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Abstract
Cost benefit analysis plays a central role in planning and investment decisions related to transportation. Yet this process is often difficult to control and check by an outsider. We propose here a new engineering-economic based tool, MOLINO-II, to perform cost benefit analysis of transport projects and regulations in a network and multi-period context. MOLINO-II performs cost benefit analysis for different transport modes and types of freight and/or passenger traffic, peak and off-peak time periods, diverse market structures and various financing schemes. Congestion levels are computed endogenously. MOLINO-II also takes into account uncertainty in demand and cost parameters.
JEL Classification Codes: D43, H21, H43, H71, R48, R51

1 INTRODUCTION 

We propose a general model MOLINO-II
 to make cost benefit analyses. In principle every problem can be studied with a specific transport model. However, it may be easier and more consistent to use the same simple model to assess very different projects. Moreover when it comes to assess projects in an imperfect competition context (say rail versus air in EU or two competing roads or harbours) or when risk and uncertainty have to be assessed, it is important to use a stylized representation of the transport problem.
The core of the model is a representation of the transport market with several alternatives. These alternatives can be different modes or parallel routes for the same mode in a given network context. Each alternative can be used for freight and passenger transport, and a distinction is made between peak and off-peak periods. The user cost of each alternative is determined by its generalised cost which is endogenous. The time cost component depends on the ratio of volume to capacity, and the money price component depends on the market regime in which the two operators function and the taxes and tolls set by local and federal governments. The transport market model computes a user equilibrium and an equilibrium for the price-setting game between operators or infrastructure managers. The core of MOLINO-II is completed with a financial fund module and with welfare functions for local and federal governments that include external costs and public finance variables.
The MOLINO-II model can be used to study diverse transport policies ranging from a cordon toll in a city to the pricing of port services. In this paper we describe the MOLINO-II model and provide some details about its implementation. In Section 2 we provide an overview of the model. In Section 3 we summarise its different components. Sections 4 and 5 discuss respectively the investment module and the financial accounting and funds module. Section 6 presents the welfare assessment module, Section 7 discusses the different possible regulation schemes, and Section 8 concludes with a brief discussion of the software implementation.  

2 OVERALL STRUCTURE OF THE MOLINO-II MODEL
2.1 Overview 

Figure 1 provides an overview of the MOLINO-II model. There are two types of input data. The first type of data, depicted in the top-left box of Figure 1, is needed to calibrate the model to the case study. The data must suffice to describe the baseline equilibrium flows, speeds and prices over the time horizon, t=1,…,T, as well as the infrastructure stock and the initial financial structure
. The second type of input data, depicted in the top-right box of Figure 1, are the policy inputs that define a regulation scheme over the time horizon, t=1,…,T,. These inputs include rules for pricing, investment and revenue use, as well as the types of contracts used for the different transport alternatives. To calibrate the model it is necessary to define a baseline input set that specifies both types of input data for a reference case: demand and cost input data and a baseline regulation scheme. Once the model is calibrated, one can assess alternative regulation schemes by changing only the policy inputs.

The middle box in Figure 1 is a calibration and simulation module for the transport network. It calibrates the model in the reference case. Once calibrated, it can be used to compute the transport equilibrium for a given regulation scheme. This module computes both user equilibria and transport prices – where the prices are themselves Nash equilibrium prices if the operators of the alternatives set prices noncooperatively.
The output box at the bottom of Figure 1 reports measures of effectiveness for the regulation scheme including welfare, revenues, financial structure, etc.
Insert Figure 1
2.2 The dynamics of the model and the role of the different modules

The MOLINO-II model includes several categories of agents. To start with are the users of the network. The model allows for different types of passenger users (e.g. poor and rich users) and of freight users (e.g. local and transit users). The route (or path) between an origin and destination consist of a sequence of transportation links (roads, railways,...). Every transportation link has an infrastructure manager who takes decisions on infrastructure (capacity) and a transport service operator who uses the infrastructure to deliver transport services to the users and sets the charges that users pay. Table 1 illustrates these agent types for rail, road and inland waterway modes. In addition there are for every link two types of government agents: one local government (which disregards the benefits of transit users) and one federal government. 

