also requires a considerable increase in regulatory 

costs and poses information asymmetry challenges such as adverse selection and 

moral hazard. The question is whether there could be a net benefit with this regulatory 

model, and if possible, in which cases would this be a feasible solution. 

The first objective under the discretionary regulation issue is to describe the 

theory of incentive regulation and the use of the “regulatory asset base” model in water 

supply, electricity distribution, and railway transport. The flexibility structure in and out 

of the contract should be investigated and the methods of estimating the efficient 

operational costs and the capital expenditures. The next objective is to describe and 

understand the uncertainties arising in this sector and how the possible use of 

discretionary regulation to address these problems. This research will seek to identify 

the emerging issues in this sector and how, and at what cost, a more flexible regulation 

deal with them. 

Finally, the last step is to use the information gathered in the previous steps to 

evaluate and compare implemented solutions under the contract regulation and the 

discretionary regulation model's proposed use. This comparison must identify the most 

relevant variables and trade-offs that would determine the more reasonable model, 

such as the regulator's institutional maturity, the type of constraints in the firm, the 

identified risks in the project, and the uncertainties under speculation. 

1.2 Significance 

According to the Global Infrastructure Hub (2020), around 89 highway projects 

worldwide are being prepared for auction. Those projects correspond to billions in 

investments. This investment efficiency will depend on the structure of governance and 
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incentives in which they are set, i.e., the regulatory framework. Beyond the new 

projects under the structuring process, many on-going motorway contracts will reach 

end-of-life in the coming years. The government will have the opportunity to implement 

changes to fix current issues in new contracts. 

As pointed out by numerous researchers in the past decades, renegotiations 

have been happening in frequencies as high as 100% (C. O. Cruz & R. C. Marques, 

2013b). Besides being too often, renegotiations are taking place in the early stages of 

the contract and involve significant amounts of investment compared to the initial 

forecast. The opportunistic behaviour was verified in both the private party claims and 

the government actions oriented by electoral cycles (J. L. Guasch, Laffont, & Straub, 

2007). Furthermore, as uncertainty has been an increasing feature in contemporary 

society, a regulatory model that is prepared to deal with renegotiations will be in a 

better position to quickly adapt to a changing mobility and to a new technological 

paradigm that can drastically change today’s society needs (Pangbourne, Mladenović, 

Stead, & Milakis, 2020). 

For all the issues reported in the past and the uncertainty that technology and 

evolving human behaviour has brought up, governments, firms, lawmakers, and 

society should bear in mind the risks and options available for a contract that generally 

is more than 25 years long. Today decisions can have a costly adaptation process in 

the medium and long term, affecting resource allocation efficiency and the potential 

economic output. 

1.3 Methodology 

The primary method of this research will be to review available economic 

literature on highway concession to build a broad literature review on the topic. This 

research will investigate the evolution of highways` economic regulation, focusing on 

applied and proposed solutions to renegotiation. Therefore, this research will have a 

highly bibliographical and documental section as it will describe the main 

characteristics of Highway assets, how have the concessions contracts been 

designed, how toll roads have been regulated, what are the main issues identified, 

what innovations have recently shown promising results and what proposals are under 

discussion.  
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This consists of an exploratory investigation that will include regulator’s 

technical assessments, concession contracts and secondary data from previous 

research on renegotiations. Furthermore, this research will rely on discussions in 

Transportation Forums worldwide and related articles to identify the proposed solutions 

to mitigate renegotiations. 

Secondly, this research will build an analytical framework to assess which 

regulatory model would be more suitable for each project and regulator specificities. 

This model shall highlight the trade-offs and choices posed to policymakers. This 

research will use this framework to assess the regulatory model's adequacy, given the 

project's characteristics and the government credibility, and institutional track record 

on concessions. It will identify which variables in the model are affected by each of the 

determinants of project renegotiations identified in the research's first section. Then, it 

will build a conceptual framework to clarify the trade-offs posed by each of these 

options. 
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2 Literature review 

This section will build the theoretical background to discuss the issue of flexibility 

and renegotiations on Highway PPPs. First, natural monopolies will be characterized, 

and the need for economic regulation will be explained. Second, a description of the 

two major theoretical regulation models will be presented. Lastly, a summary of the 

PPP scheme will be presented. 

2.1 Natural Monopolies and Regulation 

Imagining that one city would have two different electricity distribution 

companies operating on overlapping areas, doubling the number of poles on the 

streets, electrical cables, and other electrical equipment is a non-sense scene for most 

of contemporary society. Like many other industries such as water supply, sewage 

collection, and most inter-cities road connections, electricity distribution is 

denominated a natural monopoly. Natural Monopoly first mention is attributed to John 

Stuart Mill (Sharkey, 1982), but Alfred Marshall (1890) exposes the basic idea of 

increasing returns leading to monopoly power. According to Posner (1969), natural 

monopoly is not related to the number of sellers in the market but to the relation 

between demand and supply technology. This led to the broadly accepted concept that 

production technology defines a natural monopoly: a firm is a natural monopoly if the 

production costs are lower with a single firm than with more firms at all output levels. 

The last definition is the definition of economies of scale, which can be described 

as when average costs decline with the increase in output. If production costs for output 

level Q are lower for one firm than for any other possible group of firms, this cost 

function is subadditive. If this is a characteristic present for every level of Q, then the 

function is globally subadditive (Paul Joskow, 2005).  

Firms that are natural monopolies will be able to practice monopoly quantities 

or prices and extract rents from consumers by exploring consumer’s demand 

inelasticity (Jehle & Reny, 2011). According to Paul Joskow (2005, p. 1): “Markets with 

natural monopoly characteristics are thought to lead to a variety of economic 

performance problems: excessive prices, production inefficiencies, costly duplication 
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of facilities, poor service quality, and to have potentially undesirable distributional 

impacts”. 

Despite being a major identifier of a natural monopoly, the subadditiveness is 

not enough. As Paul Joskow (2005) argues, market behaviour is somehow ignored by 

the cost function, including the relevant presence of sunk costs and other price 

constraints that may arise. Thus, the author proposes a combination of normative and 

positive characteristics that should be necessary to characterize a natural monopoly 

that needs regulatory intervention to prevent an equilibrium in which a firm enjoys a 

sufficient market power that leads to lower output and higher prices compared to the 

first or second-best efficient. 

The first-best efficient situation is when the firm practices prices equal to 

marginal costs, achieving pricing efficiency as defined by Hotelling apud Laffont and 

Tirole (1993). The problem of this first-best situation is the recoupment of the fixed 

costs incurred by the firm. If prices are equal to marginal costs, the marginal costs are 

recovered but not the fixed costs. Thus, no firms would be willing to participate in such 

a market if no subsidies were offered. The second-best efficient solution lies in solving 

the maximization problem with the condition that the firm has profits greater or equal 

to zero. This will yield a price greater than the marginal cost, generating a deadweight 

loss but guaranteeing the firm’s participation. This is known as the Ramsey-Boiteux 

model (Laffont & Tirole, 1993, p. 30). 

The first extra characteristic to identify a natural monopoly is sunk costs, i.e., 

long-lived investments with high specificity and limited or no capacity to produce 

another product or be moved to another location. In infrastructure, assets have a 

common characteristic of having a large share of its total costs from sunk capital costs. 

Sunk costs are considered a classic entry barrier to a market due to the requirement 

of large upfront investments that have high specificity and would be valueless in a 

market exit. 

The second determinant of a natural monopoly would be the presence of 

contestable markets. That is a market where one firm could feasibly enter and exit the 

market with low or no barriers. In that situation, even if one firm that enjoys economies 

of scale in its production function is the sole player in the market, it would have price 

constraints given the threat of competitors moving to take a share of the market. This 
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also applies to any kind of substitute product. For example, in the infrastructure sector, 

a rail track might be the only available railway in the region. Still, if there is an alternative 

to transportation through roads or ports, its ability to raise prices is constrained by 

users' possible modal change. 

Given the above characteristics, standard economics claims that natural 

monopolies should be regulated either by price or by entry regulations because 

governments can feasibly impose regulations that would yield a net benefit1. If the 

natural monopolists were left unregulated, they would present poor economic 

performance. In other words, the emerging market failures can be mitigated through 

government regulatory action (Paul Joskow, 2005). Over the past decades, there are 

two main regulatory models applied to the infrastructure sector: (i) discretionary 

regulation – or cost-based regulation – in which the prices are periodically aligned with 

the firm’s cost and; (ii) contract regulation – non-cost-based regulation – in which prices 

do not follow the costs variations.  

2.2 Discretionary regulation 

Discretionary regulation aims at mimicking competition in the market by 

periodically seeking to align prices to the firm’s costs during the Price Revision 

Process. Its main characteristic is to regularly review the costs and set prices 

accordingly to its estimation of a competitive setting. The periodic price review allows 

more flexibility to reflect changing supplies, technological improvements, demand 

variations, and quality enhancements. However, this flexibility requires a substantive 

quantity of detailed information about the firm's costs and technologies and the 

regulator’s ability to analyse and process all this. Thus, this process is quite costly, 

both time and resources, and also subject to errors due to its complexity, which will be 

outlined further down (Gomez-Ibanez, 2006). 

There are two main theoretical models of discretionary regulation: Cost of 

Service and the Incentive Regulation. The main difference between them is the 

methodology to set the cost reference. The former uses an ex-post approach, whereas 

 
1 Other types of regulation beyond price include service quality, network access, and entry 

regulations (P. Joskow, 2006) 
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the latter relies on an ex-ante estimative. These approaches deal differently to 

information asymmetries that arise in this regulation framework: moral hazard and 

adverse selection. 

However, in both approaches, there will be a Building Blocks methodology to 

calculate prices given operational and capital expenditures. The methods may differ 

from setting operational and capital expenses, but the framework is much alike. For 

the CAPEX, both methodologies will create a Regulatory Asset Base (RAB), an 

accounting compilation archive that recognizes every investment delivered by the firm 

and approved by the regulator criteria, the allowed rate of return, and depreciation 

rates. There will be a list of investments in the RAB, each with its value to be amortized 

by its depreciation period and return rate. Each of these assets will yield a return on 

capital and return of capital in a given period. 

2.2.1 Cost of Service 

The first discretionary model to be applied to firms, the cost-of-service2 (CoS), 

is the simplest. Its mains idea is to compensate the firms for the observed costs, either 

operational expenditures (OPEX) or capital expenditures (CAPEX). During the price 

revision process, the regulator calculates the firm's required income to recover its 

operating cost and have an adequate return of its invested capital. Given the necessary 

revenue, the regulator can set prices or subsidies needed for the firm’s sustainability. 

An important feature is that the regulator will observe incurred costs in this model, so 

it will not need any cost estimation (ex-post price regulation). This detail has an 

essential consequence of minimizing information asymmetry between the company 

and the regulator regarding adverse selection because the costs are already analysed 

and approved by the regulator, mitigating the hidden information issue. By 

guaranteeing that all costs will be compensated, the firm has incentives to be 

transparent in cost information. 

On the other hand, as the firm will be compensated by virtually any costs and 

investments approved by the regulator, there is little to no incentive for lowering costs. 

This model is also known as low-powered regulation. Every effort for the firm to reduce 

 
2 Also Called Rate-of-Return regulation 



11 

 

costs would be automatically transferred to customers, and the firm would not extract 

any surplus from it. This issue is denominated moral hazard as the regulator cannot 

verify the firm’s effort in its operation – hidden action. 

Beyond that, firms also have an incentive of overinvesting (gold plating) – that 

is, as the capital spent on capital investments have a determined rate of return, the 

bigger the investment, the higher the return. This is known as the Averch-Johnson 

effect (Averch & Johnson, 1962) and will lead to an inefficient capital bias due to the 

difference in cost of capital and allowed rate of return on investments. It also has an 

incentive to classify operational expenses as capital expenses, posing challenges for 

the regulator to precisely define the difference between them. 

The advantages are that the service's quality is generally good since the firm 

has an incentive to make investments accepted by the regulator. As a low-powered 

regulation with the firm bearing few risks, the cost of capital in the CoS is also generally 

lower than other types of regulation (F. T. Camacho & Menezes, 2013). 

2.2.2 Incentive Regulation 

Another general model for discretionary regulation is the Incentive Regulation 

and the several forms it can assume, such as price or revenue caps or profit-sharing 

schemes. The basic idea, and fundamental difference from the CoS model, is that 

prices are set by the regulator ex-ante for a predefined period. That is, the regulator 

sets the price based on expected costs. The regulator will assess the firm's operational 

costs and capital expenditures based on statistical models, benchmarking, or third-

party opinion and will set a maximum price or revenue for the firm until the next periodic 

price review. 

This changes a substantial incentive for the firm as now the maximum price or 

revenue is given, but the firm can profit from any cost reduction in the period at least 

until the next price revision. This deals substantially with the moral hazard issue from 

the previously discussed model as now firms have incentives to put effort into being 

more cost-efficient, given that this will directly impact profits (F. T. Camacho & 

Menezes, 2013). 
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For example, suppose the costs are set at an efficient level. In that case, the 

corresponding prices will impose operational efficiency on the regulated firm. The firm 

would not recover any of the spending above the estimated cost allowance, and the 

firm would have to reach an efficient operational level not to incur losses. If the cost 

allowances were greater than the efficient frontier, the firm would still have an incentive 

to lower costs, resulting in higher profits. This is the firm's high-powered incentive in 

this model: it has residual rights over any cost reductions in each period. 

Despite efficiently dealing with the moral hazard issue, the incentive regulation 

scheme reintroduces adverse selection – hidden information. As the regulator will have 

to estimate the efficient cost frontier, the regulator does not know if the firm is an 

efficient type or an inefficient type, in a simple example with only two types of firms. In 

this example, firms have an incentive to pretend to be more inefficient than they are to 

get a higher cost allowance and, thus, raise profits by outperforming the costs 

estimative. 

Incentive regulation can take several forms of efficiency incentives, such as 

Price cap, Revenue Cap, Sliding Scale, and yardstick competition. In all these 

methodologies, the regulator will estimate a cost-efficiency frontier and set prices to 

maximize total welfare subject to a budget constraint from the firm, i.e., the firm cannot 

incur losses. The basic idea of the price cap is to set a price for the first year of 

operation and establish an X factor that will reduce the maximum allowed price (or 

revenue, in case of revenue cap) each period. The X factor is an incentive factor 

simulating competition from other companies and forcing the firm to reduce costs to 

maintain the previous profit level. For example, the prices are set for period 1, and, for 

period 2, the prices will be adjusted by a determined inflation index less 3%, where the 

3% is the X factor. As in the equation below: 

𝑃 =  𝑃  𝑥 (1 + 𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 − 𝑋%) 

The regulator's challenge is to set a credible and feasible efficiency target such 

that the firm can achieve it but not a loose target that the firm will not have to put much 

effort into achieving it. It is worth noting that the information asymmetry in the adverse 

selection issue tends to be reduced as the periods go by due to the regulator's learning 

curve. In the first period, the regulator may have little information on the industry and 
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the specific firm. However, the regulator will observe the firm’s operation and analyse 

the profits, which will provide useful information for the cost estimation. 

One issue that arises from this incentive on cost efficiency is that the firm may 

find more easily to achieve cost reduction by lowering the service's quality standards 

instead of putting effort into achieving productivity gains. This issue can be amplified 

by the difficulty in measuring and specifying quality in many sectors 

Another issue that arises with the incentive scheme is the period of application. 

For example, if the periodic price review occurs every five years, the firm can profit 

over a cost reduction for five years if implemented in the first year. Nevertheless, a firm 

may not be willing to invest in a cost reduction if it only can make profits over it for only 

1 or 2 years and may wait for the next price review to implement it. Thus, the incentives 

lose their strength over time.  

In the following table, it is shown a summary of the two general discretionary 

regulation methods: 
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Table 1: Cost of Service vs. Incentive Regulation 

 Cost of Service Incentive Regulation 

When are prices set? Ex-post Ex-ante 

How are prices set? Realized costs + capital costs Expected costs + capital costs 

Prices indexes? Inflation Inflation - X 

Adverse Selection Low High 

Moral Hazard High Low 

Cost of Capital Lower Higher 

Investments Overinvesting Underinvesting 

Quality -  Quality reduction 

Adapted from (F. Camacho & Rodrigues, 2014) 

 

As F. Camacho and Rodrigues (2014) note, the trade-off between CoS and 

Incentive Regulation is between the information asymmetries moral hazard and 

adverse selection, which means that the choice between them should be made 

depending on the type of industry they are going to be applied on. If it is expected that 

there are substantial efficiency gains to be delivered by the companies, the price cap 

can be more effective, despite the higher cost of capital. 

Still, Cost of Service and Incentive Regulation have more in common than 

differences. The main resemblance is the presence of a periodic alignment between 

the prices charged and the firms' costs, which is a relevant risk-sharing scheme (F. 

Camacho & Rodrigues, 2014). Despite different methods and timing for setting the 

prices, the regulator always assesses costs and the market conditions to fix them. 

Furthermore, CoS and Incentive Regulation both have some degree of Moral Hazard 

and Adverse Selection in practice. For example, costs and investments in CoS are 

frequently subject to ex-post prudency tests, aiming at the moral hazard issue. In 

contrast, in Incentive Regulation, the prices are subject to a lengthy revision process 

by the regulator, who counts on consultants and interested parties' opinions to 

minimize adverse selection (QCA, 2014). 



15 

 

2.2.3 Menu Regulation 

A model that mixes both CoS and Price-Cap characteristics to deal with the 

information asymmetries these models was proposed by Laffont and Tirole (1993). The 

authors design a menu of contracts with different combinations of fixed and variable 

costs that deliver the optimal regulation. A simple example is a regulator that offers two 

contracts for the regulated firm: one based on realised costs (ex-post) and one with a 

fixed price for a period. In this case, the firm will assess if the expected costs are likely 

to be below the fixed price contract, and if so, it will choose this to maximize her profits; 

or choose the lower but secure profit of the CoS contract. This menu allows the 

regulator to set lower price caps as the firm will have the option to opt-out of the price 

cap regime if the prices are too low given the risks. 

