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Abstract 

Road congestion is a huge burden for the EU economy. According to a White Paper 

released by European Commission in 2011, road congestion costs Europe about 1% 

of total GDP annually. This number is enormous – especially in a (post) crisis-time 

where money is scarce, and thus, the European Commission has launched a series 

of plans in order to ease the congestion rates and also reduce emissions caused by 

congestion. The Marco Polo II Programme is one of these plans that focuses on 

easing road congestion and reducing emissions caused by road congestion. It is an 

important EU policy that should lead to more economic growth and have positive 

effects for the environment at the same time. This warrants further impact research. 

Therefore, this thesis looks at the potential impact of the Marco Polo II Programme 

on the EU economy (GDP and trade) following from the effect on road congestion. To 

analyze the impact on the EU economy, for the EU as a whole, but also at EU 

Member State level, the Global Simulation (GSIM) Model is applied to evaluate the 

policy effects.  

 

We find that in both scenarios, the Marco Polo II programme has a positive impact on 

the EU economy. In terms of output, we find a very small increase in GDP of 0.02% 

because of the Marco Polo II programme. This is not large compared to the 1% 

congestion cost estimate it aims to address. However, 0.02% of GDP is still Euro 2 

billion in estimated gains, compared to the Euro 450 million investment through 

Marco Polo II – which is a significant return on public investment. When we look at 

welfare, output, trade, and price effects, the impact of Marco Polo II is also visible. 

Welfare goes up because prices for consumers drop and some producers also gain. 

Output increases for all EU Member States, and consumer prices drop. Mostly in 

Belgium, the most congested country in the EU. Although international trade between 

the EU and the Rest of World and US decreases, intra-EU trade increases a lot 

because of the Marco Polo II Programme. This means that the Marco Polo II 

Programme has a positive effect on the EU internal market and the economy’s 

degree of integration.  

 

In addition, the output of two scenarios reveals that the actual achievement rate of 

the Marco Polo II Programme is the dominant factor. Because the Marco Polo II 

Programme has a much better performance under the scenario with a higher 

achievement rate. That implies for policy makers it is important – for the EU to benefit 

– that Marco Polo II has the highest achievement rate possible. 
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Chapter 1 Introduction 

Road congestion is becoming an increasingly important issue and obstacle for the 

development of the economy and the environment. Road congestion has many 

negative effects on transportation and the environment, including wasting time of 

logistics, delays of delivery, decreasing forecast accuracy of travel time, increasing 

the possibility of accidents and also causing more CO2 emissions.  

 

For the European Union, congestion was estimated to cost Europe about 1% of 

Gross Domestic Product (GDP) every year (European Commission, 2011). This 

number is enormous since the whole transport industry contributes 4.6% to GDP 

(Eurostat, 2012) which is even more than the whole EU budget. According to 

Eurostat, the aggregate GDP of all 28 member states of the European Union is 

€13.920 billion (Eurostat, 2015) which means the total loss caused by road 

congestion costs the EU economy around €139 billion per year. Worse still, 

according to the latest report from INRIX, an international provider of real-time traffic 

information, the combined annual cost of congestion in Europe will increase by 50% 

on average to €267 billion by 2030. The crucial fact, which is indicated in Figure 1.1, 

shows that congestion will be the biggest part of total external costs in the transport 

sector in the EU.  

 

Figure 1.1. Forecast of external costs in transport section 

 



 

Source: (White paper 2011, European Commission) 

The European Commission has already realized the importance of reducing road 

congestion. To reduce road congestion, the EU needs more efficient transport and 

logistics channels, better infrastructure and the ability to optimize capacity use 

(European Commission, 2012). On the other hand, because of the growing concern 

for the environment and the economic downturn, the implementation of new 

infrastructure seems to be a less applicable solution due to its negative impact on the 

environment (e.g. particulate matter emissions) and due to budget limitations of EU 

and EU Member State governments. Finding a more cost-effective solution and 

building a more efficient transportation system becomes a vital challenge for the EU 

and the EU member states.  

 

The Marco Polo Programme is one of the European Union’s funding programmes for 

projects which aim to shift freight from road to sea, rail and inland waterways. 

Through the Marco Polo Programme, fewer cargo is transported by trucks, which 

means less road congestion and less pollution. The Marco Polo II Programme ran 

from 2007 to 2013. That is the second period and the continuation of Marco Polo I 

Programme which ran from 2003 to 2006.  