	Mode
	Infrastructure 

manager
	Service operator 
	User

	Rail
	Rail infrastructure manager 
	Rail operator 
	Rail passenger
Rail freight

	Road
	Road authority
	Bus company 
	Car user

Truck user

Bus passenger

	Inland waterway (IWW)
	IWW authority 
	
	


Table 1: Illustration of role of different non-government agents in MOLINO-II
To study revenue use and transport investments a dynamic approach is required that specifies the use of capacity extensions, revenue streams and financial structures over the time horizon. The simplest model approach is a recursive structure in which investment decisions are taken every period on the basis of some form of expectations. It is assumed that investments initiated in period t become available in period t+1, and that the financial structure variables of period t-1 determine the investment options in period t. 

The dynamics of the MOLINO-II model are shown in Figure 2. A modelling period can be defined as a year, or a period of several years represented by a single modelling period. As indicated at the top of Figure 2 the regulation scheme consists of rules for pricing and contracting, operations, rules for investment and contracting of investments, regulations for financial structure, and cross-subsidy rules and break-even constraints. The regulation scheme affects how the model works throughout the time horizon.
Insert Figure 2 
For each modelling period MOLINO-II makes use of four modules: the transport module, the investment module, the financial reporting module and the infrastructure fund module. 

The transport market module is the most important. It describes, for a given period, a given infrastructure, and a given regulation scheme the demand for and supply of each transport service. Supply is chosen by infrastructure operators (e.g. a rail company determines price and frequency of service). Demand results from decisions of passenger and freight users. Pricing rules affect this module via their effects on volumes and prices on the transport markets, contracting of operations affects the operation costs and these are an input into the price setting process.
The investment module (one for each of the transport alternatives considered) keeps track of the physical capacity that is available as well as its quality. In the investment module an infrastructure manager decides on investments as a function of user benefits, expected profits, financial constraints and cost of capital.

The financial reporting module (one for each of the transport link considered) reports the incomes and expenditures, as well as how investments are financed and the resulting status of assets and liabilities. The financial reporting module also records the subsidies received from or given to other modes or operators via transport funds.

The infrastructure fund module records the operation of the funds (one for each alternative but they can also be merged in some cases), including its accumulation over time, its income received (if any) from each link and the disbursement of subsidies (if any) to each link.
To illustrate the functioning of the model over the time horizon we will briefly describe the inputs and outputs of the different modules for the Periods 0 and 1. In Period 0 a regulation scheme is specified as defined in the top row of Figure 2. Initial values are required for all the stock variables: the physical status of the infrastructure, assets and liabilities for each infrastructure manager, and initial balances for the infrastructure funds. We use Figure 2 to guide us and within each period we move from right to left. 
In period 1, each infrastructure manager inherits from period 0 a physical infrastructure, and puts it at the disposal of the operator for a user’s fee. The operator implements a pricing rule and sets quality (say frequency of rail service) for the use of the infrastructure by the final users (passengers and freight). In setting prices, the operator makes use of the information on the cost parameters associated with the type of contracting for the operations. The pricing rules embody the market behaviour (non-cooperative, cooperative) as well as possible break-even constraints and an objective function (e.g. profit maximisation). The users of transport infrastructure take prices and quality of infrastructure as given. The behaviour of infrastructure managers, operators and users jointly determine the transport market equilibrium for period 1. 
In period 1 each of the infrastructure managers has inherited physical infrastructure and financial stock variables (debt, financial reserves, grants from the transport fund, etc.). The infrastructure managers choose how much to charge the operators of transport services, and they make decisions on investment and possibly maintenance. New investments become operational in the next period. The investment rules incorporate three elements: expectations about future market conditions; inherited physical infrastructure and financial stock variables. The transport market equilibrium, together with the investment decisions, will determine the financial results for period 1. The resulting financial structure may determine the cost of capital and financial constraints that affect investment possibilities.  

In period 2, the infrastructure managers make new pricing decisions taking into account the new infrastructure capacities, and so on for each period until the end of the time horizon is reached. Important overall modelling assumptions are that the model is deterministic and all agents have myopic expectations
. A stochastic model with learning over time about demand and cost parameters may be more realistic to analyse such aspects of transport infrastructure financing as public-private partnerships and risk taking. Both features are interesting avenues for further research.
3 Components of the transport module 

3.1 The Network

A user travels from a "node of origin" (e.g. a city) to a "destination node". To do so it can choose between different paths. A path consists of a sequence of "links” that connects two "nodes", if different operators operate the same physical link then each operator corresponds to another "link". Such a "link" has a certain capacity, free-flow travel time and length and is characterized by the type of mode, operator and infrastructure manager. Table 2  identifies variables that are included in the transport module for each year.
	