Laffont and Tirole (1993) show that as there are several possible types of firms 

and the regulator still has limited information, the regulator can offer a range of 

contracts with different combinations of fixed and variable costs rule. Properly setting 

this menu will incentivize firms to choose the contract more appropriate to its type, i.e., 

low-cost firms will go for the high powered schemes with a larger share of fixed costs. 

Thus, as the authors prove, this will yield a higher total welfare as the prices are 

expected to be lower in this scheme. 

2.2.4 Discretionary Regulation in Practice 

In practice, the implementation of Discretionary Regulation mixes elements of 

both the Cost of Service model and the Incentive Regulation model. One of the 

countries with more experience with Incentive Regulation is the United Kingdom, 

where Stephen Littlechild made the initial proposition for a price cap mechanism during 

the discussions for the privatization in the telecommunications industry  (Beesley & 

Littlechild, 1989). In the UK, incentive regulation has been primarily used in Electricity 

distribution and transmission, gas distribution and transmission, and water supply. 

The primary usage of discretionary regulation has been on industries 

characterized by network efficiencies such as electricity distribution, electricity 

transmission, water supply, gas distribution, and gas transmission. Beyond network 
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industries, there are also a few examples of discretionary regulation on rail 

transportation and some airports. 

In the case of a price cap implementation, in general, on the price revision 

process, the regulator will a set a new 𝑃  and a new X factor, which will be the main 

variables of the price formula: 𝑃 =  𝑃  𝑥 (1 + 𝐶𝑃𝐼 − 𝑋), where CPI is the index for 

inflation. The prices will be set so that the expected revenue is enough to cover the 

allowed costs. However, determining the allowed expenses is the primary 

responsibility under a regulatory body, and the process can be rather complex. One of 

the most used methodologies is the Building Blocks, a method where several cost 

blocks are added together to form the allowed cost. These blocks generally comprise 

operating costs, maintenance, taxes, return on capital, and capital return. 

The main challenge in the building blocks approach is defining an efficient cost, 

an inherently subjective task. The regulator would need to assess how an efficient firm 

would organize its operations, what is the efficient financial leverage and what is the 

efficient cost of capital that should be considered in the model, among other variables. 

In general, regulators rely on experts’ opinions and bottom-up and benchmarking 

techniques. It will also depend on the sector it is being analysed: if the regulator has 

multiple similar firms under regulation, data could be abundant, paving the way to 

benchmarking. Alternatively, regulators can focus on the firm's historical performance 

while assessing current costs and performance (QCA, 2014). 

To address the issue of adverse selection, Shleifer (1985) proposes the 

yardstick competition model, a type of incentive regulation that focuses on setting 

efficiency targets between companies to effectively compete with each other by a 

benchmark methodology. One example is the electricity distribution industry. There are 

several companies in the industry, but each one of them is a local monopoly in its 

geographical area. The regulator gathers data from all the companies and establishes 

an efficient virtual company as a benchmark based on the real companies' best 

practices and indicators. Then, each of the regulated companies has an efficiency gap 

to be covered (Benchmark Efficient firm – Firm i), and the regulator will set periodic 

efficiency gain targets based on this. 

Effectively, firms are not identical and face substantial differences, including 

geographical factors and population density. Regulators must consider this and use 
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various methodologies such as regression analysis, stochastic frontier analysis, and 

data envelopment analysis to control for differences among heterogeneous firms. As 

will be discussed further below, this and other discretionary regulation methodologies 

require a significant data volume. 

Relating to the fading incentive strength as the price revision period approaches, 

regulators have proposed to create “carry-over” mechanisms, by which the firms would 

have the guarantee that cost reductions will last for at least a pre-determined period, 

generally the same period as the period review (QCA, 2014). For example, suppose a 

company achieves a 5% permanent cost reduction in a specific activity. In that case, 

the regulator will allow the firm to extract profits from that achievement for five years 

(hypothetically) even if the firm is in year 4 of the 5-year price revision period. The 

incentive strength can be measured by the share of the cost reduction appropriated by 

the firm. 

On the previously mentioned capital bias, where an allowed rate of return 

greater than the cost of capital may lead to an over-capitalisation (Averch-Johnson 

effect), there are a few things to be considered. First, in general, firms in infrastructure 

or network industries face trade-offs between OPEX and CAPEX when deciding on 

their investment strategy. For example, a firm can choose between a range of 

technologies, and each has a different mix between initial investment, asset longevity, 

and future costs on operation and maintenance. The optimal choice should be given 

by the demand forecasts, which will impact degradation rates and capital and labor 

costs. However, given the difference in the rate of return and capital cost, firms may 

prefer capital investment to maximise their profits, practicing an inefficient ratio of 

capital and labour (Averch & Johnson, 1962). 

Second, this effect's actual existence will depend on the agency's regulatory 

practices, such as cost recovery schedule, cost benchmarking framework, and cost 

incentives (Smith, Wheat, Thiebaud, & Stead, 2019). The regulator can impose 

prudency testes on investment that may undermine the firm’s strategy. Another policy 

implemented in the UK to mitigate capital bias is the TOTEX technique. The regulator 

for the electricity and gas sectors, OFGEM, uses an 85/15 split between slow and fast 

recovery costs, regardless of the costs' actual category. 85% of the costs will be treated 

as capital expenditures and added to the Regulatory Asset Base (RAB), while the 

remaining 15% will be classified as operational costs (QCA, 2014). 
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Despite the theoretical proposal, Law (2014) analysed 192 empirical studies on 

the Averch-Johnson effect to conclude that most of the studies did not find any 

evidence of the A-J effect. Moreover, more recent papers have found no evidence of 

it. Smith et al. (2019) departed from the studies of Law and analysed the rail, water, 

and road sectors in the UK to find that the capital bias was a probably over-played 

issue in the literature and did not find any evidence in the mentioned sectors. However, 

this might be a biased sample as UK regulators were concerned with this possibility 

and designed incentives to mitigate it. 

Regarding reduced service quality in the price cap regime, many countries 

around the world have implemented an extra factor in the formula. The new variable Q 

is added to the price formula: 𝑃 =  𝑃  𝑥 (1 + 𝐶𝑃𝐼 − 𝑋 − 𝑄). For this, regulators will 

have to specify quality dimensions and verifiable measures to assess the actual 

performance. Setting the penalties should be done carefully as too rigid penalties may 

lead to misreporting, and too soft penalties may not enforce the desired behaviour. It 

is common for regulators to set up consumer surveys to assess their satisfaction with 

the provided service and use this as an input for the factor Q (QCA, 2014). 

 The above-mentioned implementation techniques applied in discretionary 

regulation have a common characteristic: they are all very data-intensive techniques. 

This great necessity of data also highlights the central issue in discretionary regulation 

effectiveness: information asymmetry. To establish efficient costs, assess the prudent 

investments, and monitor the regulated firms, the regulator will require a sophisticated 

and transparent accounting standard. As the QCA (2014, p. 26) states: “ (…) requires 

a good accounting system for capital and operating costs, cost-reporting protocols, 

data collection and reporting requirements for dimensions of performance other than 

costs (…)”. 

Discretionary Regulation can use quite complex techniques, subjective 

judgments and is characterized by a constant interaction between the firm and the 

regulator, constituting a repeated game, in the lenses of Game Theory. This complex 

process may constitute a tempting opportunity for regulatory capture, either by the 

regulated firm or by politicians and other interested groups, in which the regulator 

would no longer seek to maximize welfare. For instance, the firm could bribe the 

regulator (or offer future jobs) not to use all available information and reduce its 
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economic rent. Politicians interested in electoral cycles may pressure the regulator to 

lower tariffs to less than second-best levels. The capture risk is relevant, and the 

institutional and policy design should take it into account when structuring regulatory 

policies and frameworks (F. Camacho & Rodrigues, 2014; Paul Joskow, 2005). 

In summary, discretionary regulation models have a strong advantage of having 

the flexibility to align prices to changes in costs and technologies periodically, 

mitigating much of the risk born by firms. Nonetheless, this advantage raises a 

significant difficulty in estimating efficient costs and mimicking competition for the firms. 

Furthermore, the regulation is intensive in data, requiring accounting rules, costs 

classifications standards, and transparency, raising the overall regulatory cost for firms 

and regulators. The next session will discuss one alternative for the discretionary 

regulation that might deal with many of the present section's issues. 

2.3 Contract Regulation 

Contract Regulation3 was first theorized by Demsetz (1968), and consists of, in 

the absence of competition in the market, creating competition for the market. Thus, 

the public party would define in a contract the rights and obligations of the parties, 

asset requirements, quality standards, and risks allocation such as designing, building, 

operation, and maintenance and financing. A public auction for the right to serve this 

market would be held, and the firm that is willing to pay a higher premium to the 

government or charge a cheaper tariff (or a combination of both) would be awarded 

the contract. According to Demsetz (1968), auctions are an efficient strategy to grant 

the right to explore a market through competition by relying on a competitive market 

mechanism to select the most efficient firm. Paul Joskow (2005) observes that it is 

effectively replicating the dynamics of a perfectly contestable market.  

Demsetz (1968) considered discretionary regulation methods to be too costly 

and too subject to information asymmetries inefficiencies. While in Incentive 

Regulation, the regulator has an adverse selection problem by not knowing the firm's 

cost function, the franchise bidding strategy solves this with the competitive auction. 

Regarding the moral hazard issue, as the prices are set, the firm will have incentives 

 
3 Also called Concession Contract or Franchise Bidding 
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to maximize its profits. Nevertheless, inadequate investment and service quality are 

still present and need the same kind of penalty scheme to prevent poor delivery. 

In this model, prices are set at the auction, and there is a pre-established index 

for price updating, generally linked to inflation indexes. Despite the annual update, 

there are no periodic reviews that align prices to actual or expected costs, mitigating 

information asymmetry issues present in discretionary regulation and transferring the 

cost variation risk to the private party. It is a premise in this model that after awarding 

the contract, the government's role will be limited to monitoring and enforcing the terms 

in the original contract, reducing discretionary intervention on prices. The use of 

contract regulation has been especially proposed for environments with low credibility 

and institutional issues such as developing countries where private parties were wary 

of expropriation risks due to the sunk cost characteristic discussed earlier (J. L. 

Guasch, 2004). 

However, this solution introduces another problem: a long-term contract, often 

with more than 30 years, that sets all rules, rights, and obligations at the competitive 

tender is not able to preview all possible contingencies that may arise during the 

execution of the contract. Hart (2003) categorizes this as incomplete contracts, 

defining it as the impossibility to predict all possible contingencies. Even if one could 

predict specific outcomes, it would be unaffordable to calculate and estimate all the 

possible contingencies and solutions due to high transaction costs. 

The incompleteness of concession contracts became clear across various 

countries by the high incidence of contract renegotiation, an issue that has been 

pointed out by the work of multiple researchers (J. Guasch, Laffont, & Straub, 2008; J. 

L. Guasch, 2004; J. L. Guasch et al., 2007). Once renegotiation happens, the efficiency 

achieved by the competition for the contract could be severely harmed. Since 

renegotiations occur after the contract is awarded, regulators have to deal with 

information asymmetry in a non-competitive process (J. L. Guasch, 2004). Therefore, 

according to the researches cited, the outcome is frequently of welfares losses (Athias 

& Saussier, 2007; Eduardo Engel et al., 2020b). The issue of renegotiation will be 

further discussed in section 3.3. 

The following table summarises the contract regulation characteristics in 

comparison with discretionary regulation:  
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Table 2: Contract vs. Discretionary Regulation 

 Contract Regulation Discretionary Regulation 

Price Revision No Yes 

Setting efficiency Auction Price Revision Process 

Adverse Selection Low 

Incentive Regulation: High 

(reduces with time) 

CoS: Low 

Moral Hazard Low 
Incentive Regulation: Low 

CoS: High 

Cost of Capital High 
Incentive Regulation: High 

CoS: Low 

Investments Subject to underinvestment 

Incentive Regulation: Subject to 

underinvestment 

CoS: subject to overinvestment 

Quality Requires quality regulation 
factor 

Incentive Regulation: requires 

quality regulation 

CoS: - 

Adapted from (F. Camacho & Rodrigues, 2014) 

Contract Regulation has a significant advantage of substantially mitigating 

information asymmetries inefficiencies such as adverse selection and moral hazard 

and, by doing that, can reduce relevant regulatory costs. However, its application is 

more suitable for industries with minimal location-specific sunk costs (high asset 

mobility), easily defined services, and firms willing to take short term contracts (Paul 

Joskow, 2005). Contract regulation does not deal well with long-lived sunk costs, 

changing technologies, product quality, and asymmetric information, which will lead to 

severe issues in a range of infrastructure industries. The next subsection analyses the 

characteristics and advantages of Public-Private Partnerships, a scheme that has been 

utilized mainly for infrastructure delivery and has an important intersection with 

regulatory policy. 
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2.4 PPPs 

After reviewing the two main regulatory models and before we move on to 

discuss the specificities of Highway projects, it is necessary to define Public-Private 

Partnerships (PPPs) and its application on Infrastructure industries. Eduardo Engel et 

al. (2014) define PPP as a scheme in which a private party makes an upfront 

investment to build or revamp an infrastructure that provides public services. The 

private party recoups investments and operation and maintenance costs from user 

tariffs, government transfers, or a combination of both during the length of the contract, 

which is generally long-lived. Also, in this long-term agreement, the private party 

usually bears significant risk and management responsibility. When the contract 

reaches the final date, the assets return to the state. PPPs have been a common 

arrangement between the government and firms when awarding a right to explore a 

natural monopoly such as highways, airports, water supply, and electricity distribution. 

In public provision or the traditional method, the state is responsible for the 

project's design and financing. The government would contract a building firm and use 

debt or tax to finance the construction. Once construction is finished, the firm would 

receive the amount agreed, and the contract would be finalized. Government would 

either transfer the asset for another government division to operate and maintain or 

hire another firm to do the task. This separation of the construction and operation 

phases in the traditional model means that the design does not properly incorporate 

future maintenance and operation costs (Eduardo Engel et al., 2014). Also, 

governments usually prefer to build new assets than to maintain existing ones leading 

to asset deterioration until political pressure leads to rebuilding or retrofitting the asset 

incurring high costs. 

PPPs bring a solution to the issue above described. The bundling the design, 

building, financing, operating, and maintenance of the asset, the private party's 

incentives differ significantly from the previous one. Iossa and Martimort (2012) build 

a model to show how the bundling of the construction and operation phases will change 

the firm’s behaviour concerning technology choice in the construction phase. The firm 

is now aiming to minimize the life-cycle costs, not only the construction costs. The 

conclusion is that firms would build an asset differently if they will be responsible for 

operating it later. 
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In addition to the bundling argument described above, Eduardo Engel et al. 

(2020b) cites another six economic reasons for using PPPs: 

1. Narrow Focus and dedicated management: incentives improved by 

entity governed by private law and a narrow-defined objective. 

2. Fewer construction delays: incentives are larger since user revenues 

or government transfers only start with the operational project. 

3. Filtering white elephants: if the government is not making transfers, 

firms will not be interested in projects in which user fees are not enough 

to cover OPEX and CAPEX 

4. Avoiding cost of bureaucracy: user funded PPPs avoid the 

inefficiencies in government taxation and spending processes. 

5. Disciplines effects of private financing: PPPs go together with project 

finance schemes where the lending is against the project’s cash flow, 

making the financier a rigid project monitor. 

6. Better and less expensive maintenance: secures project 

maintenance, delivering cost efficiency investment. 

 

Beyond the economic reasons PPPs can be a more efficient solution to 

infrastructure provision, some political economy aspects should be mentioned. 

Governments have been keen in using PPPs arrangements because it allows them to 

spend more on infrastructure for two related reasons (Eduardo Engel et al., 2020b). 

First, most PPP investments do not rely on public debt, nor it is adequately accounted 

for in the budget. As governments are frequently constrained by fiscal deficits limits 

imposed by law or international agreements, PPPs are a way to overcome these 

constraints. Second, PPPs investments are usually less subject to congressional 

revision and other budgetary controls, allowing more discretion to the executive power. 

Nonetheless, Eduardo Engel et al. (2020b) states that the project's fiscal impact 

in present value figures is the same either on the PPP scheme or on public provision. 

In toll roads, for example, the fact that the government is not paying for the construction 

upfront in a PPP means that the expected future revenue of the tolls foregone by the 

government will be enough to recoup the investments. The author makes a strong 

argument that these are the wrong reasons to use PPP schemes, and societies should 
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decide on its suitability based on the economic assessment of efficiency delivery. To 

mitigate the use of PPP to bypass budgetary constraints, the author suggests that 

investments in infrastructure through PPPs should be accounted for in fiscal reports 

the same as public investments (Eduardo Engel et al., 2014). 

In summary, PPPs arrangements are one of the procurement options available 

for governments to provide infrastructure. Most of the regulated industries discussed 

in the previous sections have a contract classified as a Public-Private Partnership, 

despite these classifications varying from country to country. In the highway sector, 

PPP contracts are predominant. The next chapter will summarize highway projects' 

technological and economic characteristics and the outcomes of private participation 

in highway projects in the last decades. 

 

  



25 

 

3 Highways 

 

This section will outline the main characteristics of Highway projects, costs and 

production technologies, demand, agents involved, and their roles, the main types of 

provision, and the main results from the past decades. 

Transportation is one of the essential human activities, being an indispensable 

component in the spatial relation between communities. According to Rodrigue, 

Comtois, and Slack (2006), roads and transportation, in general, create valuable 

connections between regions, people, and economic activity and the rest of the world. 

The main components are the modes, infrastructures, networks, and fluxes. This 

research will focus primarily on highways (also known as motorway or only as roads), 

meaning an intercity connection that holds characteristics of medium to long-distance 

movement in contrast to short distance in-community transport. 