 

As mentioned before, road congestion places a huge burden on the development of 

the economy. Quoting the European Commission from Roadmap to a Single 

European Transport Area – Towards a competitive and resource efficient transport 

system:  

 

“In light of the above, the Commission is of the opinion that today’s EU transport 

system does not sufficiently keep pace with mobility needs and aspirations of people 

and business. High level of congestion cause large costs to the society, 

inconvenience and dissatisfaction to people and companies. This could ultimately 

become a brake on economic growth.” (European Commission, 2011) 

 

Moreover, the European Commission also analyzed the annual costs of congestion 

per EU member state, both in absolute terms and as share of Gross Domestic 

Product. Due to the lack of information, 8 EU member states are not included in the 

report. The actual numbers of the other 20 EU member states are shown in Table 1.1 

and these numbers strongly support the fact that there is a significant impact of road 

congestion on the economies of the EU Member States. 

 

 

 

 

 

 

 

 



 

 

 

Table 1.1. Annual cost of congestion per EU member state 

 Annual cost 

of 

congestion 

(€ billion) 

Cost of 

congestion 

as % of GDP 

2009 

 Annual cost 

of 

congestion 

(€ billion) 

Cost of 

congestion 

as % of GDP 

2009 

Austria  1.8 0.6% Hungary 0.7 0.8% 

Belgium 3.4 1.0% Ireland 1.8 1.1% 

Czech 

Republic 

0.8 0.6% Italy 14.6 1.0% 

Germany 24.2 1.0% Lithuania 0.5 1.7% 

Denmark 1.5 0.7% Luxemburg 0.3 0.7% 

Spain 5.5 0.5% Netherlands 4.7 0.8% 

Estonia 0.1 0.8% Poland 4.8 1.6% 

Finland 1.4 0.8% Portugal 1.2 0.7% 

France 16.5 0.9% Slovakia 0.3 0.5% 

United 

Kingdom 

24.5 1.6% Sweden 2.6 0.9% 

Total EU 

(available 

countries) 

 

111.3 

 

1.0% 

Source: (European Commission, 2012) 

 

Therefore, this thesis will assess the effect of the Marco Polo II Programme on road 

congestion for European road freight transportation and also assesses the impact of 

the Marco Polo II Programme on the EU economy – in terms of the absolute change 

and percentage change in trade value, and also GDP – based on the results of the 

first assessment. We will present results that will show the actual achievement of the 

Marco Polo II Programme, contributing to the ease of road congestion by reducing 

trucks on the roads and moving cargo from road to the sea, rail and inland 

waterways. In addition, the results of this thesis will also show whether the EU 

economy is influenced by eased road congestion due to Marco Polo II and whether 

the influence is positive or not.  

 

Based on the aforementioned goals, the main research question is: 

 

“What is the potential effect of the Marco Polo II Programme on EU road 

congestion and what are the economic effects of that for the EU economy?” 

 

The result of the main research question will provide evidence of whether the EU 

economy will benefit from the Marco Polo II Programme regarding its effect on road 

congestion. But it also should be noted that The Marco Polo II Programme does not 

only aim to ease the road congestion but also aims to reduce the pollution produced 



 

by road congestion. Moreover, the Marco Polo II Programme also contributes to 

reducing accidents on roads which is an element related to road safety. These latter 

two aims of the Marco Polo II Programme are beyond the scope of this thesis. 

Instead, this thesis will focus on the expected impact of the Marco Polo II programme 

on road congestion and then on the potential economic impact of that impact on road 

congestion for the EU; not on other factors such as environment and road safety.  

 

In order to answer the main research question, the following sub-research questions 

are addressed in the thesis: 

 

1. “What is the Marco Polo II Programme and what are the goals of The Marco Polo 

II Programme?” 

2. “In what way(s) does the Marco Polo II Programme intend to ease road 

congestion?” 

3. “In what way(s) does road congestion have an economic impact on the EU 

economy?” 

4. “How can we quantify the potential effect of the Marco Polo II Programme on road 

congestion?” 

5. “How can we quantify the potential impact of road congestion on the economy?” 