	Passenger
	Freight

	User categories
	types of users per OD
e.g. high and low income
	types of freight per OD

e.g. local and transit income

	Links 

	-free or tolled highway 

-road 

-rail 

...
	- free or tolled highway 
- road 
- rail

...

	Time periods 
	Peak and off-peak
	Peak and off-peak

	Elasticity of total trip demand
	Elastic 
	Elastic 

	Service quality 
	Dimensions of quality can include:

· congestion delay

· smoothness of road surface

· reliability

· ease of toll payment


Table 2: Components of the transport model

The structure of the transport module is illustrated in Figure 3. To simplify the diagram we consider an example where there are two competing transport options, “Link 1” and “Link 2”,  which can stand for various mode combinations; e.g. road-road, road-rail, rail-air, intermodal-road, etc.. Transport demand and supply interact through prices and service quality for given capacity to reach equilibrium in each period. The regulation scheme specifies pricing, investment and revenue use as well as the cost parameters that result from the type of contracting of operations (see Section 3.3).
The equilibrium of the transport market for period t determines two types of stock variables: the financial stock variables (including “infrastructure funds”) and the infrastructure capacity. Only these two stock variables are carried forward as state variables into period t+1. The capacity decisions of final transport infrastructure users, such as the vehicle stock, are assumed to be optimal conditional on the flows and are not accounted for in the model.
Insert Figure 3

3.2 Demand for transport  

Passenger transport preferences are modelled using nested CES-type utility functions (see Keller (1976)). The nested utility structure is represented in Figure 4; this structure applies for each type of consumer and each modelling period. At each level, consumers choose between existing paths between the origin and destination node based on the relative prices of the options, their incomes and their preferences (captured in the elasticities of substitution at the different levels and their initial expenditure shares).
For each OD we distinguish different categories of consumers, who can differ in preferences and incomes. Whereas all types of users face the same set of choices (i.e. the utility trees corresponding to the consumers types are identical), their elasticities of substitution may differ and they can respond to prices in different ways. The distinction between types of consumer is important from a welfare economics perspective when computing the equity impacts of alternative policies.

Insert Figure 4 
The main advantage of CES utility functions is that they are easy to calibrate to a case study. All that is needed for every period are modal shares, total income and four elasticities of substitution. The four elasticities required are: one capturing the ease of substitution between transport and the consumption of other goods (top branch of the tree in Figure 4), one for the substitution between peak and off-peak travelling (second branch in Figure 4) and finally two elasticities of substitution reflecting preferences between the different paths during peak and off-peak hours (lowest pair of branches in the tree). The utility functions should be interpreted as aggregates of many individual preferences; they do not represent the preferences of any individual user. 

Nested CES-type functions are also used to model freight transport, this time for the cost functions of the producers (see Figure 5). This structure applies for each type of freight user and each modelling period. An important assumption is that the total production of the firms that use freight transport is fixed. This avoids the need to specify a general equilibrium model while retaining a variable demand for freight because firms can alter the input mix between freight and other inputs to minimise the cost of a given output. Again, for each OD different types of freight transport users are allowed (e.g. transit and local freight), which may have different elasticities of substitution. This can be important as local governments may favour local freight and charge transit freight more if they can.
Insert Figure 5
The main advantage of the nested CES functional form to model demand for freight transport is again its ease of calibration. As in the case of passenger transport, the only information required for each period are modal shares, factor share of freight transport, total production costs and four elasticities of substitution. The MOLINO-II model provides default values for elasticities of substitution that can be replaced by case-specific information whenever better information is available. 

3.3 Cost functions

The different types of costs and their characteristics are summarised in Table 3. The MOLINO-II model employs rather simple default functional forms that can easily be changed if this is warranted by the information available. As the model is not stochastic, procurement issues are modelled in a very simple way: as a fraction by which costs of infrastructure, maintenance and operation are increased if no incentives are used to decrease costs; e.g. by selecting private suppliers by tender instead of using in-house production. 
	
	Type of cost
	Assumptions used in MOLINO-II 
	Does procurement 

matter?