According to Picot (2015), Infrastructure inventions play a significant role in the rise 

of nations since the agricultural revolution 10,000 years ago. Motorways had their 

relevancy and were the main recipient of infrastructure investment since World War II, 

becoming an important component of Europe’s reconstruction. 

3.1 Main Characteristics 

The type of assets considered in this research are paved roads connecting two 

different communities ranging from single lane simple roads assets to multiple lanes 

large motorways. The literature on the different types of roads, pavements, bridges, 

and special works is vast and not in the scope of this work, which will focus on the 

economic characteristics of road provision. 

3.1.1 Types of Highway PPP Projects 

The design of a Highway PPP contract depends on a range of variables. 

However, two main ones are pivotal to define the typology: (i) private sector investment 

and involvement in the construction phase and (ii) how much of the private party 
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revenue is dependent on user payments (Bull, Mauchan, & Wilson, 2017). The main 

types of highway projects can be categorized into six types: 

1. Management Contract: in this contract, the private party is responsible for 

operating an already operational asset and is required to achieve specific 

performance targets. The private party is responsible for operating risks, but all 

other risks are on the public party responsibility. Investments requirements are 

very low, the government makes fixed-price payments to the private party, and 

there is no traffic risk allocated to the private party. 

2. Operating Concession: Similar to the prior one, the private party is responsible 

for operating and maintaining an operational highway, but it will be partly or fully 

funded by collecting tolls from users. 

3. Design, Build, Operate and Maintain (DBOM): In this contract, the private 

sector is responsible for designing and building a new asset or rehabilitate an 

existing one, bearing the construction risks (including budget overrun and 

delays) along with the operational risks. The amount of investments are 

generally substantial. However, the government typically retains traffic risks, 

which is also responsible for funding the project. This contract's real upside is 

to incentivize the private party to reduce the project's life-cycle costs by bundling 

the phases. 

4. Build and Operate Concession: the private party will build and operate the 

asset while the public will finance the construction. However, once the asset is 

built, the private party will benefit from user tolls as it can lease the asset for a 

specified period. The private party face traffic risk as the lease premium paid to 

the government is expected to be recovered by user fees. 

5. Design, Build, Finance, Operate, and Maintain (DBFOM): Like the prior one, 

the private party will design, build, and operate the highway. In this case, it will 

also be responsible for financing the construction. However, the private party is 

usually paid for asset availability and does not bear and traffic risk. 

6. Full Concession / build-operate-transfer (BOT): As with DBFOM, the private 

party is responsible for financing and building the highway, but in this scheme, 

it bears all the traffic risk. The private party's profitability is entirely dependent 

on the volume of users paying for using the asset at any given time. 
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In addition to those discussed above, another dimension of the asset's 

investment requirement is about the period distribution. Some contracts have 

concentrated investments in the first years of the contract, while others have pre-

determined investment cycles distributed along the 30-year contract. Some contracts 

also have variable investment requirements, such as a mandatory extra lane once 

demand has reached a determined threshold. 

Regarding the source of revenues in highway projects, José Vassallo (2019) 

built a simple framework of three main types. The first one is user-payment models in 

which the main component of revenues is the toll charged from users, and there may 

be additional revenue from land rent and commercial use. The second type is the 

budget-payment model in which the government is responsible for paying the private 

party. This can be either by demand or availability or a mix between these two. In the 

former, the government would pay the private party for every user in the asset (also 

known as shadow tolling). In contrast, in the later, the private party is paid based on 

the asset's service or performance (availability contracts). Lastly, there could be a mix 

between user financing and public financing of the asset, mixing subsidies, and user 

charges.  

In summary, two main risk factors are being allocated to the private or public 

party, depending on the project. On one side, there are the construction risks, including 

the financing risk, costs budgeting, and delays in construction management. On the 

other side, stands the issue of who bears the risk of how the highway will be used by 

the population, i.e., the demand risk. 

For a more general view on risk allocation, the table below from Cruz, Marques, 

and Cardoso (2015) brings a summary of the main risks on road projects: 
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Table 3: Main Risks in Road PPP 

Risk Type Risk Description Probabi
lity 

Impact 
Level 

Planning Political risk High High 
 

Definition of project outputs 
  

 
Adequacy of construction projects as defined in specific 
design 

  

Environmental Obtaining the environmental impact statement High High 
 

Appearance of environmental sensitive fauna and flora 
during the construction stage 

  

Design Risk of inadequacy between project and real conditions in 
situ 

Low Medium 

Financial Risk of insolvency of lenders Mediu
m 

High 

 
Uncertainty about rising inflation 

  

 
Volatility in financial markets 

  

 
Amendment of conditions of tariff by the regulatory 
authorities 

  

Expropriation Acceptance of expropriation High High 
 

Obtaining licenses for construction and operation 
  

Construction Delays in the commissioning of the road High High 
 

Uncertainty about geological and environmental 
conditions 

  

 
Uncertainty about archaeological findings 

  

 
Equipment damages during operation or the installation 

  

 
Difficulty in providing material 

  

Operation and 
maintenance 

Uncertainty about the quality of maintenance services Low Low 

 
Risk of availability of infrastructures 

  

Tolls collection Uncertainty about fraud Low Low 
 

Potential labor problems with toll booth operators 
  

 
Technological risk with automatic payment methods 

  

Demand Location and displacement of enterprises High High 
 

Threat about the coming of new competitors into the 
business 

  

Availability Risk of traffic accidents and other events that might affect 
the infrastructure availability 

Low Low 

Latent defects Risk about defects detected only during operation Low Low 

Unilateral 
changes 

Risk arising from one of the agents deciding unilaterally to 
change the concession conditions 

High High 

Legislation Likelihood of new legislation with an impact on the cost 
structure 

Low High 

 
Stricter regulations 

  

Force majeure Natural disasters, vandalism, war, and epidemics Low High 

Source: (Cruz et al., 2015) 
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3.1.2 Costs technology 

The available literature on the cost efficiency on highways is scarce. This 

research found two papers that analysed motorway firms in Spain and Italy using 

stochastic frontier analysis methods to assess their cost characteristics. In Italy, 

Benfratello, Iozzi, and Valbonesi (2009) used a 13 years sample of 20 concessionaires 

to find that small and medium firms clearly presented economies of scale. That is, an 

X% proportional increase in the network and traffic had a less than X% increase in total 

costs for networks up to 300 km. However, the Italian sample is unbalanced as there 

are several concessionaires with small networks and one with a vast network. Thus, 

the authors could not establish the point in which the economies of scale are 

exhausted. Regarding economies of density (Km traveled/network ratio), the authors 

found that the technology shows relatively large indexes, independently of the network 

size or the traffic volume. That is, with an increase of 20% in traffic (km traveled in the 

network), the costs would not increase by 20%. 

In the Spanish case, Albalate and Rosell (2019) use an unbalanced sample from 

1988 to 2015, starting with eight companies and having 31 in the last years. They found 

that technological progress is an important input for efficiency gains as the firms 

enjoyed an average of 0.4% of efficiency gains per year. They also found that both 

economies of scale and economies of density are statistically significant, and 

economies of density are much more relevant, meaning that increasing the traffic 

volume is more powerful than extending the network. 

The previous concepts are common to a range of transport infrastructure 

projects. A common characteristic of railways, ports, airports, and highways is a 

substantial upfront spending on capital investments and a relatively small variable cost 

on the operational phase. Thus, an increase in traffic or users have a small impact on 

variable costs and a significant effect on diluting capital expenditures on more users – 

leading to the relevancy of economies of density. In fact, this incentive is so powerful 

that a road concessionaire has little to no incentive to expand its network due to an 

increase in traffic, preferring to manage congestions due to the market power it enjoys. 

On variable costs and maintenance, Eduardo Engel, Fischer, and Galetovic 

(2009, p. 9) discuss that there are four types of road works classification: 
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1. Routine maintenance: Local repair of roadway and pavement; grading of unpaved surfaces 
and shoulders; regular maintenance of road drainage, side slopes, verges, and traffic control 
devices. 

2. Resurfacing: Regraveling an unpaved road or resurfacing a paved road (with a thin asphalt 
overlay, a surface treatment, or a seal coat) to preserve its structural integrity and ride quality. A 
paved highway typically needs resurfacing at the transition from good to fair condition. 

3. Rehabilitation: Selective repair, strengthening, and shape correction of pavement or roadway 
(including minor drainage improvements) to restore structural strength and ride quality. 

4. Reconstruction: Renewing the road structure, generally using existing earthworks and road 
alignments, to remedy the consequences of prolonged neglect or where rehabilitation is no longer 
possible. 

 
The consensus about road maintenance characteristics is that, at first, 

deterioration is slow due to poor maintenance, but as it reaches about 2/3 of the road’s 

expected life, deterioration increases quickly. Before the fast deterioration phase, a 

thin asphalt overcoat, which would cost about 5% of the road's cost would be enough 

to recover the initial quality standard. If this timing is missed, the road will need to be 

reconstructed at a substantial percentage of the road's initial cost. This happens 

because the surface materials need to be taken away in the second case, and the 

road`s foundation will need to be remade (Eduardo Engel, Fischer, & Galetovic, 2009). 

The most common way to measure the road deterioration caused by users is by 

measuring vehicles' axle weight, which presents a highly non-linear behaviour. 

According to Eduardo Engel, Fischer, and Galetovic (2009), previous studies on road 

deterioration, types of pavements, and vehicle types concluded that the damage on 

road pavement caused by a vehicle is proportionate to the fourth power of its axle 

weight, approximately. Besides deterioration due to traffic, weather and environmental 

factors such as rainfall and temperature variation also play a significant role in road 

deterioration (Newbery, 1988). 

Road usage by a vehicle not only implicates in pavement damage but also 

implies increasing operational costs for future users. That is, the costs of driving a 

vehicle in a more deteriorated road are higher than doing the same in a better-paved 

road. Also, the effects of road deterioration in vehicle operating costs are non-linear, 

as a small deterioration has a limited effect. Simultaneously, broader damage will inflict 

more than proportionate higher costs on vehicle operational costs (Eduardo Engel, 

Fischer, & Galetovic, 2009). 
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Lastly, another factor to consider is the cost of one of the main inputs for 

highway construction and maintenance: the asphalt compost. As a product of oil 

distillery, the price of asphalt is linked to international prices of oil and, consequently, 

denominated in dollars, which can be an additional volatility factor in emerging 

countries. As shown in the graph below, oil prices have been increasingly volatile in 

the last decades, which is a significant risk factor when budgeting for highway projects. 

Source: macrotrends.net 

3.1.3 Demand 

Demand is one of the most, if not the most, essential feature to be assessed in 

a highway project, especially if the project is going to be funded by user tariffs. The 

techniques for estimating road demand are quite sophisticated and involve an ever-

growing amount of data, boosted by current data availability and data processing 

capability. A transportation project requires information about who will use the asset 

and how the users will benefit from it. The list of benefits may include time travel 

savings, lower cost of travel, less pollution, and fewer accidents, among others (Cruz 

& Sarmento, 2019). 

Figure 1: Oil prices adjusted for inflation 
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Traditionally, transportation modelling focuses on four variables: travel 

frequency, travel destination, modal choice, and route choice (Gómez-Ibáñez et al., 

1999). These dimensions will be influenced by land use (housing, office buildings, etc), 

travel distance or time (origin-destination flow) and economic inputs translated to 

monetary terms such as the individual’s value of time. In addition to microeconomic 

decisions, macro transportation patterns are primarily derived from economic activities 

and supply chain organizations, which will indirectly influence demand for other 

activities (Rodrigue et al., 2006). The following figure shows a simplified input scheme 

for a forecast model. 

 

Figure 2: Typical Methodological Approach to traffic forecast studies (Bull, Mauchan, & Wilson, 2016) 

 

Those inputs may be used in a whole range of models that have different 

approaches and methodologies, each being more appropriate for specific projects and 

having advantages and disadvantage in terms of data requirements, cost, expertise 

required, time required and forecast period. In the following table, there is a comparison 

between a range of different methods and their relative requirements. 
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Table 4: Performances, suitability, and requirements of the various qualitative and quantitative methods (Profillidis & Botzoris, 2019) 
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However, despite the sophisticated techniques and increasing amounts of data, 

demand forecast error has been a constant in infrastructure projects and also as a 

research topic. Cruz and Sarmento (2019) do a systematic review of past studies on 

this theme and find that the leading causes are varied. The main ones are: (i) 

opportunistic behaviour and optimism bias; (ii) inadequacy in forecast models and 

data; (iii) overall uncertainty; (iv) changes in demography and land use; (v) project 

implementation issues such as delays and scope changes; (vi) competition; (vii) 

economic cycle. Another research categorizes the reasons as technical causes; 

psychological causes, and; political-economic causes (Flyvbjerg, Skamris Holm, & 

Buhl, 2002, 2004, 2005). 

In the following table, there is a small summary of selected studies on highway 

demand forecast: 

Author Location Sample Mean Std Deviation 

Flyvbjerg et al. 

(2005) 
Europe 183 -9,5% 44.3% 

Bain (2009) USA 104 -21% -24% 

Black (2014) Australia 8 -48% N.A 

Salling and Leleur 

(2015) 

UK, Denmark, Sweden, and 

Norway 
122 -22.3% 44% 

Adapted from (Cruz & Sarmento, 2019) 

In the 2005 study, Flyvbjerg shows at a high statistical significance that half of 

the road projects have more than 20% difference between forecast and actual traffic. 

The authors also show that predictions have not become more accurate over the 30 

years in the sample. The graph below shows the inaccuracy distribution on 183 road 

projects:  
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Figure 3: Inaccuracy in road demand forecasts (Flyvbjerg et al. 2005) 

 

In a 2009 study, Bain analyses more than a hundred road projects and finds 

results compatible with Flyvbjerg, as can be shown below: 

 

Figure 4: Inaccuracy in road demand forecast (Bain, 2009) 

As we can see from the above graphs and as it was confirmed by Cruz and 

Sarmento (2019) research, there is a bias towards optimistic forecasts. Beyond that, 

they show the existence of non-normality of errors (distribution of errors is right-

skewed). 
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Besides the challenge of providing a demand forecast for highway projects, 

another vital issue to be highlighted on the demand topic is the capacity of a highway 

concessionaire to influence traffic volume. That is, how much traffic would be impacted 

by an improvement in road standards (safety, pavement quality, rest areas, etc.). As 

outlined in the section on regulating natural monopolies, a variety of infrastructure 

projects enjoy substantial market power, which is the reason for economic regulation. 

This research focuses on interurban highways, which face, in most cases, little to no 

competition from other means of transportation or alternative routes. Thus, demand for 

these highways is highly inelastic to the concessionaire's actions, meaning that 

demand is mainly exogenous (Eduardo Engel et al., 2014). The traffic volume on a 

highway is highly correlated to macroeconomic variables and competition from other 

assets (José Vassallo, 2019). Those are factors over which the contractor has no 

influence. This is an important point that will be discussed further in risk allocation and 

renegotiation of PPP contracts. 

The next section will summarize how these contracts have been used in the 

highway sector worldwide, what risk allocation has been common, and some of the 

most relevant public policy outcomes. 

 

3.2 Past experience and results in highway projects 

Siemiatycki (2013) built a database containing 1,363 transportation PPP 

projects in 96 countries constructed since 1984. The author finds that over half of all 

the sample projects were made in just eight countries: Spain, the UK, India, China, 

Mexico, Brazil, Australia, and the USA. Dividing by region, a few regions are 

predominant in transportation PPPs: Western Europe, Southeast Asia, Australasia, 

and Latin America. Beyond that, an emerging trend in infrastructure projects was the 

rising share of projects in emerging economies. 

Specifically, in the road sector, the Private Participation in Infrastructure 

Database shows that in the period from 1990 to 2019, 1,252 highway projects reached 

financial closure in 35 countries. The region that most received investments is Latin 

America and the Caribbean, followed by East Asia and Pacific and South Asia. Also, 
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brownfield projects represented more than 70% of the projects. The tables below show 

the distribution of contract types and lengths. 

Table 5: Type of Contract of Road PPPs 

Type of contract Projects 
Build, rehabilitate, operate, and transfer 620 
Build, operate, and transfer 406 
Rehabilitate, operate, and transfer 171 
Management contract 26 
Partial 20 
Not Available 6 
Lease contract 1 
Build, own, and operate 1 
Other 1 

Grand Total 1252 
Data from (PPI, 2020)  

Table 6: Road PPPs Contract Length (in years) 

 

Data from (PPI, 2020) 

 

Another research gathered information on motorway economic regulation in 21 

countries4 and has some useful information (Beria, Ramella, & Laurino, 2015). The 

sample includes motorways that were not tendered as PPPs but delivered through the 

traditional model in which the government does a public tender and finances the 

construction phase – 65%. The remaining 35% of the sample are PPPs mainly on BOT 

or ROT. 

 
4 Austria, Brazil, Canada, Chile, China, France, Germany, Great Britain, Hungary, Italy, India, 

Japan, Mexico, Portugal, Russia, Spain, South Africa, Sweden, Turkey and United States. 
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On tolling, the countries differ substantially on policies. In some countries such 

as Chile, Japan, and India, tolling reaches nearly 100% while in Germany, the 

motorways are free for cars but charged for trucks and Heavy-Duty Vehicles (HDV). 

Tolling can take different forms, such as fixed tolls, distance-based tolls, and Vignettes. 

This last option applies to Austria and is a fixed annual fee paid by drivers to use the 

whole national system. The figure below has a summary of the data. 

 
Figure 5: Share of toll motorways and toll types per country, plus total extension. (Beria et al., 2015) 

 

For setting the tariffs, the authors categorize the sample in seven schemes. The 

first one is defined during the tendering process, while the second one is indexed to 

an inflation index, and the third one is determined exclusively by the state. The fourth 

is Rate-of-Return based and is solely used in China, while the fifth has no regulation. 