 

In Chapter 2, we introduce the motivation and the history of the Marco Polo II 

Programme. We will explain the different structures and features of both the first 

Marco Polo Programme and the Marco Polo II Programme. Since this thesis focuses 

on the Marco Polo II Programme, the differences between the first Marco Polo 

Programme and the Marco Polo II Programme will also be summarized. Chapter 2 

will help this thesis to build the methodology and determine the scope of the 

research.  

 

In Chapter 3, the causes and consequences of road congestion will be analyzed by 

reviewing the literature, whereby we cover inter alia also research carried out on the 

best methodology to estimate road congestion. We will explain the relationship 

between road congestion and the economy as well as the reason why the Marco 

Polo II Programme can potentially ease road congestion.  

 

Chapter 4 will explain the fundamentals of the chosen methodology of this thesis. We 

will introduce the GSIM model that works with trade cost equivalents from congestion 

in order to quantify not only the initial effect of road congestion on the economy but 

also the potential effect of the Marco Polo II programme on road congestion, followed 

by quantifying the subsequent economic impacts.  

 

In Chapter 5 we will present the outcomes and results of both the road congestion 

model and the GSIM model. We will analyse and interpret the findings in light of the 

research question.  

 



 

Chapter 6 will conclude by providing conclusions of the main research question, by 

giving policy recommendations based on our analysis, and by suggesting areas for 

further research.  

The structure of this thesis is presented below in in Figure 1.2. 

 

 

Figure 1.2. Structure of the thesis 

 Introduction

Main RQ

 Background of the Marco Polo II Programme

Literature Review on road congestion problems

Trade cost equivalent model

GSIM Model

Scenario 1 Scenario 2

Result and data analysis

Conclusion and recommendation

SRQ 1&2

SRQ 3

SRQ 4

SRQ 5

 

  



 

Chapter 2 Background of the Marco Polo II Programme 

To understand and study the impact of the Marco Polo II Programme on road 

congestion, it is necessary to get familiar with the background of the programme. 

Thus this chapter explains first what the Marco Polo II Programme is and what the 

goals of The Marco Polo II Programme are. Then we look at what the literature has to 

say about the way the Marco Polo II Programme eases road congestion. In order to 

compare, we also look at the objectives of the Marco Polo II programme compared to 

the first Marco Polo programme.  

2.1 The history and structure of the Marco Polo Programme 

Road transportation is a major CO2 contributor which does harm the environment 

since it is totally dependent on fossil fuel. European Commission has already realize 

the importance of reducing the CO2 emission and took many actions such as the 

Trans European Network of Transport (TEN-T) in order to enhance the cohesion of 

the Europe and also promote the sustainability of the transportation network. On the 

other hand, The White Paper 2001 also observed that if no decisive action is taken, 

road freight transport in the EU is set to grow about 50% by 2010 and cross-border 

traffic to double by 2020. (European Commission, 2001) Moreover, it is hard to 

overcome the commercial and operational obstacles which influence all the forms of 

transport and some EU member states are not able to support an ideal solution to the 

obstacles with the increasing demand in both internal and external market.  

 

Under this circumstance, the first Marco Polo Programme period from 2003 to 2006 

was initiated by European Commission in order to relieve the road congestion 

condition and reduce the impact of CO2 emission caused by road freight on the 

environment. The main target of the first Marco Polo Programme is to finance the 

commercially-oriented services to shift international road transportation to short sea 

shipping, rail and inland waterway.  

 

Three types of projects are supported by the first Marco Polo Programme. The first 

type is modal shift actions. This type focus on shifting road traffic to other modes of 

transportation by supporting transportation services with funding. The second type is 

catalyst actions. This type focus on supporting innovative measures which can 

improve the traditional non-road transportation operations to some extent or exploit 

the trans-Europe transportation network. Through supporting these projects, the 

structural barriers in the EU’s market can be overcome or identified. The last type of 

the first Marco Polo Programme is the common learning action. This action aims to 

improve and exchange the new concepts and information among transportation 

operators in the logistic sector by providing financial assistance.  