	Investment in infrastructure
	Investment cost
	Function of investment and existing capacity
	Yes, tendering versus non-tendering 

	Maintenance of infrastructure
	Maintenance
	Function of existing capacity and of total use by type of user
	Yes, tendering versus non-tendering

	Operation cost
	All operation costs (building, vehicles and other) 
	Fixed cost +
Variable cost that is a function of total use by type of user
	Yes, tendering versus non-tendering

	User cost 
	Time costs 
	Bottleneck formulation:  function of volume over capacity
	No

	User cost 
	Resource costs 
	Proportional to volume of transport by user
	No

	External cost (other than congestion)
	Air pollution, accidents, noise,…
	Constant per trip, depends on type of user
	


Table 3: Cost functions used in the MOLINO-II model

3.4 Structure of taxes, charges and prices 

In the transport module the passenger and freight transport users make decisions on the basis of generalised prices that include time costs (endogenous in the case of congestion) and money prices. The money price is the sum of tolls, charges, tickets and taxes as illustrated in Figure 6. The taxes are aggregated into two categories: local and federal. All tolls and charges are aggregated into one payment per unit of transport service provided by the operator. The arrows in Figure 6 represent payments.

Insert Figure 6

3.5 Market structure and behaviour of suppliers 

The operators of the transport services may cooperate or not, and their goals may be to maximise profits, local welfare or global welfare. Table 4 illustrates a few possible market structures for the operators. Oligopoly is modelled as Nash behaviour in prices. This means that each operator takes the prices of the competitor as given when maximising its objective function (profit for a private firm or local welfare for a local government). Prices are assumed to be the choice variables rather than quantities since capacities are given
. Other market structures can be considered such as a mixed oligopoly, Nash competition between competing local governments.
	 Regime
	Link operators 

	Traditional private oligopoly

(n competing airlines, air versus private rail, …)
	Profit max

Nash behaviour in prices

	Mixed duopoly 
	Profit max

Nash behaviour in prices

	Welfare maximum
	Welfare maximisation by jointly optimising prices of both transport service suppliers


Table 4: Market structure and behaviour of transport service suppliers

Market structure can also be analysed for the infrastructure managers
.  
In addition to the market structures for operation and infrastructure provision, it is possible to analyse vertical integration between service provision and infrastructure management, competition between integrated and non-integrated suppliers, and so on.

4 The investment module 

Section 3 focused on equilibrium of the transport market in a single period. This section builds on Section 3 by considering investments in infrastructure capacity, the structure of the financial reporting and pooling of revenues into funds. 

4.1 Investment decisions and physical capacity  

Each of the infrastructure managers can make investment and maintenance decisions as well as pricing decisions. The analysis begins in a reference year, year 0, and investments are evaluated over a time horizon [0,…,T]. Let K(t) denote the physical capacity of infrastructure in period t for a given mode. And let I(τ), τ = -1,…, -LT denote past investments in infrastructure where LT stands for the age of the oldest capacity still operational in year 0. , and I(t) represents investments for t = 0,…,T. The capacity in year t is then
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 is the rate of depreciation. 

Investments prior to the reference year are exogenous, also investments during the model period are exogenous. This modelling approach is a simple one in which capacity decays exponentially and there are no explicit maintenance decisions.
Many investment principles can be modelled in MOLINO-II. In the current version only exogenous investment rules have been programmed. 
4.2 Cost of capital and interest rates 

4.2.1 Cost of capital for private suppliers 

For the investment decisions of private operators we can use a cost of capital. The cost of capital is the discount rate at which the decision maker is ready to trade-off cash flows over time. Information on the cost of capital can be used in the investment decision rules of the private suppliers. An investment or maintenance decision is justified if the expected present-discounted cash flow of this investment is positive when the cash flows are discounted at the cost of capital. The cost of capital is a function of the risk class of the investment.  

4.2.2 Interest rate for governments 

For governments, the interest rate is in principle the gross interest rate (before capital tax). Some sources also recommend the addition of a risk premium.  

5 The financial REPORTING module

Before we describe the accounting for infrastructure managers it is useful to examine very briefly the flow of funds in MOLINO-II. The default flow is shown in Figure 7; it can easily be adapted to the needs of a case study.
Insert Figure 7

. 

For the infrastructure managers, the accounting module provides inputs for the financial structure and this may determine the cost of capital and financial constraints for investments. For suppliers of transport services, an accounting module is necessary to compute break-even constraints. Since the equipment used by transport operators is not modelled, financial accounting is simpler for the transport operators than for the infrastructure managers.  

The financial accounting information used for private companies
 contains two parts: the income statement and the balance sheet. The income statement reports, for a given year, the main categories of expenditures and the main sources of revenues. The balance sheet reports, at the end of every year, the origins of the funds used (liabilities) and the uses of these funds (assets). 