The concessionaire is free to set prices (usually in assets with alternative routes). The 

sixth is the revenue sharing scheme used in Chile, and the seventh is the Price Cap 

regime, which would set efficiency targets for the concessionaire. The figure below 

from Beria et al. (2015) shows how many kilometers of motorways are under each 

regime: 
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Figure 6: Toll setting approach – in total Km. Source: Beria et al. (2015) 

An observation on the use of Price Cap regimes for setting tolls should be made. 

As the authors have mentioned in the research, Price Cap in just a name, and, in 

practice, the scheme used in France, Italy, Spain, and Brazil does not have any 

periodic revision of efficiency gains, and the X factor is not dealing with efficiency (Beria 

et al., 2015). Furthermore, as outlined in Chapter 2, Price Cap and discretionary 

regulation require a model in which prices are periodically realigned with costs. The 

simple presence of an X factor is not a sufficient condition to be categorized as 

discretionary regulation. 

This next graph from Beria et al. (2015) shows how the PPPs are remunerated. 

The figure enables a proxy view on how the demand risk has been allocated on 

Highway Projects: 
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Figure 7: Source of revenues on concessions contracts in total Km (Beria et al., 2015) 

 

The projects that have revenues exclusively from public transfers or availability 

fees do not bear any demand risk. On the other hand, Projects that count on income 

solely from Tolls assume all the demand risk. Projects with shadow tolls schemes or 

Tolls + Availability have a demand risk-sharing scheme with the government. The 

figure below shows the distribution between countries. 



8 

 

 
Figure 8: Source of Revenues for concessionaires (Beria et al., 2015) 

The outcomes of using PPPs schemes on Highway projects worldwide vary but 

have a few common characteristics. In Spain, an unexpected result was the oversupply 

of Motorways. Albalate, Bel, and Fageda (2015) show that transport policies in 

transport led to a paradigmatic case of oversupply and demand mismatch. Compared 

to the rest of the European Union, Spain has a less intense use in motorways and 

other transport modes. In Motorways, public funding combined with demand risk 

allocated to the public party has paved the way for private companies' overinvestment. 

Eduardo Engel, Galetovic, and Fischer (2003) study Latin America's case and 

conclude that promised benefits of highway “privatization” failed to materialize due to 

two different reasons. First is the “privatize now, regulate later” approach by which bad 

structured contracts, concessions being awarded while regulatory frameworks were 

unbuilt. Institutional design flaws led to poor enforcement of franchise contracts. The 

second reason is that most concessions were designed to allocate demand risk to the 

private party in a fixed-term contract. There is asymmetry behaviour where a greater 

demand is a surplus for the private party, but a demand frustration leads to contract 

renegotiation. 
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In Brazil, a combination of economic crisis and demand frustration has severely 

impacted a range of Highway contracts. In response, concessionaires strategically 

postponed the mandatory investment while pushing for renegotiations with the federal 

government, reaching a poor infrastructure delivery outcome and high user fees 

(Economico, 2019).  

The private participation in the Highway sector has also led to highly profitable 

results. In Spain, since the 1990s, highway concessionaires have presented a robust 

and profitable record (Bel & Fageda, 2005). In Italy, the state-owned Autostrade 

distributed high amounts of dividends in the 1990s, and after being privatized in the 

late 1990s, the company largely outperformed the financial plan for the 1998-2002 

period (Greco & Ragazzi, 2005). In France, the 2000 highway privatization reform also 

led to high profits by concessionaires (Bonnafous, 2015). 

Nevertheless, opposite cases have been widespread. In cases that did not go 

into contract negotiation, project failure was a frequent outcome. In Australia, two 

urban tunnels, the Cross-City Tunnel in Sydney and the M7Clem Jones Tunnel, went 

into bankruptcy only a few months after full operations had started due to major traffic 

frustration (ABC, 2013; Australia, 2016). On the other hand, some concessionaire bail-

outs are France in 1982, Spain in the 1980s, Mexico in 1997, Hungary in 1999, Chile 

in 2000, Japan in 2005, and Portugal in the late 2000s (Beria et al., 2015). The issue 

of bail-out or renegotiation has been almost ubiquitous in the highway concession 

industry worldwide. The next section will focus on the renegotiation of Highway 

Projects. 

3.3 Renegotiation 

As the previous section has shown, Highway PPPs are usually awarded in a 

long-term contract (more than 20 years) bearing some construction risks and often 

some demand risk. The risks taken by the private party and the large period of the 

contract are one of the main variables pointed to be renegotiation causes. The 

following subsections will present the main aspects of the renegotiation issue. 
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3.3.1 Incidence 

One of the first and largest researches on concession renegotiations was done 

by J. L. Guasch (2004). The author examined about 1,000 concession contracts 

awarded in Latin America between the mid-1980s and 2000, of which 276 were in the 

transportation sector. He found that 55% of the transportation contracts went into 

renegotiation. An update on this study found even higher rates: 78% (José Guasch, 

Benitez, Portabales, & Flor, 2014). In Chile, between 1992 and 2005, 47 of 50 

concessions had been renegotiated by 2006 (Eduardo Engel, Fischer, Galetovic, & 

Hermosilla, 2009). From 1993 to 2010, Eduardo Engel, Fischer, and Galetovic (2019) 

show that  17 out of 20 Chilean road concessions were renegotiated, 21 out of 25 in 

Colombia, and 10 of 14 in Peru. The authors also show that the average number of 

renegotiations per concession was 2.9, 17.2, 3.4, respectively. 

The issue of renegotiations is not exclusive to developing countries, which may 

have more fragile institutions. Baeza and Vassallo (2010) analyse 17 road concessions 

in Spain and find a rate of negotiation of 94%. In Portugal, every one of the 13 road 

concessions analysed had renegotiations (C. O. Cruz & R. C. Marques, 2013b). In 

France, of the 71 projects in the sample, 57% went into renegotiations (Athias & 

Saussier, 2007). In the USA, 40% of the projects had contract terms changed. 

Beyond the high incidence in projects, there is another metric to be looked at in 

road PPP renegotiation: the recurrence of renegotiations. In most projects, 

renegotiation is not an isolated event due to a rare unexpected event. It happens on 

average more than three times per project. Table 6 brings a summary of these 

indicators on selected studies. 

3.3.2 Timing 

 Another metric while investigating renegotiations is the time since the contract 

was awarded until the first change of contractual conditions. The average time for a 

transport concession to go into the first renegotiation was around three years in various 

studies (see Table 6). This is an important finding by previous researchers because it 

undermines one of the theoretical reasons that was thought to be the primary 
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determinant for renegotiations – i.e., the long period of the contract, usually 30 years, 

would make the occurrence of unpredicted events more likely to happen. The theory 

comes from Hart (2003) and his model of incomplete contracts on PPPs. 

Table 7 shows a summary of selected empirical studies on renegotiations and 

the main indexes, such as the rate of renegotiations, the average number of 

renegotiations per contract, and the average time until the first renegotiation happened. 
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Table 7: Selected Studies on Renegotiation 

Author Period Country 
Road 

Concessions 
Rate of 

renegotiation 

Average 
renegotiations 
per concession 

Average time 
till first 

renegotiation 
(years) 

J. L. Guasch 
(2004) 

1980s-
2000 

Latin 
America 

276 55% N/A 3.1 

José Guasch et 
al. (2014) 

1990-
2013 

Latin 
America 

301 78% N/A 0.9 

Eduardo Engel, 
Fischer, 

Galetovic, et al. 
(2009) 

1996-
2005 

Chile 26 80% 4.3 N/A 

Eduardo Engel, 
Fischer, and 

Galetovic (2019) 

1993-
2010 

Chile 20 85% 2.9 2.7 

Eduardo Engel, 
Fischer, and 

Galetovic (2019) 

1993-
2010 

Colombia 25 84% 17.2 0.9 

Eduardo Engel, 
Fischer, and 

Galetovic (2019) 

1993-
2010 

Peru 14 71% 3.4 1.4 

D. d. C. E. S. 
Neto, Cruz, and 
Sarmento (2017) 

2006-
2016 

Brazil 12 60% 2.9 2.4 

Eduardo Engel, 
Fischer, and 

Galetovic (2011) 

1991-
2010 

USA 21 40% N/A N/A 

Athias and 
Saussier (2007) 

1970-
2005 

France 71 57% N/A N/A 

C. O. Cruz and 
R. C. Marques 

(2013b) 

1984-
2008 

Portugal 13 100% 2.1 2.4 

Baeza and 
Vassallo (2010) 

1970-
2010 

Spain 17 94% 7.6 8.1 

 

3.3.3 Outcomes 

A change in the contractual arrangements between two parties could be a 

simple term adjustment based on post-signing developments or an agreement over a 

gap discovered on the contract. It could also be a substantial change on the agreed 

terms benefiting either the concessionaire or the current government aiming at the 

electoral cycle. Thus, it is relevant to investigate the outcomes of these frequent 

renegotiations processes described in the previous sections and assess how they can 

be undermining the competitive auction allocative process. 

J. L. Guasch (2004) shows that, in Mexico, the government would spend U$ 3.3 

billion in 30 years to restructure the finance of 52 highway concessions from the early 
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1990s concession program. Eduardo Engel, Fischer, and Galetovic (2020a) shows that 

in Chile 25% of the investments in roads had been obtained through renegotiation, 

69% of renegotiations resulted in additional works and, at least 60% of the public 

spending would be born by future administrations. 

In Portugal, C. O. Cruz and R. C. Marques (2013b) show that 23 out of 26 road 

renegotiations had an outcome of Direct Payment by the government to the 

concessionaire. The other three results were Tax Benefits, Changes in Contract 

Scope, and Contract Extension. Bitran and Nieto-Parra (2013) built a data on Chile, 

Colombia, and Peru and showed that the fiscal costs of renegotiations were substantial 

in those countries compared to the initial value: 15% increases in Chile and Peru and 

280% in Colombia. The following table summarizes the renegotiations' outcomes in 

the sample from J. L. Guasch (2004). 

 

Table 8: Renegotiations outcomes (J. L. Guasch, 2004) 

Renegotiation Outcome 
% of renegotiated contract 

with that outcome 

Delays on investment obligations targets 69 

Acceleration of investment obligations 18 

Tariff increases 62 

Tariff decreases 19 

Increase in the number of cost components with an 
automatic pass-through to tariff increases 

59 

Extension of concession period 38 

Reduction of investment obligations 62 

Adjustment of canon—annual fee paid by operator to 
government 

 

    Favorable to operator 31 

    Unfavorable to operator 17 

Changes in the asset-capital base  

    Favorable to operator 46 

    Unfavorable to operator 22 
Source: (J. L. Guasch, 2004) 

In summary, the most common outcomes of renegotiations in highway PPPs 

have been investment obligations, either delays or reductions, changes in the cost 

components in tariff formulas, and changes in contract length. The underlying issue is 

a mismatch between costs and revenue, leading to financial unviability either from 

revenue frustration or from investments and costs overruns. 
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3.3.4 Main Causes 

The incidence of renegotiations process in Highway Public-Private Partnerships 

has demonstrated a substantial rate, repeatedly happening and in the contracts' early 

phases. Besides, these processes' outcomes have been mostly prejudicial to 

taxpayers, users, and society in general, posing doubts about this provision model 

effectiveness. In this section, we will look at the leading causes of renegotiations 

identified by earlier researchers. 

The first point to be mentioned is that infrastructure projects are complex and 

affect numerous society members with different and, perhaps, conflicting interests. As 

the project is being prepared and constructed, new issues may arise from either the 

government or the concessionaire that will require some form of adaptation. 

Behind the issue of renegotiation lies the problem of opportunistic behaviour as 

contracts are inherently incomplete due to either the high costs and the impossibility 

of foreseeing all possible contingencies (Williamson, 1976). There are two classic 

examples. On the first one, the government uses its leverage against the private party 

to provide cheap services for the population and extract political gains. This happens 

due to the hold-up problem, in which the private party is dependent on the government 

as the investments are specific – e.g., they cannot be sold or taken anywhere else. On 

this topic, J. L. Guasch et al. (2007) presents evidence of the influence of electoral 

cycles on the renegotiation processes. 

In the second example of opportunistic behaviour, the private party leverages 

against the government threatening to abandon the project if the contract conditions 

are not adjusted. The concessionaire’s leverage comes from the fact that it is politically 

costly for the public party to terminate the contract or to stop a basic service from being 

provided. A typical example of this is the private party underbidding in the auction and 

later entering into strategic renegotiation once the contract is secured. The 

opportunistic behaviour also takes the form bribes and corruption as the case of 

Odebrecht in Latin America. Contracts where corruption was founded had a 

renegotiation frequency much higher than the legal ones (Campos, Engel, Fischer, & 

Galetovic, 2019). 
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Once the parties go into renegotiation, the problem of information asymmetry 

described in Chapter 1 arises because the concessionaire has more information about 

the main inputs to determine the profitability of a business plan such as cost functions, 

operational issues, and demand curve (C. Cruz & R. C. Marques, 2013). 

A report by the International Transport Forum proposes a two-dimension figure 

with four fields to categorize the main causes for renegotiations on transportation 

projects, based on empiric evidence and specialist discussion (ITF, 2017). The vertical 

axis represents the endogenous and exogenous factors, while the horizontal axis 

brings the objective and subjective dimensions. Endogenous refers to elements within 

the project, such as construction risk, while exogenous risks refer to factors outside 

the project, such as an economic recession. The objective dimension characterizes 

problems in the organization or management capacity while the subjective side 

contains each party's strategy in the contract. 

 

Figure 9: Causes of Renegotiation – four different categories 

Source: ITF (2017) 

 

The upper left quadrant refers to renegotiation triggers linked to PPP projects' 

management capacity, highly technocratic, and objectively identifiable. Example: 
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Management structure soundness, responsibilities clearly defined, and project well 

designed from an engineering perspective. 

The lower left quadrant covers the exogenous and technocratic factors that can 

lead to renegotiation in PPPs that do not perform as expected. The most prominent 

risks here are macroeconomical and how they impact on demand forecasts. Great 

economic shocks such as the Great Financial Crisis in 2007-08 are a classic example. 

Other factors affecting users’ modal choices, such as public policies and environmental 

developments, are also the main variables. Since highways link several cities, urban 

development dynamics will most likely occur in ways not anticipated by state officials, 

especially in emerging countries, during the contract's length. This might manifest as 

a need for new works or modifications of current investments. 

The upper right quadrant refers to factors more subjective and political. It covers 

issues related to information, both imperfect and asymmetrical. The opportunism by 

either the private party by bidding aggressively and counting on later renegotiation or 

by the public party by not disclosing important information to attract more bidders is 

the most common example. 

Finally, the bottom right quadrant deals with PPPs' public side and how 

governments can act in a short-term perspective transferring the fiscal burden to future 

governments but enjoying the pay-off at present. The strategic use of PPP schemes 

to bypass budgetary constraints is also a classic example. 

C. O. Cruz and R. C. Marques (2013b) sought the main exogenous 

determinants for the probability of renegotiations of public-private partnerships. The 

authors built a dataset of 87 Portuguese concessions sectors such as roads, railroads, 

water, energy, health, and ports. They tested some hypothesis on an econometric 

model. The authors` results show that more complex projects with higher investment 

and longer duration are more likely to renegotiate. They also found that a regulatory 

agency's existence and this agency's experience decrease renegotiation incidence. 

Lastly, they showed that the more competitive is a tender for the project, the more likely 

it is to go into renegotiation. 

In another article, C. O. Cruz and R. C. Marques (2013a) sought the main 

contract characteristics (endogenous) that would lead to renegotiations such as risk-

agreements, termination, and reequilibrium clauses. The authors propose two 
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categories of renegotiation contractual triggers. The first one is the qualitative trigger, 

which can be divided into two. One is unilateral contractual change where the 

governments can make changes in the contract's scope by adding more investments 

or changing the investment plan by delaying some assets. Other qualitative triggers 

are changes that are not directly made by the grantor, such as taxation changes or 

other changes in the legal framework. 

On the quantitative indicators, the authors identified two subgroups. In the first 

one, the indicators are linked to key concession inputs such as demand and 

sometimes, even the cost of capital such as Euribor rates. While in the second group, 

the indicators refer to general financial indicators that commonly are internal rate of 

return, Debt Service Cover Ratio, and Loan Life Cover Ratio. Once one of these 

indicators is affected, the contract is open for negotiation between the parties (C. O. 

Cruz & R. C. Marques, 2013a). 

In Spain, José Vassallo (2019) identifies that the allocation of traffic risk to the 

concessionaire without any mitigation mechanisms as one of the main causes that led 

to the bailout of most concessions. Baeza and Vassallo (2010) also show frequent 

renegotiations where demand was fully allocated to the private party. The issue of 

demand risk allocated to the private concessionaire is that once demand is frustrated 

there is an immediate impact on the expected revenue, leading to a situation of 

financial distress. Once in financial distress, the concessionaire will have to adopt a 

defensive strategy in which, on one hand, it will seek to reduce costs by delaying 

investments and maintenance and, on the other hand, it will seek an opportunity to 

trigger a renegotiation process. Thus, despite many renegotiation triggers are not 

identified as a demand issue, the underlying reason remains frustrated traffic. 

Eduardo Engel, Fischer, and Galetovic (2019) cite a group of research that 

identifies different causes of renegotiation, such as adverse selection and lack of 

commitment, political issues, and accountability issues. Some studies such as J. L. 

Guasch (2004) also point that concessions awarded on a lowest-tariff criterion and that 

had investment requirements were much more likely to go into renegotiation. Beyond 

that, the effect of regulatory choices (price-cap vs. rate-of-return) on the probability of 

renegotiation was also investigated. These studies found that rigid contracts such as 

price caps are more likely to go into renegotiation despite previous findings on the 

contrary. Eduardo Engel, Fischer, and Galetovic (2019) concludes that these contrast 
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findings suggest that rigid contracts do not impede renegotiations in transport 

concessions and that contractual completeness and rigidity are different, the latter not 

necessarily leading to fewer renegotiations. 