 



 

The result and achievement of the first Marco Polo Programme can be concluded in 

three aspects including effectiveness, environmental benefits and sustainability. For 

effectiveness, the modal shift actions expected by the selected projects amounted to 

47.7 billion tonne – kilometres (btkm), which is approximately equal to the overall 

target established for the plan (48 btkm). Eventually, the projects achieved an actual 

modal shift of 21.9 btkm. This result achieve around 46 percent of the overall target 

of modal shift actions and is the equivalent to around 1,200,000 truck trips over a 

distance of 1000 km with an average load of 18 tons of cargo.(European 

Commission, 2013) Regarding the environment, modal shift projects brought around 

EUR 434 million benefits. And the funds paid for these projects were EUR 32.6 

million, (European Commission, 2013) which means that on average EUR 13.3 were 

generated by each euro invested. Sustainability, which stand for whether the projects 

remain stable and successful in the end of the funding period, due to the lack of 

relevant data, cannot be quantified as the impact of the programme. 

 

As the successor of the first Marco Polo Programme, the Marco Polo II Programme 

covers the period from 2007 to 2013. When pursuing the same goal as the first 

Marco Polo Programme, the Marco Polo II Programme also has some new features. 

The first improvement is a wider coverage of the programme. Not only the territory of 

at least two EU countries but also the territory of at least one EU countries and even 

the territory of a close non-EU country are covered by the programme. Furthermore, 

besides the catalyst actions, modal shift actions and common learning actions, 

motorways of the sea and traffic avoidance actions are also included in the Marco 

Polo II Programme.  

 

Motorway of the sea is an action introduced by European Commission in the 2001 

White Paper on European transport policy. This action focus on directly shift a part of 

the road transportation to short sea shipping or a mixed route with short sea shipping 

and other modes of transportation while keep the road journeys as short as possible. 

Traffic avoidance actions support any kind of innovative projects or ideas which aim 

at the integration of logistic network in order to avoid large proportion of road 

transportation.  

 

Compared with its predecessor, the Marco Polo II Programme has some other 

remarkable differences in three aspects. First of all, while Marco Polo I had a budget 

of €102 million, the Marco Polo II Programme has a budget of €450 million. The 

second difference is that the Marco Polo II Programme has a wider geographical 

scope by introducing the possibility for all “close third countries” and new member 

states to participate to the the Marco Polo II Programme. Last but not least, as 

mentioned before, in addition to the Modal shift, Catalyst and the Common learning 

actions, Motorways of the sea and Traffic avoidance actions are also included in the 

Marco Polo II Programme. These three main differences assure the European 

Commission that the Marco Polo II Programme can be a greater success than its 



 

predecessor. The final result of the Marco Polo I Programme and the expected result 

of the Marco Polo II Programme are shown in Figure 2.1. 

 

Figure 2.1. The results of the Marco Polo Programme 

Source: (EACI, 2013) 

 

ENERCON Tri-Modal is an example of modal shift action under the Marco Polo II 

Programme. As shown is Figure 2.2, the project uses rail and ship to move 

components and parts from Germany to Portugal instead of using road transportation 

through Netherlands, Belgium, France and Spain. The Marco Polo II Programme 

offered a fund of €1,268,577 to support this project and the volume of goods shifted 

off the road is 663m tonne – kilometres. Moreover, this project also brought an 

estimated benefit of 13.6m. 

 



 

Figure 2.2. ENERCON Tri-Modal 

Source: (European Commission, 2009) 

 

2.2  Literature review on the Marco Polo II Programme  

“Evaluation of the Marco Polo Programme 2003-2010” is a report made by Europe 

Economics aiming to assist the evaluation of the Marco Polo Programme covering 

the period 2003-2010. This report presented the performance factor including 

effectiveness, environmental benefits, efficiency, deadweight, contribution and legacy 

of the programme, competition issues, management evaluation and relationships 

between Marco Polo and other programmes. Moreover, this report also presented 

the exact expected and achieved rate of each action, i.e. modal shift actions, catalyst 

actions and common learning actions. Since the report evaluated the whole Marco 

Polo I Programme and the Marco Polo II Programme was still ongoing, the evaluation 

of motorways of the sea and traffic avoidance actions are not valid and are just for 

reference.  

 

The methodology of evaluation is comprehensive and fully analyzed the pros and 

cons of the Marco Polo Programme so that Europe Economics were able to make 

many recommendations on the future plans of Marco Polo II Programme. The data 

used in the report is provided by Executive Agency for Comprehensive and 

Innovation (EACI) and DG MOVE. EACI is in charge of various EU projects including 

Marco Polo Programme, thus the data provided by EACI is sufficient and trustable 

enough for Europe Economics to support a quantitative assessment of the efficiency 



 

and effectiveness of the Marco Polo Programme. Nevertheless, the environmental 

benefit data is not sufficient enough thus the performance of environmental benefit 

are not explained in detail in the report.  