Important exogenous inputs for the financial reporting are 

· The financial structure: ratios of debt over equity etc. at time [image: image3.wmf]0

t
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· The financial policy: share of financial needs funded by new debt and new equity 

· The legal depreciation rates

· The interest rate (a function of risk class and capital structure)

· The outputs of the investment module and the transport market module

· Structure of subsidies from transport sector funds

· The regulation scheme that may impose constraints on financial structure

Important outputs of the financial reporting include:

· Subsidies needed or funds transferred to transport funds

· Information on cost of capital for new investments 

Accounting rules and constraints are very case-study specific, and for that reason we do not provide here default set of financial accounts for MOLINO-II. 
6 Welfare assessment of alternative regulation schemes 

Regulation schemes are assessed by analysing a present-discounted and weighted sum of benefits and costs. Table 5 describes the components of this objective function, their weighting within every period and their discount rate. The various symbols are defined in the text that follows.

	Component
	Content
	Weight within a period
	Intertemporal discount rate 

	Utility of household of type 1,...,k user of transport 
	Generalised consumers’ surplus expressed in money equivalent  
	w = (w1,...,wk)
	rn

	Cost of local firms using freight 
	Generalised cost function of production
	g(w)
	rf

	Cost of foreign firms using transit freight
	Generalised cost function of production
	wT
	rf

	Tax revenue Federal Governments 
	Net tax receipts including feedback effects on all taxes of transport infrastructure and pricing changes 
	fF(w)ГFTL
	rg

	Tax revenue Local governments 
	Net tax receipts including feedback  on all taxes of effects of transport infrastructure and pricing changes  
	fL(w)ГLTL
	rg

	Profit operator of infrastructure m
	Net revenues from tolls and user charges
	wOPm(w) or fX(w)ГXTL
	rOPm or rg

	Profit infrastructure supplier m
	Net revenue of charges to operators after deduction of infrastructure investment and maintenance costs 
	wINm(w)or 
fX(w) ГXTL
	rINm or rg

	External costs (other than congestion) 
	Air pollution, noise, accidents 
	wEC 
	rn


Table 5: Components of the welfare assessment function

Three factors make the cost benefit assessment complex:

1. Equity. The policy maker needs to weight the different benefits and costs by the relative weights given to the various population groups: the wk, coefficients. These coefficients affect all costs and benefits since every type of cost or benefit must be allocated to the different user types. To allocate costs and benefits properly it is necessary to determine who pays the residual tax payments fX(w) (where X=F,L). This function f( ) is a weighted average of wk where the weights are determined by the share of labour taxes paid by the the user types. The same type of weighting function is used to take into account the distributional effect of who receives the profits of transport suppliers wOPm(w) etc , who benefits from lower freight costs g(w), etc.
2. Welfare effects in the rest of the economy. Some transport operations or infrastructure investments may be part of the public sector, and in this case taxes outside the transport sector must be adjusted to fund investments or provide subsidies for the transport sector. The welfare effects of these changes are captured in each period by the marginal cost of public funds of labour taxes ГTL, or an equivalent if other taxes are used to balance the budget. 
3. The discount rate. In order to compute present-discounted values, one needs to use an interest rate, net of capital tax, for households (rk), a gross interest rate for governments (rg), an interest rate for firms using freight (rf), an interest rate for providers of transport services that may be in the public sector (rate rg) or the private sector (rate rOPm, m =1,...,number of links) and an interest rate for the infrastructure investments (rg or rINm, m =1,...,number of links). We provide the option to choose different discount rates for different agent types. Liu (2003) advocates the use of different discount rates for consumers’ surplus and government revenues. Adjustments for risk may also call for different discount rates. 
When the components of this objective function are weighted differently, one can use the model to represent other objective functions to be optimised and in this way simulate the behaviour of other agents. 
The behaviour of local governments can be analysed by using as objective function the weighted sum of the local user benefits (excluding transit by putting wT=0), the local net revenues from taxes and net income from local transport operations. To take a political economy perspective, one can analyse the impacts of policies on lobby groups such as a particular income group, a group of infrastructure suppliers, etc. 
7 pOSSIBLE regulation schemes 

Many regulation schemes can be envisaged. To assess them it is necessary to identify for each mode the infrastructure manager, the transport service operator and how the manager and operator take their decisions. This leads to seven questions: 