3.3.5 Uncertainties in Highway PPPs 

On the objective causes of renegotiation pictured in Figure 9, there are 

underlying uncertainties that may lead to unpredicted developments that would require 

some form of renegotiation or contract termination. Contract incompleteness provides 

the window for opportunistic behaviour, such as hold-ups situation. 

Hold-up situations can either be an opportunistic behaviour by the government 

or by the private party. In the first situation, after construction is finished, the 

government may force the concessionaire to lower prices to a level still above marginal 

costs, so that operations are still profitable. However, the revenue would not be enough 

to cover the investment. As the asset is specific, it cannot be sold or transferred to 

another location and becomes stranded. While in the second case, the concessionaire 

might leverage over a situation in which the government has a political hazard, such 

as a bus station for a big international event, to raise profits or reduce penalties for the 

delay. 

One significant uncertainty in highway projects is demand, as it has been 

discussed in previous sections. It is complex, and data shows sustained low accuracy 

and no tendency towards improved forecasts. Other than demand, construction and 

supply costs also pose a relevant risk for highway PPPs. Since some construction 

inputs have high volatile prices, budgeting for investments that will be accomplished in 

more than ten years adds more dispersion to the contract's expected financial 

sustainability. 

In addition, the highway sector is subject to at least two major trends that have 

highly unpredictable dynamics and impact that may turn the asset obsolete. One of 

them is the climate change issue, while the other one is the rising technology of 

autonomous cars and mobility that might change well-established mobility patterns. 

Despite transport infrastructure obsolescence being no more than a theoretical debate 
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with little practical relevance, these factors might play a more relevant role in 30-year 

contracts. 

3.3.5.1 Climate Change 

Since climate systems are a complex system per se, climate change 

consequences have a high degree of uncertainty. However, there is a reasonable 

consensus over the planet's on-going warming process and that this warming is most 

likely to disrupt extreme events on a higher frequency (Intergovernmental Panel On 

Climate, 2014). 

Some of the proposed measures to mitigate climate change are raising taxes 

on fossil fuels and emissions and tightening pollutants’ regulations. These measures 

may affect the cost of traveling and user behaviour in modal choice and travelling 

patterns (Eduardo Engel et al., 2020a). In addition, floods and other minor disruptions 

on roads cause users to shift routes and cause significant congestions. 

Concerning road assets, existing infrastructure may need to adapt to new 

resilience and environmental requirements. On the possible extreme events that will 

occur, an increase in heavy precipitation events are the ones that will most affect 

highways (McKinsey, 2020). Floods would require significant depth to cause 

considerable damage to roads. However, a 0.05m inundation causes a 30% speed 

reduction, and a 0.3m can make it impassable. More complex infrastructure such as 

bridges and tunnels may be more subject to flood damages. In the UK, a study 

suggests that one or more bridges may fail due to high river flows once every 2.6 years 

(McKinsey, 2020). In 2011, flooding in eastern China caused damage to around 22,000 

roads. 

Extreme heatwaves are also likely to deteriorate asphalt, worsened by large 

temperature amplitude and heavy precipitation. More carbon dioxide in the atmosphere 

and the sea are likely to accelerate the deterioration of concrete and submerged 

infrastructure, respectively. These uncertainties pose severe challenges for 

policymakers and private operators of infrastructure, which may lead either to 

unproductive investments (over-specification) or asset failure and service degradation 

(under-specification) (Makovšek, 2018).  
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3.3.5.2 Technology 

In the technology field, possibly the most anticipated development will be by the 

autonomous and electrical vehicles and its implications by concepts such as Mobility-

as-a-Service (MaaS). Beyond that, exogenous shocks on society may have lasting 

effects on population behaviour, drastically changing previous patterns, as it may be 

the case with the 2020 coronavirus pandemic. 

The wide adoption of autonomous vehicles may impact both the demand and 

supply of highway infrastructure. On the demand side, it is hard to foresee how will 

user’s behaviour evolve concerning travel patterns and inter-modal splits (Eduardo 

Engel et al., 2020a). For instance, it may provide users with free time while traveling, 

allowing for entertainment or work-related tasks. Then, travel time may become less 

costly and maybe even a net benefit, which will inflict a tremendous impact on users’ 

decisions and transportation planning models. 

In addition to autonomous vehicles, radical changes in user’s behaviour might 

be the product of asset organization and new services part of a possible disruptive 

trend in mobility. A concept that has been in debate recently but still with limited 

practical impact is Mobility-as-a-Service. Pangbourne et al. (2020) argue that MaaS is 

a product that enables users to buy access to a range of mobility services, including 

public transport and commercial services, as car hire or taxi. The concept relies heavily 

on Information Technologies that enable integrating information, booking, and payment 

while supporting operational flexibility in real-time demand response. 

While on the supply side, autonomous vehicles and MaaS may make a much 

more efficient use of space, significantly increasing the number of vehicles and people 

that can travel through a road during peak hours. In an extreme scenario, the usual 

congestion issue on many roads worldwide could become an overcapacity issue 

(Eduardo Engel et al., 2020a). However, this will imply that roads and cars will rely on 

intense data communication and processing, demanding considerable investments in 

technology and new road standards. 

Either by the changing environment due to climate change or due to rising 

technologies, roads may be subject to new quality standards, changing users’ 
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behaviour, and new regulations that could require significant investment and a high 

degree of adaptability. 

 

Renegotiation is directly linked to the contractual choice made by the grantor, 

which, in the road sector, has historically been a choice for more rigid contracts and 

contract regulation. Dealing with the renegotiation issue has attracted the attention of 

both governments and academic researchers. Under the franchise bidding paradigm, 

one of the most interesting and promising solutions already in use can be found in 

Chile. Chile uses a contract regulation model with some improvements such as the 

Least Present Value of Revenues as an auction criteria. Furthermore, since 2010, a 

special legislation to deal with renegotiation imposes a complementary competition 

process if the process's outcome is to add construction works to the contract (Eduardo 

Engel et al., 2020b). On the other hand, transport experts at the International Transport 

Forum have discussed the possible use of discretionary regulation to provide flexibility 

and agility to deal with uncertainty (Makovšek, 2018). The next chapter will discuss 

these two ways of dealing with the issue of renegotiation.  
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4 Dealing with renegotiations on Highway PPPs 

This chapter will present recent developments on Highway PPPs, focusing on 

possible solutions to mitigate the incidence of renegotiations and its consequences. 

The chapter is divided into two blocks: the first one will discuss solutions under the 

Franchise Bidding Model (or under the contract regulation paradigm). The main ideas 

are the better allocation of demand risk and promoting an institutional environment less 

prone to opportunistic renegotiation. 

The second section will discuss a possible use of Discretionary Regulation on 

Motorway PPP projects. Based on the past experiences described in the previous 

chapter, the potential opportunities and shortcomings brought by this proposal will be 

assessed. 

4.1 Under the Franchise Bidding Model 

As was shown in the previous chapter, most highway PPPs allocate the demand 

risk to the private party, partly or totally, leading to one of the main causes of PPP 

failure (Baeza & Vassallo, 2010; José Vassallo, 2019). Since concessionaires have 

little ability to attract more traffic by raising service level, there will be a misalignment 

between revenue and costs, threatening the concession’s financial viability. Dealing 

with this issue can be either by focusing on the revenue side or the cost side, or even 

adapting the concession period to the new circumstances since marginal costs are not 

relevant in this industry.  

4.1.1 Dealing with Demand Risk 

A substantial share of renegotiation causes on Highway PPPs comes from 

overbidding, either for a low tariff bid or for a large upfront premium payment to the 

grantor. Once the contract is awarded, the company will be in financial distress if 

revenues fall short of predictions. Furthermore, a highway tender is a common value 

auction with incomplete information, and the winner will always be the competitor who 
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holds the most optimistic forecasts5. Overbidding is directly linked to one or more of 

the following: optimistic bias in traffic forecast, award criteria that reward high revenue 

forecasts, highly competitive tender, or public sector interested in maximizing upfront 

payments (Transport, 2012). 

The section 3.1.3 outlined how highways' traffic forecasts have presented low 

accuracy worldwide and an optimistic bias in projects designed as private concessions. 

User’s demand for a road is a highly exogenous factor for which the concessionaire 

has close to no ability to influence it. Nevertheless, historically highway PPPs have 

been tendered in a BOT (Build-Operate-Transfer) contract with most traffic risk born 

by the concessionaire. As Eduardo Engel et al. (2020a) put it, the winning bid 

internalizes exogenous risk by demanding higher returns. Thus, in high-demand 

states, the concession would enjoy high profits. Whereas, in low-demand states, the 

concessionaire would pressure for renegotiation, guarantees, or bailouts. The deficient 

risk allocation ends up being an expensive decision. 

Under the Franchise Bidding regulation, a few mechanisms to better deal with 

traffic risk allocation have been implemented, such as Flexible-term contracts, 

availability-based payments, Minimum Income Guarantee, Demand-triggers, Pass-

through tolls, and concessions of assets with traffic history (Transport, 2012; Jose 

Vassallo, 2006). The Least Present Value of Revenues implemented in Chile is one 

example of a Flexible-term contract. 

4.1.1.1 Least Present Value of Revenues 

Initially, the Chilean Public Works Concession Law included the sum of total 

revenues obtained by the project as the main economic criterion in the auction. Despite 

being a tender mechanism, its usage's substantial impact is reducing demand risk 

(Jose Vassallo, 2006). The following equation summarizes the idea of the model:  

 
5 This is Known as the “winner’s curse” (Kagel & Levin, 2002)  
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Equation 1: LPVR Equation (Jose Vassallo, 2006) 

 

If one assumes that there will be no government subsidies to the project, then 

the equation can be re-written as: 

Equation 2: LPVR Equation(Jose Vassallo, 2006)

 

The left-hand side shows the total investments and costs of operating and 

maintaining the highway while the right-hand side shows the present value of the 

revenue. In the auction, the bidder who requests the lowest right-hand side of the 

equation wins the contract. The following figure shows how the discounted investment, 

costs, and revenues behave in a generic project. 
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Figure 10: LPVR Economic Equilibirum (Jose Vassallo, 2006) 

The great advantage of the LPVR mechanism is that the concessionaire and 

the grantor are automatically hedged against demand fluctuations. For example, if a 

concessionaire bid A as the present value of the revenues, the expected duration of 

the contract would be 𝑇 . However, if the demand is higher or lower, the duration would 

be either extended or reduced, as shown in the figure below.  

 

Figure 11: LPVR contract variable duration (Jose Vassallo, 2006) 
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In this type of auction and contract, the government will set the discount rate 

(the 𝛼 in the equation), the tariffs, and the price formula for inflation and quality factors. 

It also sets the minimum investments expected in the asset (new lanes, intersections, 

etc.). With all this information, the bidders will assess the present value they require to 

finance, build, operate, and maintain the highway (Eduardo Engel et al., 2020a, 

2020b). 

In this contract, given that the revenue required to pay the investments and 

maintenance are in present value, the duration should not impact the concessionaire’s 

profitability. Thus, bids should focus on costs, and the company’s efficiency in 

managing investment and assets will determine its profits. In an estimation made by 

Eduardo  Engel, Fischer, and Galetovic (2001), a Present Value of Revenue contract 

would mean a 30% total cost reduction in the highway compared to a fixed-term 

contract due to the reduction of risks. 

Despite not being the first country to use LPVR, Chile has become a prominent 

user of it. The figure below shows the intense use of LPVR after 2007 in terms of 

accumulated investment made under this contract type. 

 

Figure 12: Fixed and flexible term PPP investments in Chile (Eduardo Engel et al., 2020b) 

 

The outcomes of this policy in Chile suggest that LPVR contracts can be an 

efficient tool to mitigate renegotiations in Highway PPPs. In the table below, there is a 

comparison between Highways in Chile tendered in fixed-term and flexible-term, 

expressed in a fraction of initial investment. 
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Table 9: Renegotiations in Chile: Fixed Term vs. LPVR (Eduardo Engel et al., 2020b) 

 

The figures from Table 9 present an impressive track record on the application 

on LPVR in Chile, noting that the comparison is made between projects in the same 

periods – construction and the first eight years of operation. While an economic 

recession in Chile caused widespread contract renegotiation, the only contracts not 

renegotiated were the LPVR based (Transport, 2012). Eduardo Engel et al. (2020b) 

argue that LPVR contracts can be seen as having a built-in clause for automatic 

renegotiation in cases of low demand states. 

Another great advantage of the LPVR method is having a precise value for 

contract termination if the government wishes to buy out the concession. There have 

been numerous examples in highway concessions in which the government preferred 

to buy out the concession due to rising planning issues, merge with another 

concession, or due to non-competition clauses that existed in the contract (Eduardo 

Engel et al., 2020a). How much should the government pay to the concessionaire has 

been a point of great dispute and the object of numerous calculation methods. LPVR 

offers a clear answer to that. 

LPVR mechanism does not come without downsides and critics, however. In 

Chile, there has been significant resistance by the PPP industry for this type of 

contract. The main arguments were that this type of contract limited any possible 

upside of the concessionaire but did not limit downsides since the concession-term 

was limited to 50 years by law. The asymmetry is also pointed in the government's 

right to buy-out, but the concessionaire's lack of a put option (Jose Vassallo, 2006).  

Another argument was the supposed lender’s unwillingness to finance an 

infrastructure without an exact payment schedule. As the concession term was flexible, 

lenders expressed concerns about a concession that might not fulfill its obligation with 

creditors. On the other side, the possible pre-payment of a concession with a high 

demand realization also worried lenders due to potential mismatch in funding. 
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Others argued that a variable term made resources planning complex, leading 

to inefficiencies (Jose Vassallo, 2006). In fact, if a concession must make some new 

investments or maintenances after the initial period of the concession, the highly 

volatile price of main inputs such as asphalt can pose a relevant future risk. An example 

can be the addition of a new lane 15 years after the contract has been awarded. The 

bidder would have to incorporate the cost volatility to its bid, which would require a 

higher return over the investment. 

Some authors have also proposed enhancements so that the model would 

consider fixed operations costs and O&M costs in toll roads so that the project viability 

would be more resilient to drastic changes in duration. In that way, the concession 

would be neutral to demand changes and in the concession’s term (Transport, 2012). 

In practice, most of the LPVR concessions in Chile also came with a minimum 

revenue guarantee that would pay the remaining revenue if the concession reached its 

50 years legal limit (Eduardo Engel, Fischer, Galetovic, & Soto, 2019), capping the 

downside of debtors and investors.  

Furthermore, the authors also presented data showing that since 2009 banks 

and insurance companies have financed LPVR projects in Chile, arguing that once 

they understood the risks and the model dynamic, the financial sector was willing to 

participate. Also, demand realization does not depend on the type of contract. Thus, in 

low demand states, the concession contract is automatically renegotiated, and debtors 

will have to follow suit, reducing transaction costs. As for the alleged pre-payment risk, 

in general, loans and bonds have pre-payment clauses and specified fees, making it 

not a particular issue of LPVR. 

Lastly, the authors suggest that the private sector's resistance to the LPVR 

contract in Chile can be linked precisely to its most attractive feature: mitigating 

renegotiations. By making renegotiations less likely, concessionaires would lose much 

of its ability to raise profits by forcing opportunistic renegotiations. 

4.1.1.2 Investment Triggers 

Another approach to demand forecast inaccuracy is a model called Investment 

Triggers. The concept is to make investment and costs flexible to match current 
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revenue (demand), so the concession can be financially viable. This mechanism has 

been used in some of the federal concessions on the Brazilian Highway Concession 

program. 

In those projects, the concessionaire revenue is mainly composed of user 

collected tariffs. When put to public tender, the contract establishes ex-ante investment 

obligations, in a moment with substantial uncertainty about future demand levels. Part 

of these investments are mandatory and should be completed in the first years of the 

contract. However, the agreement establishes that certain investments, such as 

additional lanes and road duplication, will be mandatory when specific traffic conditions 

are met. In general, the contract will state that an additional lane in a particular region 

will be required once the average volume of daily vehicles has reached a specific 

threshold. Once this happens, the concessionaire will have to deliver the new asset 

within a particular period, subject to penalties (C. A. d. S. C. Neto, Moreira, & Motta, 

2018). 

This mechanism aims at adjusting the investments to the real demand, 

mitigating inefficient resource allocation. In addition to allocative efficiency, if properly 

set, this mechanism also aims at financial sustainability since disbursement on 

investments will only be made when revenue reaches a level enough to fund them. 

However, the experience in Brazilian highways with this mechanism does not 

present inspiring outcomes. Many concessions that had investment triggers still went 

into severe financial distress, postponing investments, and entering into long 

renegotiations processes with the federal regulator. 

Some of the reasons speculated for this outcome include the lack of 

enforcement capacity by the federal regulator. Another issue is that the location of toll 

cabins was inefficient such that there was a considerable volume of users not charged 

for road usage. In addition, since demand was the trigger for adding new investments, 

concessionaires had an incentive to omit and distort traffic statistics seeking profit 

maximization (C. A. d. S. C. Neto et al., 2018).  

Lastly, there were some incentive design issues in the contract. Some of these 

contracts were awarded in a lowest tariff criterion, which applied the same discount 

factor on both tariffs and investments budget. However, if new investments were to be 

added through renegotiation, they would not follow that discount factor. Thus, 
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concessionaires had a strong incentive to renegotiate investment to add works in more 

favourable conditions. 