 

Surveys and stakeholder interviews are also parts of the methodology used by 

Europe Economics. This strategy helps to find out the key factors for the 

performance of the Marco Polo Programme and also gives the main reasons for the 

under-expected result. Last but not least, the recession of economy in Europe which 

started from 2008 was also mentioned and taken into account into the consideration, 

but since the main part of the evaluation is the first Marco Polo Programme, the 

impact of the recession on the evaluation is not significant. 

 

Although the report of Europe Economics has proven to be useful data source and is 

also helpful in providing data for the analysis of this thesis, the scope of the report is 

totally different from this thesis. The report mainly focus on the performance of Marco 

Polo Programme itself and the achieve rate of all types of actions while this thesis 

mainly focus on the impact of Marco Polo II Programme which is not the main target 

evaluated in the report by Europe Economics. 

 

“Ex ante Evaluation Marco Polo II” is another report made by ECORYS in 2004 

aiming to “Analyze the available policy options and their different impacts, measure 

and compare potential impact with relevant and credible indicators, assess the risk 

and uncertainty of the assumptions and provide a cost-opportunity analysis of the 

Community financial intervention in order to demonstrate its added values.” 

(ECORYS, 2004)  

 

The methodology of this report is based on the European Commission document ex 

ante evaluation- a practical guide for preparing proposals for expenditure 

programmes. As far as the specific details, this report followed a more in-depth 

guideline in the document named a handbook for impact assessment in the 

commission – How to do an Impact Assessment. Thus both this report made by 

ECORYS and the reference guidelines are proven to be useful data sources and 

references in this thesis. 

 

It also should be noted that the amount of tonne-kilometres, which is the specific and 

operational objective for each of the actions in the Marco Polo II Programme, is 

defined as the main programme indicator in this report. All of the result and output 

calculated in this report are based on the amount of tonne-kilometres provided by 

each of the actions including modal shift actions, catalyst actions, common learning 

actions, motorway of the sea and the traffic avoidance actions.  

In addition, the estimations of freight transport growth are derived from the PRIMES 

model which was presented by European Commission in the European Energy and 

Transport Trends to 2030 report. The reason of applying the PRIMES model is that 

PRIMES model distinguished 3 modes for freight transport in road, rail and inland 



 

waterways. Besides, the Primes model has a wide geographical coverage of 30 

European countries which is applicable in the Marco Polo II Programme. On the 

other hand, the PRIMES model doesn’t take the split into domestic and international 

freight transport into consideration. Therefore the share of international road freight 

transport was calculated by ECORYS based on the road freight transportation data 

from Eurostat.  

 

The most vital feature of the report made by ECORYS, which is essential for the 

research in this thesis, is that the impact assessment is a separate part in the 

evaluation. Besides the main indicator tonne-kilometres, external cost parameters is 

another concept presented in the report. The external cost parameters include air 

pollution, global warming, noise, safety, congestion and infrastructure. Firstly 

ECORYS set marginal cost estimation per tonne-kilometre for external impacts of all 

the six parameters. After that, ECORYS applied the result of shifted tonne-kilometres 

on the external cost parameters and get the final results of the external costs in 

billion euro. According to the results of the estimations, the congestion benefits 

represent around 65% of all quantified benefits so that congestion can be determined 

as the most beneficial part among the six parameters, which proves the importance 

of reducing the road congestion and the necessity of this thesis.  

 

The minimum value for specific congestion costs is set at 0.0226 €/tonne-kilometre in 

the report. Since the congestion is highly time and location specific, this number of 

minium value of congestion is roughly assumed. Regarding this limitation of the 

report made by ECORYS, the specific time and location factors will be taken into 

consideration in the calculation of congestion cost in this thesis.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 3 Literature review on road congestion problems 

To study the relationship between road congestion and the economy, it is essential to 

learn about the sources of road congestion and also the consequences. Most 

transportation analysts hold the concept that travel is a derived demand, i.e. that 

people normally travel to reach another destination where they can start (or carry out) 

an activity rather than for the sake of travelling itself (Stopher and Meyburg, 1976). 

On this basis, travelling can be described as a downward sloping demand curve in 

microeconomic theory.  