1. Who decides levels of investment and maintenance of infrastructure?

2. Who executes the investment decisions (who builds with what type of contract)?

3. Who sets the charges paid by operators for the use of the infrastructure? 

4. How are the deficits of the infrastructure managers financed (or who receives the surpluses)? 

5. How is an operator that uses the infrastructure organised?  

6. Who sets prices for the final users?

7. How are any deficits from operation financed? 

As for the WHO questions, we need to distinguish at least the following four types of agents:

a. The federal governments (that takes into account the welfare of all citizens)

b. The local governments (that disregards transit traffic, and may be concerned with only one of the two modes in a setting with two competing regions)

c. Private suppliers 

d. Competitive external suppliers of services (when competitive tendering is organised) 

Naturally, the answers to the seven questions and the identities of the relevant agents will be case-study specific. One can envisage a few standard specifications for each link. In Table 6 below, M1j refers to the jth specification for link 1. 
	Type 
	Investments
	Operation
	Objective 

	
	Residual

Finance 
	Who decides investment 
	Who builds the infrast
	Type of pricing

infrast
	Residual

Finance 
	Who sets prices
	Service provider
	

	M11
	Labour tax
	CG
	Public 

company (no tender)
	Ad hoc
	Labour tax
	CG
	Public

comp (no tender)
	Welfare max

	M12
	Labour tax
	CG
	Tender
	MSCP 
	Labour tax
	CG
	Tender 
	MSCP

	M13
	Head tax
	LG
	Public 

company (no tender)
	Ad hoc
	Head tax 
	LG
	Public

comp (no tender)
	Ad hoc

	M14
	Head tax
	LG
	Tender
	MSCP
	Head tax
	LG
	Tender 
	MSCP 

	M15
	N/A
	PS
	Tender
	Profit max
	N/A
	PS
	Tender 
	Profit max


Legend: CG= central government, LG= local government, PS= private supplier, MSCP=marginal social cost pricing, N/A = not applicable

Table 6: Possible regulation schemes for one mode

M11 is a combination that suffers from several inefficiencies since both infrastructure and operation of link 1 are organised within the government, residual funding is via labour taxes and pricing is ad hoc rather than optimised. M12 is another polar case in which all elements are optimised, but it includes a distortionary labour tax for both investment and operation. M13 and M14 are run by the local government which has fewer resources for funding and optimises only the welfare of its own citizens. M15 is a standard private case. Other cases such as public infrastructure and private operation can also be considered. 

A complete regulation scheme specifies the structure of all links. For example, if the network consist of two parallel links between two nodes, then M15+M25 is a wholly private scheme. M12+M22 is a fully efficient scheme except for the funding by a labour tax. In addition we need to specify whether there is any cross subsidisation between the modes, and if so whether this is mediated via an infrastructure fund with specific operating rules. Again, many variants can be imagined.

8 Software implementation of MOLINO-II
A research version of MOLINO I has been programmed in Mathematica 5.0 with input and output via Excel worksheets . The MOLINO II model was reprogrammed in a more user-friendly way using WinDev that contains an appropriate user interface. 
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Figure 1: General structure of the MOLINO-II model

Figure 2: The modules of the MOLINO-II model and its dynamics

Figure 3: Structure of transport module

Figure 4: Representation of passenger transport demand
Figure 5: Representation of freight transport demand
Figure 6: Structure of prices in transport module

Figure 7: Default flow of funds of MOLINO-II
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� MOLINO I was developed for the REVENUE consortium (2003-2005). More information on the model can be found in de Palma, Lindsey, Proost, Van der Loo (2007) and a case study with the model can be found in Proost, Van der Loo, de Palma, Lindsey (2005). MOLINO II is developed for the  FUNDING consortium (2005-2007) to assess the Trans European Network projects. 


� By financial structure we mean a set of financial ratios for a firm that determine its capacity to attract capital and the cost of this capital. We elaborate somewhat on the financial structure in Section 5


� This means that the expectations of the different agents are not necessarily consistent.


� Quality of service variables could be added in an extension of the model. Travel time is already included in the generalised price.


� Not modelled in the current version of MOLINO-II. At this level one can make the same distinction between private or public duopolies as in Table 4. Competition between infrastructure managers can be assumed to take place in capacities where infrastructure managers anticipate the pricing game played later by the operators 


� We use here as guide the international Anglo-Saxon tradition that is taught in international business schools. We do not do accounting in a narrow sense but rather use accounting information for business decisions. The schemes used in this section are described in Brealey and Meyers (1997).
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