4.1.1.3 Other mechanisms to mitigate revenue risk 

Beyond the Least Present Value of Revenues method, there are other 

approaches to the demand risk issue in Highway Concessions. One is the availability-

based concessions. Typically, the private party will design, build, operate, and maintain 

the highway for a fixed government payment. The payment will be based on pre-

defined quality indicators, and the concessionaire is not subject to any demand risk. In 

New Zealand, the first Highway PPP project was tendered based on an availability 

model, following recommendations from the National Infrastructure Unit. It was 

highlighted that the private partner should only bear risks if they can manage them and 

only to the extent required to incentive optimal performance by the concessionaire 

(Ryan & Menezes, 2015). 

Another mechanism used in highway concessions is the already mentioned 

Minimum Income Guarantee. This mechanism serves as a cap on demand frustration. 

The government guarantees that the concessionaire will have a minimum income 

assured by the public partner no matter the real demand. This mechanism is specially 

designed to attend the lender’s concerns about debt service ratios. In theory, it would 

set a minimum revenue enough to cover financial obligations towards third parties.  

Also, another approach is to de-link the concession revenues from user 

charges. Here, user tolls are levied by the concession but are directly transferred to 

the public partner. The public partner will then reimburse the concessionaire based on 

availability or other performance indicators (Transport, 2012). Despite the inefficiency 

of transferring funds to the public party, which will reimburse the private partner, there 

are a few upsides. 

The main upside is that the grantor may treat prices by other goals than the 

concession's financial viability. Typically, a heavy-traffic section of a road would enjoy 

lower tariffs due to the cost division between more users. However, the grantor may 

wish to normalize tariffs across the network or use tariffs to manage congestions or 

even retain the option to adjust user tariffs through time to attend conflicting goals. In 
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Portugal, Auto-Estradas do Baixo Tejo is one example of highway concession based 

on pass-through tolling (Transport, 2012). 

In addition to issues relating to demand risk and financial equilibrium, 

unpredicted scenarios due to uncertainties and contract incompleteness create an 

opportunity for opportunistic behaviour that has historically favoured the private party, 

as shown by J. L. Guasch (2004). Setting a proper framework, rules, and institutions 

to deal with concession negotiations can mitigate renegotiations and poor outcomes.  

4.1.2 Institutional Approach to the renegotiation issue 

Beyond demand risk allocation, the structure of institutions and the relative 

power each player enjoys is crucial to reduce opportunistic renegotiations. Chile made 

several legal changes between 2006 to 2010 regarding the governance of Public-

Private Partnerships focusing on improving the institutional design to mitigate the 

shortcomings observed in previous projects. 

Chile put an investment program on infrastructure over U$ 11 billion between 

1992 and 2007, the biggest one in Latin America relative to the country’s economy 

(Bitran & Villena, 2010). Despite the relative success of the program, some problems 

emerged, as previously reported. On road concessions, the renegotiation rate was 

80%, and each concession was renegotiated more than four times on average. About 

25% of the total investment was added after renegotiations between the 

concessionaire and the Public Works Ministry without a public tender and without 

publishing the contract modifications until several years later, raising criticism about 

the program's economic efficiency, transparency, and legitimacy. 

Furthermore, there was a perception that the concessionaires had abused the 

Chilean friendly arbitrage scheme, generating excessive litigation and high fiscal costs 

and raising collusion risks between the grantor and the concessionaire. Besides, an 

arbitrage culture favoured concessionaires, incentivising them to make any claims 

since the outcome was usually positive (Bitran & Villena, 2010). 

Given these emerging issues, there was a push for legal reform in Chile. One 

of the first actions was to make the LPVR auction the rule, not the exception. Between 

2006-2008, all auctions were delivered in this model. Beyond that, in 2010, a reform 



32 

 

on the Public Concession Law was approved, making substantial institutional design 

changes. 

One change was establishing the Technical Experts Panel, a permanent and 

independent board of legal and engineering experts in charge of reviewing disputes 

between the concessionaire and grantor over a certain threshold. The panel holds 

public audiences to hear the parties and issues a not binding recommendation 

accepted in 40% of the cases. In case there is no agreement, the dispute continues to 

arbitration (Eduardo Engel et al., 2020b). 

Another crucial change of the law reform was the obligation of putting to public 

tender any additional work agreed in the renegotiation procedure. To prevent 

opportunistic behaviour and tunnelling6, the concessionaire or any related party cannot 

participate (Eduardo Engel et al., 2020b). This measure also aims at reducing 

information asymmetry regarding the approved works' fair value. 

Chile tackled the renegotiation issue by changing the concessions program's 

institutional design, raising transparency and reducing the room for opportunistic 

behaviour. Since the new law was approved in 2010, there is relatively few concession 

data after the implementation. Nevertheless, the results seem promising. Table 9 

expresses renegotiations as a fraction of initial investment for projects in the 

construction phase for highways and transport in general. As can be seen, there is a 

tremendous decline in both sectors' rates after the 2010 reform. 

Table 10: Renegotiations in Chile: Before and After the 2010 Reform (Eduardo Engel et al., 2020b) 

 

Despite the very interesting outcomes shown in the previous tables, some 

concerns and inefficiencies about those mechanisms should be noted. First, as all 

additional work must go through the Expert Panel and be put into a public tender, there 

 
6 Tunneling is defined as the transfer of assets and profits out of firms for the benefit of their controlling 
shareholders (Johnson, La Porta, Lopez-de-Silanes, & Shleifer, 2000). In case of Highway concessions, 
construction companies related to the concessionaire may be used as vehicle to anticipate future 
concession profits. 
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is a transaction cost regarding financial cost and time spent on the process. Second, 

as no related parties to the concessionaire can bid for the contract, an information 

asymmetry will most likely raise total costs. Also, as it is a separate building contract 

with limited influence by the concessionaire, there is a chance that the life-cycle cost 

optimization may be lost. 

4.1.2.1 Other governance mechanisms: the case of Sao Paulo 

Apart from Chile, other experiences have been put forward, focusing on PPP 

programs' institutional design and to add flexibility to the contract. In São Paulo, Brazil, 

the state government program on road private investment has added a few innovations 

on the latest concessions focusing on renegotiations. The main addition is a four-year 

periodic contract review that will analyse proposed new investments by the 

government, users, or the concessionaire. 

It is relevant to note that the effort to order the renegotiations events and allow 

more flexibility to the rigid contract regulation model. It adds flexibility by assuming that 

the original investment may suffer variations of up to 15% during the contract’s term 

due to long-term uncertainty. In addition to the 15% investment cap, the contract’s 

duration cannot be extended by more than 15 years. To protect investors from hold-

up, new investments will only be mandatory if the concessionaire’s credit rating is not 

downgraded by its effect (ARTESP, 2020). 

The contracts are very recent, so there is no data to assess the impacts of its 

implementation. However, a few remarks should be made. Despite ordering the 

renegotiation process, information asymmetry is still an issue, and it is not clear how 

the regulator is going to address it. Furthermore, the concessionaire's incentives to 

lobby for additional investments are not addressed as in the Chilean PPP law. Another 

issue is that the contract allows for new investments over the 15% original cap as long 

as it is justified and accepted by the regulator and debt holders, which means that the 

15% cap is not a hard constraint and could be bypassed. 

 

Under the contract regulation model, better risk allocation between the public 

party and the concessionaire by mechanisms such as the Least Present Value of 
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Revenues or the Availability-based scheme have presented positive outcomes in 

renegotiation rates and opportunistic behaviour. In addition, institutional changes ruling 

the renegotiation process, such as an independent expert panel, brought more 

transparency and accountability, mitigating opportunistic behaviour.  

Still, is better risk allocation and opportunistic behaviour mitigation enough to 

guarantee the economic benefits of adopting highway PPPs? Could these 

mechanisms solve all the issues presented in chapter 3? Specifically, could these 

enhancements overcome the uncertain dynamic of road provision? 

Contract incompleteness and long-term uncertainties are relevant issues and 

the primary concerns. If those issues are not fully addressed, would the adoption of 

discretionary regulation be a better option? The next section will assess in which way 

discretionary regulation could address some of the issues observed in current highway 

projects. 

4.2 The possible use of Discretionary Regulation 

Discretionary Regulation has long been seen with much disregard by a broad 

branch of economists. In general, the mainstream economist would prefer either full 

privatization, or if not possible, the franchise bidding of a service or asset than the 

discretionary state intervention on an economic sector, which was the case in highway 

projects (Gomez-Ibanez, 2006). One of the first critics of the disdain towards regulation 

was Williamson (1976) when studying the cable industry in Oakland. The author 

showed the issues that arise when applying Demsetz’s franchise bidding model to 

long-term contracts, such as the incomplete nature that would lead to uncertainty and 

opportunistic behaviour in the absence of regulation, losing much of the efficiency 

achieved in the auction process. Furthermore, Williamson argues that even in 

franchise bidding contracts, regulation was necessary in order to control market power, 

complementing the auction-based model. 

More recently, Stern (2012) argues that as long term contracts organize the 

infrastructure industry, the usual court-based contract dispute is not enough to provide 

contract sustainability. To do so, regulation by an agency (discretionary regulation) can 

provide a mechanism to review, revise, and renegotiate the contract, if necessary. 
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Regulation by an agency can create, maintain, or recreate trust between fundamental 

players such as suppliers, users, owners, and government in new or changing 

circumstances such as external shocks. It can help the inevitable issue of contract 

incompleteness in large-scale investment and long-term relationships. In summary, 

Stern (2012) makes a case for “regulation as ordered renegotiation”. 

Contrary to earlier mechanisms applied on PPPs such as arbitrage courts or an 

Independent Expert Panel as in Chile, in discretionary regulation, there is a full-time 

economic regulator. Over time, the regulator will accumulate capacity and know-how 

to understand the industry dynamics and the companies’ performance, reducing 

information asymmetries. However, this policy entails costs. An example is the UK's 

rail regulator, which employs over 300 people and buy assessments from experts and 

academics (Makovšek, 2018). As has been pointed out, this is one of the downsides 

of discretionary regulation: the higher regulatory burden, which will cost significantly 

more than the contract regulation. 

Specifically in the transport sector, there have been recent discussions about 

the possible application of discretionary regulation and the Regulatory Asset Base 

(RAB) on the International Transport Forum (ITF), a group linked to the Organization 

for Economic Cooperation and Development (OECD). 

The ITF group discussed several issues affecting investment in transport 

projects, from identifying the main uncertainties in road projects, discussing demand 

issues, technological risks, tariff policy to the cost-effectiveness of PPP schemes. One 

of the proposals analysed by the group was the adoption of discretionary regulation as 

a comprehensive solution to much of the uncertainties and shortcomings observed in 

previous highway projects. 

The great advantage of the discretionary regulation approach is the possibility 

for periodic adjustments during the price reviews. This feature has a significant value 

when dealing with a sector in which different players need to price various risks and 

uncertainties. 
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4.2.1 Setting Efficiency and placing bets on the future 

The great upside of the discretionary regulation regime in the highway sector 

would be the flexibility it can provide the regulator and the regulated company to 

manage and adapt to uncertainties. Given the periodic price review, the company and 

the regulator have the opportunity, as an ordered process, to adjust demand forecasts, 

which will fine-tune investment plans together with new supply costs estimative and 

any other unforeseen scenario development. Also, to update any technology in 

construction or road management that add value to users and society but would not 

be implemented without regulatory incentive,  

Compared to franchise bidding, discretionary regulation's main feature is 

breaking down a long period of uncertainty in a series of smaller periods by the periodic 

revision process. That is, main uncertainties such as planning, demand, and supply 

costs are significantly reduced. In addition, efficiency parameters can be reset 

periodically, mitigating possible market power abuse, as shown in Figure 13. 
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Figure 13: Efficiency on Contract Regulation and Incentive Regulation (Makovšek, 2018) 

 

Flexibility is a feature that impacts a range of subcategories. First, it makes 

adaptation to new conditions much easier and cheaper than in the contract regulation 

model. Second, enhancements such as smaller regulatory changes in the periodic 

reviews that deliver welfare gains to users but would not be done under contract 

regulation due to transaction costs. Third, the systematic review allows the regulator 

to regularly fine-tune incentives so that the regulated firm still operates efficiently. At 

the same time, in contract regulation, there is only competitive pressure on the bidding 

process. 

Here, we are making a distinction between adaptability and contract 

enhancements. The first case refers to high impact scenarios that would require either 

renegotiation or contract termination in contract regulation. While enhancements refer 

to smaller regulatory changes that the regulator can make in the periodic reviews that 

deliver welfare gains to users but would be too costly to implement through 

renegotiation. 

Dealing with the uncertainties described in previous chapters affects investors, 

suppliers, and even the government in pricing the risks and uncertainties and how they 

act once an unforeseen issue emerges. Infrastructure investors are not the only player 

dealing with risks on the private side; there are also equipment suppliers, insurers, 

builders, and operators. The next section discusses a potential upside in discretionary 

regulation by reducing uncertainty on supply and concession contracts. 

4.2.2 Risk Pricing 

In financial markets, risk assessment and risk pricing must be ex-ante, which 

means before the contract is signed. Lenders and investors must set the price and 

rates before the real scenario is known. Therefore, lenders and investors make, at 

best, an informed bet on the future. 

Portfolio theory argues that by building a portfolio with available statistics, one 

can minimize risks and maximize gains. Risks can be minimized by diversifying the 

diversifiable risk and by pricing the systemic risk. The Efficient Market Hypothesis 
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states that the market will produce the necessary information to calculate both risks, 

and accumulated knowledge will transform uncertainties into risks7, providing complete 

information to make decisions (Malkiel & Fama, 1970). 

On the PPP model, the construction risk is typically transferred to the supplier 

to the full possible extent through an EPC (engineering, procurement, and 

construction) contract. As investors do not have construction and operational activities 

in their core business, they seek to minimize cost overruns and construction delays at 

the beginning of the project by signing a fixed price and fixed-term contract. Therefore, 

investors seek to allocate a whole range of risks to other parties through contracts such 

as environment, technology, force majeure, community, political, and regulatory. 

Unlike financial markets in which it is expected that investors will accumulate 

knowledge and data that will reduce variability in investments, allowing for an efficient 

risk pricing in portfolio management, in infrastructure investment risk assessment is a 

much more a subjective task. The main reasons for that is the lack of data in the 

construction industry as well as the “widely acknowledged sector-specific opacity and 

idiosyncrasy which may be related to obtaining a commercial advantage in a tough and 

low-margin industry” (Kennedy, Pantelias, Makovšek, Grewe, & Sindall, 2018, p.13). 

Thus, the construction industry relies much more on risk experts informed guesses on 

probabilities and impacts than quantitative techniques. 

Contractors may feel that they have the expertise to handle some of the risks 

allocated to them. However, the more risks are transferred to construction and 

operation contracts, and the more relevant uncertainties are, the more inefficient the 

risk pricing tends to be. Inefficiency is a function of the magnitude and extent of these 

uncertainties and the contractor’s perception and handling of these factors. 

Despite being a comparison between traditional procurement and PPP 

contracts, Makovšek and Moszoro (2018) show empirical evidence that the cost of 

PPP highways in Europe built under high-powered contracts (fixed price and fixed 

term) could be about 20% more expensive than the traditional public procurement 

method, already accounting for expected cost overruns. 

 
7 The difference between uncertainty and risk is that for risks the distribution of the outcome 

probability is known while for uncertainties it is impossible to calculate probabilities (Davidson, 2009) 
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Figure 14: Cost Comparison of PPP and Traditional Method (Makovšek & Moszoro, 2018) 

Despite the limited availability of data, the consequences of this finding are very 

relevant. While it is true that PPP schemes and risk transfers were effective in 

achieving on-time and on-budget delivery, the inefficient risk pricing might outgain the 

effects, resulting in a net welfare loss. Furthermore, the overpricing of risk could be 

high enough that the basic benefit of a PPP, life-cycle cost optimization, might be lost 

(Kennedy et al., 2018).  

This relates to the periodic price reviews breaking down the long-term 

uncertainty into short-term periods for discretionary regulation. Therefore, much of the 

risk pricing inefficiency on the cost side described above is addressed. Risk is not a 

linear parameter as variability accumulates in each period. Hence, a reduction of cost 

forecast from 30 years to 5 years has a very significant impact on the uncertainties 

born by investors and suppliers. 

The flexibility provided by the periodic price review in discretionary regulation 

directly affects risk perception by investors and suppliers since investors can afford to 

make cheaper procurement strategies if compared to the EPC model. Thus, 

construction contracts will be possibly less expensive, and the cost of equity and debt 

should be reduced. 

In addition to reducing the uncertainties period and sharing risks between the 

concessionaire and the grantor, discretionary regulation flexibility adds additional room 

for testing and implementing related public policies such as user charging. 
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4.2.3 Flexibility and Public Policies 

As a more flexible regulatory model, discretionary regulation is better situated 

to deal with the uncertainties arising in the highway projects and adapt assets to 

emerging trends in territorial dynamics. One key policy is user charging. 

If and how to charge highway users is an issue that have different and conflicting 

objectives. Some are allocative efficiency, competitiveness, paying for operation and 

maintenance, managing road congestion by charging higher prices in peak hours, 

environmental policies to disincentive individual transportation, and fostering economic 

and community integration (Iossa, 2015). Given all these aspects, road charging is a 

very delicate political issue that has triggered protests worldwide in the last decades. 

Related to user charging, the periodic price review in discretionary regulation 

allows the government to adapt and enhance highway networks' crucial aspect: how it 

is funded. The periodic review also allows different policies to be tested and measured 

in a public policy learning process. A relevant issue is who should pay for roads: on 

one side, the network could be fully funded by user charging; on the other side, the 

whole network could be funded by tax – e.g., tax on fuels, car registration fees, etc. 

Furthermore, it also can be a mix of the two funding mechanisms. 

In addition, if the choice is to charge users, how to charge, and how do distribute 

the costs is another public policy debate. Some models charge based on weight, others 

on distance travelled, and others even based on travel frequency. 

Another public policy that can be improved in discretionary regulation relates to 

technological and climate risks. As has been discussed, some of the long-term 

uncertainties in this sector pose challenges to highway projects. The periodic price 

review has the opportunity of adapting quicker and cheaper to changing circumstances 

than current projects under contract regulation. 