 

On the other hand, the infrastructural road facility has a maximum capacity, and road 

congestion occurs when the volume of travel approaches the capacity of the facility. 

(Stopher, 2003) Thus, the road congestion problem in Europe means the existing 

road facility – at specific points in the road network – cannot handle the increasing 

traffic volume and the demand of road transportation. To solve the problem, one 

solution is to improve the road facility so that the capacity will increase and can 

handle more traffic volume. Another solution is to reduce the traffic volume on the 

road, which is exactly the goal of the Marco Polo II Programme as we have seen in 

the previous Chapter. 

 

Road congestion also has three main negative consequences (Stopher, 2003). The 

first one is that road congestion can lead to travel time unreliability: vehicles may flow 

quite well at normal speed but may also easily break down due to the queues of 

congestion. This consequence makes it hard to predict the travel time. The second 

negative consequence is an increase in emissions, mostly as a result of frequent 

acceleration due to the bad condition of the road and due to unpredictable 

congestion. Moreover, road congestion means lower speeds on average, and lower 

speeds lead to the tendency for engines to emit more pollutants including volatile 

organic compounds and carbon monoxide. The third negative consequence of road 

congestion is the extra time needed for travelling. Apart from the normal travelling 

time, extra time for travelling means an additional cost for companies in many 

aspects, e.g. salary of the driver, fuel consumption, and even a bad impression 

caused by possible late delivery. Taking the negative consequences into account, 

road congestion is considered to have a negative impact on the economy. Under 

these circumstances, different methods are developed in order to estimate the exact 

cost of road congestion.  

 

Authors Brons and Christidis used the TRANS-TOOLS transport model (TRANS-

TOOLS, 2008) to calculate the congestion cost as one part of the total external costs 

such as air pollution, climate change, noise and accidents. The calculation is 

disaggregated to country level with the TRANSTOOLS model which includes the 

value of time for vehicles, the length of the road, the traffic flow per hour, the actual 

speed of vehicles and the free flow speed for each interurban road segment. The 



 

methodology of Brons and Christidis is reliable since the TRANS-TOOLS transport 

model has already proved itself to be a remarkable model considering the transport 

policy analysis (Trans-European transport network planning methodology, Ports and 

their connections within TEN-T). Nevertheless, the obstacle of applying the TRANS-

TOOLS model lies in the required accuracy of the input data and the big assumptions 

of both actual speed and free flow speed that have to be made. In addition, the traffic 

flow per hour is not stable since there are peak hours on one day (and not on 

another) which means much higher traffic flows per hour.  

 

CE Delft made a report regarding the external cost of transport in Europe. In this 

report, the external costs are also separated in five main aspects as the report made 

by Brons and Christidis. In this report, the TRANS-TOOLS transport model is also 

used by CE Delft to calculate congestion costs. What should be noted is that the 

possible user reaction of the external congestion costs are taken into account in the 

calculation as a price elasticity of demand. CE Delft used -0.5 as the short-term 

elasticity in road haulage and the long-term elasticity values are recommended to be 

commonly higher. And this is a good reference for the application of GSIM model in 

this thesis. 

 

Regarding the elasticity of road freight traffic, Graham and Glaister (2004) made a 

comprehensive meta-study of all previous research about demand elasticities of road 

traffic. They collected a database that contains 143 different values for demand 

elasticities calculated by other researchers and built a linear regression model to find 

a more conclusive outcome of the demand elasticity with respect to road freight 

traffic. The result shows that the mean of these 143 numbers is -1.07 and the median 

is -1.05. The study made by Graham and Glaister (2004) also includes other kinds of 

elasticity assessments in other sectors like fuel demand elasticities with respect to 

the fuel price. 

 

Tokarick (2010) did another detailed assessment on the elasticity of both demand 

and supply including every country in the world. He divided all countries in different 

groups of income, and the elasticities also in different types including long-run and 

short-run elasticities. The outcome is very useful for researchers to analyze the 

economic issues which should take elasticities into account.  