Implementing Discretionary regulation on highway projects does not come 

without challenges, however. The next section will discuss some of the challenges and 

issues that may arise while implementing discretionary regulation. 
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4.2.4 Challenges 

Discretionary regulation is typically applied in network industries such as 

electricity distribution, gas distribution, and water distribution. It has been used in some 

transport assets such as airports, ports, and some railway systems. However, it has 

never been implemented in road networks to this author’s knowledge8. 

Introducing a discretionary regulation over road networks requires significant 

time and effort to prepare the foundations, accounting standards, information systems, 

and specialized personnel. It is a task much more complicated than the tender of a 

single road section. 

The basic inputs to produce a sound regulation are well-defined processes and 

well-structured information. As discretionary regulation has been applied in water and 

electricity networks for several decades, there are significant procedures than can be 

adapted to the new regulatory body. 

On discretionary regulation, a regulatory body is the main responsible for setting 

and enforcing efficiency targets. The challenge that arises is how to balance a degree 

of flexibility that will allow inexpensive adaptations when new circumstances arise but 

still provide enough assurance to investors that the regulatory process will guarantee 

returns over capital if reasonable efficiencies targets are met. Thus, the coexistence 

between contractual rights and obligations and discretionary regulation needs to be as 

peaceful as possible, avoiding any overlap. Ruiz Diaz (2017) suggests that ultimately, 

the contract should establish the conditions which secure the concessionaire the right 

to compensation when regulatory decisions are inconsistent with the terms in the 

agreement. 

An underlying issue is that the discretionary regulation's flexibility to deal with 

long-term uncertainties is based on regulators' substantial discretionary power. Thus, 

this power concentrated in a few hands is subject to heavy pressures from the 

regulated companies and often result in regulatory capture. That is, pressures to make 

decisions that often do not coincide with the long-term interests of users and regulated 

 
8 Some articles describe the use of incentive regulation in road assets in countries such as 

Brazil, Italy, France and Spain. Despite using a X factor for periodic efficiency gains, those countries do 
not have a periodic realignment of costs and revenue, which is being considered the central aspect of 
discretionary regulation in this research. 
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companies. One of the issues described by literature is the “revolving doors” 

phenomena, in which there is a constant exchange of members between regulatory 

bodies and regulated companies. As these individuals might be employees of the 

regulated companies in the future, there is an incentive to be more lenient towards the 

companies (P. Joskow, 2006). 

On the other hand, regulators’ discretionary power may also be subject to 

pressures from the government that might have an interest in short-term benefits and 

in exploiting a hold-up situation. The regulator’s commitment to the RAB and the 

regulated company's funding is directly dependent on the government’s capacity to 

respect the regulatory body independence. In failing to do so, the dynamics of 

opportunistic renegotiations are again present, and the credibility in the regulatory 

model is heavily damaged. 

Clearly define what will be repaid and what is at the regulated company’s 

responsibility is an essential issue in discretionary regulation. However, even if these 

terms are clearly defined in the contract, there can be a bitter dispute in practice once 

companies suffer losses. These companies would argue that the high costs incurred 

are consequences of other factors such as geography, user’s behaviour, or other 

circumstances other than their inefficiency. In this situation, companies may appeal 

against the revenue cap. The court may rule that a company providing public services 

is entitled to cover its cost, as it has happened on administrative courts on gas tariffs 

(Ranci, 2005). 

In a similar outcome, when a regulator sets the benchmark for efficient costs, it 

is natural that a subset of the companies will not be as efficient as the benchmark and 

will fight against any reduction of historical tariffs. Since the exercise can be quite 

complex and data-intensive, even when it might be straightforward for regulators that 

fees are too high, reductions will face public complaints, lobbying, and legal actions. A 

standard advice to mitigate but not entirely prevent this is adopting clear and 

transparent procedures (Ranci, 2005). 

Lastly, transparency and accountability are crucial points for discretionary 

regulation success. To mitigate information asymmetry, there is a need to gather, 

elaborate, report, and verify large amounts of data information subject to data 

manipulation and misreporting (Iossa, 2015). In addition, there are data confidentiality 
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issues that will make it difficult for users, media, and academics to verify the adequacy 

of the revenue allowances. Raising transparency is crucial, especially if the highway 

network funding comes from user charging, as this is a very delicate issue. 

4.2.5 Some Implementation Opportunities 

There is a significant number of highway concessionaires worldwide that might 

offer valuable information regarding the necessary information. Current concession 

monitors likely hold a large amount of data that can be structured to serve as input in 

price reviews and investment assessments. Besides, as governments can use a public 

tender to award the contract, the criteria can focus on setting some initial cost 

parameters, forcing the bidders to reveal information and choose an optimum set of 

parameters as in the menu regulation proposal by Laffont and Tirole (1993). 

Ruiz Diaz (2017) argues that the regulator’s discretionary power should have 

well-established limits, especially in the first years of the contract. For countries with 

regulatory tradition and credibility, uncertainty over the regulator discretion can be 

sufficiently mitigated. However, some uncertainty mitigation has to be provided for 

countries with weak regulatory traditions and low credibility. This can be done by 

specifying pricing rules for the first years in the contract and establishing an 

independent regulatory body that will follow “well defined” and “pre-determined” tariff 

formulas and efficiency parameters. In principle, the worse a country’s regulatory 

reputation, the more specific the contract needs to be and less discretion the regulator 

will have in the future9. 

 The decision to apply discretionary regulation implies that a minimum length of 

highway networks will be under this regime to justify the effort and costs of creating an 

independent regulatory body and setting the information and process systems. 

Governments will also have to define the size of each network and concessionaire 

strategically. Having too many concessionaires will be inefficient and costly to deal 

with. On the other hand, just a few concessionaires will concentrate too much power 

in a few companies, raising the regulatory capture risk. Furthermore, having more 

 
9 This does not make contract regulation an obvious alternative either because low government 

credibility implicates higher risk of hold-up situation, which will raise risk pricing substantially. 
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concessionaires will produce more data and allow competition between 

concessionaires through benchmarking. 

Since highway concessions have been implemented for some decades in some 

countries, in the coming years, there will be several concessions that will reach the end 

of the concession period. The experience with these concessions and the information 

gathered poses an opportunity to implement discretionary regulation in those highways 

safely during the learning curve. 

Given the advantages and challenges of adopting discretionary regulation on 

highway projects, the next section will summarise the arguments and build a trade-off 

between models and an analytical framework to assess its feasibility. 

4.2.6 Net Benefits from Discretionary Regulation 

To assess if discretionary regulation could be a cost-effective option, we will 

build an analytical framework with the main features of the models discussed in the 

previous chapters. 

First, the fundamental difference between the two regulatory models that have 

been discussed throughout this research is between efficiency targets set by the 

regulator (which provides periodical flexibility) and efficiency set by market competition. 

Discretionary regulation is characterized by information asymmetry since the company 

holds significant more information and knowledge than the regulator. 

Given these main trade-offs, next, we should outline and compare the direct 

costs and the indirect costs of highway projects. Direct costs are infrastructure costs, 

including investments and operation and maintenance costs, and capital costs, 

including the cost of equity and debt. Besides, there are the regulatory costs, which 

will be the regulatory burden on the firm and the funding of a regulatory body. Lastly, 

there is the value of flexibility. The following figure summarises the Net Benefit 

assessment. 
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Figure 15: Welfare Net Gains of Adopting Discretionary Regulation 

 

In the following sections, each element of Figure 15 will be briefly discussed. 

4.2.6.1 Cost of Infrastructure Provision 

The cost of infrastructure provision embraces the life cycle cost of building, 

operating, and maintaining a highway. Much of the economic argument in favour of 

PPP contracts for road provision relies on the efficiency it should provide by bundling 

the phases of the project and minimizing the life-cycle cost. 

Researches have shown that PPP usually uses high-powered contracts (fixed 

price, fixed time) that are effective in delivering infrastructure on time and budget 

(Makovsek & Veryard, 2016). However, Makovšek and Moszoro (2018) show data on 

the cost of road infrastructure, supporting the hypothesis that contract regulation PPPs 

are more expensive than traditional procurement. A better asset quality does not solely 

explain the difference but an inefficient risk pricing by investors and contractors. 

The risks transferred to the concessionaire will incentivize agents to be efficient. 

However, it comes with pricing the risk ex-ante in a scenario with uncertainty and long-

term commitment. The higher the uncertainty and the lack of information, the more 

agents will be cautious and add large risk premiums. Thus, the more inefficient the risk 

pricing will be, eroding value for money. 

On the other side, we have discretionary regulation and information asymmetry. 

In the absence of competition, the regulator oversees efficiency targets and approves 

reasonable investment for the Regulatory Asset Base. The more complex the project, 

the more difficulty the regulator will have to set efficient spending. However, this 

procedure has substantial flexibility, which can be used as a risk-sharing mechanism 
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between the regulator and the concessionaire, which will, in turn, be able to share risks 

with suppliers. 

Furthermore, since we are dealing with long-term contracts, the periodic price 

review also has the valuable option to adjust incentives periodically, reducing the 

possibility of abnormal gains by the concessionaire. This is especially relevant in 

highway projects with exogenous demand, given that the project usually enjoys 

substantial market power. 

In summary, on one side, discretionary regulation may deliver cheaper 

infrastructure due to the periodical review effect on risk pricing and on resetting 

efficiency targets. However, it may also lose efficiency due to the information 

asymmetry issue, extensively discussed in chapter 2. Thus, the net benefit of this 

feature is inconclusive. 

4.2.6.2 Cost of Capital 

The project’s capital cost is made of the debt used in financing and the return 

on the owners' equity. The risk perception over the project greatly determines the value 

of both.  

As described in the previous section, since contract regulation transfers 

substantial risks to the private party such as construction, operational, demand, and 

technology, and historical data is scarce, this leads to an inefficient risk pricing, 

overestimating the risk premium required for the project.  

For example, in the UK, the debt cost for a franchise bidding PPP with no 

demand risk was estimated at 8.5% annually in 2011, while the government bond yield 

was 4% per year (Makovsek & Veryard, 2016). On the other hand, a regulated utility 

in the UK under discretionary regulation usually pays a one percentage point spread 

over the 10-year government bond. 

The lower cost of capital on the discretionary regulation comes from the 

regulator's assumed duty to fund the regulated business's operations and investments. 

If efficiency targets are met, the return on capital is ensured. It is implicit in this that risk 

factors that the company cannot manage (exogenous risks) are not borne by the 

company and are transferred either to users or the state. 
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The cost of capital will decrease depending on the public sector commitment 

perceived by the private sector, which will be highly correlated to the institutional 

environment. Some governments that are perceived as reliable institutional 

environments will enjoy more flexibility in exchange for commitment than a government 

seen as erratic by the private sector (Spiller, 2008). Discretionary regulation on 

countries with a mature and stable regulatory environment can result in debt costs just 

slightly over the government cost of borrowing, as in the UK case. 

Lastly, lower cost of capital is directly linked to risk allocation and perception. 

Although there is less risk allocation since the periodic review breaks down the 

uncertainty period, it must be said that this derives from the fact that risk is perceived 

differently from private actors and the government. Governments can afford to bear 

exogenous and non-diversifiable risks since taxpayers will ultimately bear them if they 

do materialize, whereas private investors must price risks ex-ante. 

 

4.2.6.3 Cost of Regulation 

Discretionary regulation demands a full-time regulatory body with specific 

knowledge about the industry, regulatory economics, and law. This means creating a 

new state organization with autonomous decisions and free from eventual 

governmental pressure since this would be subject to short-term opportunism. This 

organization resembles the implementation of a company in many aspects as it will be 

necessary to hire personnel, rent offices, and comply with the relevant law. Also, as is 

the case in the UK and Australia, the regulator relies on a considerable amount of 

expert assessments, especially a newly created regulator building up in-house 

knowledge. 

Discretionary regulation also raises regulatory costs to the regulated company. 

It will incur costs to comply with the specific accounting standards, the information 

requirements, and hire dedicated personnel to deal with the regulatory procedure, 

especially the periodic price review. 

However, these costs have a characteristic of high economies of scale and are 

more easily reproduced once the first learning period has been accomplished. Thus, a 



48 

 

minimum size of highway network, users, and system revenue is needed to justify the 

transition to a discretionary model. 

In opposition to the regulatory costs that discretionary regulation requires, it 

should be recalled that the current situation of widespread renegotiations is also costly 

and inefficient since regulators are not prepared to deal with it. 

4.2.6.4 Cost of Renegotiation 

The value of flexibility goes through several aspects of the value for money 

assessment. While the risk-sharing and shorter period uncertainty reduces the risk-

pricing on contingencies and the cost of capital, the capacity of adaptation also impacts 

contingencies and real options on the public side perspective. 

In comparing the advantages of discretionary regulation over contract 

regulation, we must assess each model’s adaptation costs once scenarios that would 

require renegotiation unfolds. In current highway PPPs, changing circumstances will 

require a contract renegotiation process characterized as inefficient. It is usually long 

because the public sector is subject to public control institutions; costly since it requires 

dedicated personnel, third-party expert assessments, and lawyers; inefficient because 

the institutional design is not prepared to deal with significant renegotiations. Thus, 

discretionary regulation has a much more appropriate institutional arrangement to 

handle these issues, reducing inefficiency costs. 

4.2.6.5 Value of Flexibility 

Flexibility provides better adaptation to rising issues that would demand 

contractual changes and provides the public side with the option to test and implement 

enhancements in public policy, ranging from technological improvements in the 

infrastructure to user charging policies to environmental policies. 

This is a real option that the public side may opt to have if it chooses to follow a 

discretionary regulation model. It would have a real option to test and implement 

different public policies with low transaction costs, or lower than the contract regulation 

regime. 
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The framework provided in this section aims at supporting the assessment of 

the regulatory options for highway projects. Despite not quantifying the gains and 

losses, it demonstrates the main trade-offs and potential upsides of discretionary 

regulation that policymakers should assess. 

Although Discretionary Regulation is not a new regulation, it has never been 

applied to the road sector. As discussed above, the model provides a few mechanisms 

of inter-temporal adjustments that seem to address much of the determinants of poor 

outcomes shown in chapter 3. The next chapter will discuss the range of highway 

projects in which contract or discretionary regulation would be more suitable. 
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5 Discussion 

The previous chapters outlined natural monopoly conditions, and the regulatory 

models used to achieve efficient outcomes, through a broad literature review. The 

highway industry was described, highlighting the life cycle cost optimization, the 

demand issue, and the high incidence of project renegotiation. The previous chapter 

presented some successful mechanisms used under the contract regulation paradigm 

and presented the recent discussions on implementing discretionary regulation on 

highway projects. 

This chapter will discuss the main findings of previous chapters and analyse, 

which set of project characteristics and institutional settings are more appropriate for 

each of the models presented. First, this chapter will recall the two main variables 

affecting highway projects: demand and construction risks. Then, the institutional 

environment will be discussed. Lastly, a summary of the main upsides and downsides 

of the main regulatory models discussed in this research is presented. 

5.1 Main risk factors 

Section 3.1.3 presented data from several studies highlighting the substantial 

complexity of forecasting traffic for highway projects. Countries with different traditions 

and technical capacities such as Brazil, Chile, the USA, Australia, and Norway all 

suffered from massive demand frustration. 

Allocating demand risk is a critical decision in the project planning phase. On 

the one hand, all demand risk could be allocated to the public party so that the 

concessionaire will be remunerated for the asset availability. On the other hand, the 

concession could be fully funded by user charges. Also, a mix between the two is 

possible, which is a risk-sharing scheme. 

Other mechanisms to mitigate or share demand risk have been discussed in 

this research, such as the variable concession term (the Least Present Value of 

Revenues) and the investment trigger. Another option is to put to tender roads that 

already have traffic history, reducing uncertainty. 
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Different researchers and regulators have proposed various approaches to 

demand risk. In Chile, the variable term has been successfully applied. In contrast, the 

New Zealand Infrastructure office has recommended that only manageable risks be 

allocated to private parties, and only if it would be an incentive to optimum 

performance. On the other hand, Iossa (2015) argues that concessionaires should 

bear some demand risk to align incentives, so they correctly estimate demand and 

perform an appropriate service to increase the number of users. 

The trade-offs in this discussion are between putting less efficiency incentives 

on the concessionaire and raising capital and renegotiation probability costs. The 

degree of market power enjoyed by the highway is a key input. If the market is at least 

partly contestable, incentives for quality change dramatically and allocating some 

demand risk becomes more appealing. 

There are a few more issues that constraint that choice. The first one is that 

investors should be willing to “buy” demand risk independently from the regulator's 

selection. Otherwise, no companies may bid for the contract. Although in some 

countries such as Brazil, investors are bidding for projects with full demand risk, there 

has been a shift towards availability-based agreements in Europe. In 2007, demand-

based contracts accounted for more than 70% of total contracts, while dropping below 

10% in the period 2012-2014 (Makovšek, 2018). 

This behaviour raises another question. The aim of providing highway 

infrastructure through PPP contracts is to give the users adequate transport 

infrastructure at a lower total cost. Numerous external factors influence the demand for 

the asset. Forecasting demand is an inherently inaccurate task, and allocating demand 

risk to concessionaires shifts the business focus from efficient construction and 

highway operation to forecasting traffic. Thus, policymakers need to answer whether 

the firm awarded with the contract should be one with efficient highway asset operation 

as its core business or one with demand forecasting. The former seems a more 

appropriate choice when demand is primarily exogenous. 

The other main risk observed on highway concessions is the construction risk. 

The first item to have in mind is the geographical scope of highways, impacting different 

environments and communities. One aspect of the construction risk is the complexity 

of the assets. Tunnels, bridges, and mountain areas tend to be complex and pose 
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challenging construction tasks. On an illustrative example, a complexity degree would 

have a greenfield project at one extreme and less complexity while moving on to 

reconstruction projects, expanding brownfield projects, and, finally, purely 

maintenance projects. 

A second aspect beyond the assets' complexity is the distribution of relevant 

road work requirements across the concession period. While some concessions 

require substantial investment during the initial phase (greenfield projects, for 

instance), others demand several investment cycles along the contract period; or even 

some investments conditional on traffic volume, which may be challenging to predict. 

Therefore, construction risks can be summarised into two main inputs. The first 

will be the complexity, and how much of the risks are allocated to the concessionaire, 

such as land expropriation, geological uncertainty, and environmental permits. The 

other input relates to the distribution in time and affects the risk pricing of the contract. 

Since supply costs are volatile, especially the asphalt component, pricing a road work 

expected to be done in 20 years will incorporate a substantial risk factor. 

In summary, on the revenue side, there are demand characteristics and risk 

allocation, which will impact the expected revenue of the concession and its volatility. 

Construction and supply are the main variables determining the expected cost and its 

variation on the costs side. Beyond these two factors, the regulatory choice will be 

constrained by the institutional environment in which the project will be awarded. 

5.1.1 Institutional Environment 

The credibility institutions enjoy is usually correlated with efficient infrastructure 

provision. The more experienced and transparent a regulator or grantor is, the more 

competitors will be willing to bid for the concession contract, and better the risk pricing 

will be. However, when the institutional environment does not inspire credibility, the 

range of available regulatory options is limited. 

The underlying issue is the investor’s fear of being held-up by government 

actions once the investment is made. A solution proposed by Laffont (2005) for 

countries with no regulatory experience or low credibility was to extensively use 
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contract regulation, writing down all conditions in the contract, and leaving no room for 

discretion. 

For instance, on Brazilian road concessions, tariffs are directly collected by the 

concessionaire, which is perceived as a positive feature since investors are unwilling 

to be exposed to payments that would depend on the government’s budget 

discretionary actions. Thus, shadow tolls and availability-based concessions are not 

feasible options. 

At first sight, putting all conditions on the contract, and leaving no room for 

discretion actions could be a sound strategy. However, as road projects are complex 

and most certainly will need some adjustments, a government body with no expertise 

to deal with renegotiations and the inherent information asymmetry will be responsible. 

As the statistics show, these processes' outcomes have been mainly in favour of the 

private party. 

Therefore, the argument that contracts could substitute regulation in highway 

projects has not proven right. Government bodies or regulators deal with an unordered 

renegotiation process characterized by information asymmetry and lack of 

transparency. In that sense, implementing discretionary regulation would order the 

process and establish a regulator with proper tools and mechanisms to handle the 

renegotiation. Still, it is not a clear choice for countries with poor governance and lack 

of credibility since discretionary regulation may be an opaque mechanism by which 

influential groups can exercise their power and extract rents from concession 

contracts. 

5.1.2 Projects and Regulatory choice 

Previous sections described the main factors determining a highway project 

complexity and the constraint the institutional environment poses for the regulatory 

options available. In this section, we will disucss the more appropriate regulatory model 

given project characteristics. 

The discretionary regulation approach has the advantage of already being 

designed to better deal with renegotiations, reducing the potential costs resulting from 

long processes, costly third-party opinions, expensive lawyers, and loss of credibility 
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in the economic policy. On the other hand, the contract regulation model requires less 

regulatory expertise and suffers less from information asymmetry at the first moment. 

A crucial first variable to assess the net welfare gain of adopting discretionary 

regulation is uncertainty, which can be unfolded in different aspects. 

First, uncertainty and lack of information over project details, terrain, and 

territorial characteristics that influence building techniques and maintenance 

requirements will increase suppliers' risk-pricing inefficiency and the investors and 

lenders’ risk pricing. Uncertainty and inefficient risk-pricing can be mitigated by sharing 

risks. However, risk-sharing is limited in contract regulation, whereas it is 

comprehensive on discretionary regime, especially by the feature of price and cost 

periodic realignment. 

From the government perspective, the more uncertainty related to urban and 

population growth, transport planning, and other potential variables impacting the 

geography, the more likely it would be to have to adapt the scope and investments in 

the highway network, demanding renegotiation. 

The costs of renegotiation are linked to the choices of risk allocation. Once an 

exogenous risk such as demand is allocated to the private party, if demand forecasts 

are optimistic, as has been the typical case, the probability of renegotiation rises. Other 

risks such as geological or social disturbs are non-manageable by the private party 

and tend to raise the likelihood of contractual adjustments and, therefore, risk-pricing. 

Finally, there is long-term uncertainty, exemplified in this article by the impacts 

of climate change and the behavioural change induced by technological shifts such as 

autonomous vehicles. These probabilities are very hard to estimate as well as the 

possible consequences. However, there is some available information that could be 

used. For instance, the early adoption of autonomous vehicles is more likely to happen 

in high income, high-tech, and modern regulatory framework countries. Also, floods 

and sea-level rising are predicted to occur in specific parts of the world. Thus, one can 

have a rough idea about the possibility of these uncertainties for a particular project. 

In summary, projects with limited scope, short period, and low to medium risks 

are suitable to the traditional PPP arrangement in contract regulation. As projects grow 

bigger, the scope includes highway networks, and it is a long-term period, forecasting 
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supply costs, demand, and setting operational efficiency are tasks better accomplished 

by discretionary regulation. 

Risk assessment and uncertainty estimation are the key drivers to choose 

between discretionary and contract regulation. As a project grows riskier and uncertain, 

contract complexity, renegotiation, and risk-pricing inefficiency will offset performance 

incentives in franchise bidding, turning discretionary regulation a better option in terms 

of value for money. Greenfield projects are on a category of high demand risk and 

possibly considerable construction risk, which makes these projects not suitable for 

standard contract regulation in most cases. 

However, they might not be suitable for discretionary regulation either. More 

complex and risky projects such as long tunnels and bridges will require a substantial 

risk sharing in construction, maintenance, and demand, making these a special case 

that governments may need to handle on special procurement techniques such as 

Early Contractor Involvement and Alliancing (Makovšek, 2018). 

Beyond project characteristics, the institutional and regulatory environment is 

equally important. If a country’s commitment is not credible, risk-pricing will skyrocket, 

and only investors with government ties will be willing to sink capital in infrastructure 

investment. Lack of credibility also impacts the funding possibilities since investors 

would be wary of government payments and prefer to secure revenue through user 

charges. 

An aspect crucial in the institutional and regulatory environment is whether the 

jurisdiction's current Law tradition is adequate to handle either contract regulation or 

discretionary regulation. Despite being a subject outside the scope of this research, it 

can be a severe constraint in choosing the regulatory model. 

An example of a country that might have the appropriate institutional 

environment to implement discretionary Regulation is Australia. Infrastructure 

Australia, the federal body responsible for advisory in infrastructure projects, has 

studied the discretionary regulation option and changes in the user charging policy 

(Stephen, 2019). 

On the other side, for countries with limited institutional experience, the Chilean 

model presents a good benchmark. The Chilean contract regulation model has shown 
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some promising results in renegotiations due to better allocation of demand risk and a 

better institutional design to prevent private agents' opportunistic behaviour. Thus, it 

has reduced the incidence of renegotiations and has a better environment to deal with 

them if necessary. 

To summarise the discussion over regulatory options and the advantages and 

disadvantages of each choice, the next section will build a table comparing the main 

model discussed throughout this paper over the main highway characteristics. 

5.1.3 Summary of regulatory models’ capabilities 

This paper’s discussion over regulatory models applied to highway projects has 

discussed a few mechanisms used in contract regulation and the proposed 

Discretionary Regulation adoption. For a comparison purpose, the choice would be 

between the Chilean model and a yet to be implemented discretionary model. 

The Chilean model seeks to better allocate demand risk through a smart and 

theoretically simple model of variable-term concession as well as strictly ordered 

renegotiation process if it ever happens. This model's downsides are that it remains 

relatively rigid and cannot quickly adapt to new scenarios, or it would be so costly that 

terminating the contract and putting another concession bid would be a cheaper option. 

As the renegotiation process got ordered and opportunistic behaviour avoided, 

adaptations got more challenging and expensive. 

On the other hand, discretionary regulation brings an option that embraces and 

disciplines the constant renegotiations processes in current highway contracts. The 

periodical price revision is nothing but ordered renegotiations with appropriate 

methodologies led by a capable full-time regulatory body. It comes as a good option to 

deal with all the uncertainties that surround highway PPPs. 

The institutional maturity issue poses a hard question. On the one hand, 

discretionary regulation is more susceptible to lobbying and pressures in weaker 

institutional frameworks. On the other hand, contract regulation with frequent and 

opaque renegotiations in vulnerable institutional settings also leads to poor outcomes. 

Thus, the Chilean PPP law might offer a good benchmark for countries with more 

fragile institutional experience. 
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For the sake of comparison, a column with the Brazilian federal highway 

concession program also was added. Despite having different phases and projects, 

the program can be classified as a contract regulation model that allocates 100% of 

the demand risk to the concessionaire. Usually, the contracts require substantial 

investments in the first years of the concession and subsequent investment cycles after 

the tenth year. Most of the contracts were awarded in the lowest-tariff criterion, the 

infrastructure delivery was usually late, and renegotiation procedures frequent. 

On the table, the colour green was used to sign those characteristics that the 

chosen model is able to handle well, red for the one the model is not well prepared to 

deal with, and yellow for the intermediate capability. 

Table 11: Comparison of regulatory models 

Main Field Detail 
Chilean 
Model 

Discretionary 
Regulation 

Brazil - Federal 
Highways 

Infrastructure 
cost 

Infrastructure Provision    
O&M    

Cost of Capital Cost of Capital    

Regulatory cost 
Regulatory body, 
Information Systems, and 
Expert Assessments    

Flexibility 

Adaptation to unforeseen 
scenarios    

Policy enhancements    
Contract Value at 
Termination    

Uncertainties 

Dealing with demand risk    
Construction complexity    
Multiple investment 
cycles    

Governance Opportunistic Behaviour    
 

The three models discussed have pros and cons on the infrastructure costs, and 

there is no preferred choice. While the Chilean and Brazilian models have strong 

incentives for on-time and on-budget delivery, they do that by transferring substantial 

risk to the concessionaire and raising risk pricing on the EPC contract. Information 

asymmetry is a challenge on discretionary regulation, and incentives may be weaker 

for on-time and on-budget delivery. However, risk sharing and, thus, risk pricing tends 

to be cheaper. 
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On the operation and maintenance, again, information asymmetry is a threat in 

discretionary regulation. However, there is also the opportunity of resetting the 

efficiency targets periodically, optimizing long-term efficiency. On contract regulation, 

the initial efficiency incentive tends to lose its strength over time, and the 

concessionaire might enjoy abnormal gains. 

On the cost of capital, the picture is quite clear. Discretionary regulation will have 

a much lower debt, and equity price as the risk-sharing scheme is more 

comprehensive, and returns on capital are secured. While the Chilean model is able 

to address the demand risk and rule the renegotiation process, enjoying a reduction in 

the cost of capital, the Brazilian model allocates substantial risks to the private party, 

raising the cost of capital. 

On regulatory costs, discretionary regulation will demand a dedicated regulatory 

body, information systems, and expert assessments building up costs. However, the 

Chilean and Brazilian models also incur some costs as they need to periodically review 

claims either from the concessionaires or the general public. 

Dealing with uncertainties and flexibilities is the feature in which discretionary 

regulation really shows its advantage. By having the periodical price revision process, 

adapting to unforeseen scenarios, and dealing with demand and construction 

uncertainty is part of the regulatory process. On the contrary, contract regulation has 

a much harder time coping with rising issues and go into an opaque renegotiation 

process. 

Suppose drastic changes occur, and the early termination of the contract is 

recommended. In that case, the Chilean Model offers a direct answer to how much the 

government should pay the concessionaire to end the contract. In discretionary 

regulation, the RAB also holds sufficient information to assess the compensation 

figure. However, pure contract regulation models such as the Brazilian one does not 

offer a straight answer, and the dispute over the compensation value could last years 

in court.  

Lastly, on governance, the Chilean PPP law was able to order and mitigate most 

opportunistic behaviour in the renegotiation process by introducing the independent 

expert panel, limiting the value of renegotiation, and excluding related party from any 

new works added to the contract. While discretionary regulation has an ordered 



59 

 

investment and price revision process, it is vulnerable to regulatory capture. In the 

Brazilian case, renegotiation processes are poorly ordered and not transparent. 

Besides, the concessions were mostly awarded to construction groups interested in 

securing construction works and adding more investments to the contract. 
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6 Conclusion 

This research has presented a literature review aimed at summarizing the 

experience on highway PPPs on the last decades, from a regulatory perspective. First, 

it was highlighted how relevant the highway sector is for the private investment in the 

infrastructure industry. In the past decades, a growing number of countries have 

adopted some type of Public-Private Partnership arrangement to deliver road 

infrastructure to society based on current economic literature recommendations. 

The economics on PPPs highlight that bundling the building and operational 

phase of infrastructure assets into one contract can be an effective way to minimize 

the life-cycle costs, as long as appropriate incentives are in effect through risk-transfer 

mechanisms. 

However, this policy has ringed some alarms in some stakeholders. On the 

public side, there is a concern over the price to implement PPPs due to the returns 

private capital will require to incur risks and a concern over opportunistic behaviour 

when liabilities materialize. On the other hand, the hold-up issue worries investors as 

they could be stranded with specific and unmovable assets. Finally, users are also 

suspicious that concessionaires will abuse their monopoly by delivering low quality and 

high tariffs. 

Some of these concerns appear to have some base on facts. The uncertain and 

dynamic nature of road usage has shown that circumstances change often and 

substantially. In general, it is a hopeless task to forecast all investments a road network 

would require for the next 30 years. Some issues are not identified in the planning 

phase, while others are just unpredictable circumstances. 

As different scenarios emerge, and traffic varies, that contract is not efficient 

anymore. Despite some exceptions in which the contract was terminated, the typical 

outcome is for concessionaires and the government to go into renegotiation processes, 

often lengthy, costly, and opaque. The statistics suggest that the private party was able 

to extract favourable conditions on those renegotiations. 

From this setting, this research outlined the economic approach to infrastructure 

industries, pointing the main characteristics and framing the conditions in which some 

industries should be regulated to achieve an efficient resource allocation. Next, the 
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research reviewed the main theory behind economic regulation and the main 

paradigmatic approaches: discretionary regulation and contract regulation. 

In the third chapter, an overview of the highway industry was presented. The 

cost dynamics and technology are mainly influenced by the axle weight, and road 

maintenance has an optimum timing to minimize life-cycle costs. Demand forecasts 

statistics showed how inaccurate these assessments have been all over the world. 

Furthermore, a few long-term uncertainties that might play a pivotal role in highway 

projects were discussed, such as adopting autonomous vehicles that could 

substantially change the demand for road expansion and the significant effects of 

climate change on construction standards. 

 Chapter 4 is the core of this research as it presents different mechanisms that 

have been implemented in different regions in quest of better outcomes in highway 

PPPs. First, it shows mechanisms in the contract regulation model, pursuing a better 

allocation of demand risk. Chile presented some impressive statistics with the variable 

term mechanism, while Brazil was not successful with investment triggers. Beyond 

demand risk, an approach towards better governance and flexibility also received 

some attention from policymakers. Chile changed its PPP law in 2010 to order the 

renegotiation process and mitigate opportunistic behaviour, achieving promising 

results. In the State of Sao Paulo, Brazil, recent contracts seek to provide more flexible 

arrangements while establishing an ordered process for claims and applying caps for 

new investments and renegotiations. 

Discussions on an OECD forum took a distinct approach. Instead of ordering 

the process and adding flexibility to the contract regulation model, researchers suggest 

using discretionary regulation on highway projects. Given the uncertain nature of the 

conditions and the recurrent renegotiations, discretionary regulation offers a 

comprehensive solution to the shortcomings experienced in previous road PPPs. 

Chapter 5 discusses the previous chapter's main findings and seeks to identify 

the main project variables that would be more relevant when assessing the more 

appropriate regulatory approach. Demand risk and construction risks are the dominant 

variables in this assessment. A summary table is presented comparing the Chilean 

Model, the discretionary approach, and the current contract regulation model in 

Federal Highways in Brazil. 
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This research delivers a broad view of highway PPPs' evolution in the last 

decades, identifying the main trends, failures, and successes. It offers a simple 

framework to better inform policymakers on the choices over regulatory models. 

The institutional environment is the main conditioning factor over regulatory 

model choice. While discretionary regulation might offer a better solution to risky 

projects and changing circumstances, it is also more subject to lobbying and short-

term interest that are not in society’s best interest. Therefore, the Chilean model of 

governance offers a better-suited option to less-developed regulatory institutions. 

Some of the topics that might be the object of further investigation are the 

practical methods to establish accounting models and asset valuation in the 

discretionary regulation proposal. Since highway investment is long-term, investigating 

which would be the best strategy to set investment efficiency in highway projects, 

maintenance efficiency, and the proper incentives to achieve whole-life optimality 

would be informative. 

One topic that has not been discussed in this research and is relevant to the 

discussion is the regulator’s format. In terms of which areas or which type of contracts 

should a regulator body supervise. Would it be an option for a regulator to supervise 

both discretionary regulation and contract regulation at the same time? Or would it be 

possible for a trans-sector approach in which a regulatory body is responsible for 

regulating not only roads and highways but also other transport modals such as 

railway, ports and airports? 

Another issue is assessing the value of the current assets. In a hypothetical 

transition from contract regulation to discretionary regulation, investigating which 

methodologies would be feasible for the regulator to value the existing assets and roll 

them into the Regulatory Asset Base. 

Lastly, a study of the recent adoption of availability-based contracts in New 

Zealand and parts of Europe could investigate these strategies' results in reducing 

renegotiation rates and cost-effective infrastructure delivery.  
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