 

Mandayam and Prabhakar (2014) developed two models of highway traffic. The first 

model is a deterministic fluid model and the second one is a mean-field model of a 

series of infinite server queues. They consider the cost of congestion for vehicles 

traversing the highways as the total extra time they spend on the road due to 

congestion. And this fact helps them to formulate an optimal solution to shift users 

from peak to off-peak hours. According to their calculations, a shift of 10% peak time 

traffic to a 15 minutes interval slightly before or after the peak hour can reduce the 

cost of congestion by more than 19%. In EU study terms with would imply a 19% 



 

decrease in the 1% costs of congestion is a decrease from 1% to 0.89% estimated 

cost. That is huge in absolute sense. 

 

Koopmans (2003) made an estimation on congestion costs in the Netherlands and 

there are two core concepts behind the methodology of his study. The first concept is 

that in evaluating the costs of traffic congestion, two different types of costs are 

involved. The actual time losses are identified as the observed costs while the costs 

connected to changes in behavior that arise from congestion are identified as the 

unobserved costs. Koopmans has suggested that the unobserved costs can be 

related to the observed costs while most methods regarding congestion costs only 

focus on the observed costs. To test his suggestion, Koopmans used two methods to 

quantify congestion costs in the year 2000. And the output shows that the total costs 

of congestion in the Netherlands are much higher than the costs only based on 

observed congestion. 

 

Christidis and Rivas (2012) also published a report of measuring road congestion. In 

the report, they use in-vehicle navigation systems to measure the real speed in 

different time periods and days of the week. By measuring the data they have 

collected, they get the actual congestion conditions of countries and regions which 

can be shown in a map. Figure 3.1 shows the actual condition of road congestion 

from the report of Christidis and Rivas. From the Figure it becomes clear that clearly 

in capitals and in north-west Europe, the congestion condition in the EU is worst. 

Based on the data collected, Christidis and Rivas (2012) made an advanced 

congestion classification regarding the average delay per km during 1 hour peak 

period of almost all EU member states. 

 

 

 

 



 

Figure 3.1. Map of road congestion in Europe 

Source: (P. Christidis and Ibanez Rivas, 2012) 

 

Regarding the research of this thesis, in order to calculate the trade cost equivalent 

of road congestion (needed later as input for the GSIM model), we have chosen to 

use the trade cost equivalent model. In the next section, we will present the model 

and data used to calculate the trade cost equivalent of road congestion. It is also 

good to mention that from the aforementioned methodologies, we can take some 

useful insights into elasticities that we will apply in the GSIM model in the next 

Chapter. 

 

 

 

  



 

Chapter 4 Methodology and Data 

This chapter aims to describe the methodology applied for the evaluation of the 

impact of the Marco Polo II Programme on the EU economy. The choice of the model 

approach is explained by the comparison of the model available for this thesis. 

Furthermore, the mathematical description of the models used in this thesis, the 

explanation of the Marco Polo II Programme application in GSIM model as well as 

the methodology and description of the road congestion cost evaluation are also 

provided in this chapter 

 

4.1 Comparison of the available methods   

In order to assess both the impact of the Marco Polo II Programme on road 

congestion and also the impact of it on the EU’s economy, a suitable method has to 

be chosen which can solve these two problems at the same time and given an 

answer to the following two sub-questions: 

 

“How can we quantify the potential effect of the Marco Polo II Programme on road 

congestion?” 

 

and  

 

“How can we quantify the potential impact of road congestion on the economy?” 

 

The chosen model has to be able to quantify the impact of the Marco Polo II 

Programme on road congestion. In addition, based on that set of results, the model 

also has to be able to present the impact of the Marco Polo II Programme on the EU 

economy in terms of output changes and trade effects. 

 

We are considering the use of one of the following two models: the TRANS-TOOL 

transport model and the Global Simulation (GSIM) model.  

 

TRANS-TOOL transport model 

TRANS-TOOLS transport model (TOOLS for Transport Forecasting and Scenario 

testing) is a European transport network model that has been designed in projects 

which are funded by the European Commission Joint Research Centre’s IPTS and 

DG TREN. It is developed as the main model for policy analysis and both passengers 

and freight are covered by TRANS-TOOLS model. Brons and Christidis (2008) have 

applied TRANS-TOOLS model in their report “External cost calculator for Marco Polo 

freight transport project proposals” in 2012. As one part of the external cost, 

congestion cost are calculated by TRANS-TOOLS model in this report. CE Delft also 



 

used TRANS-TOOLS model in order to calculate the congestion cost in their report 

“External Costs of Transport in Europe”.  

 

Even though TRANS-TOOLS has proved to be a valuable model to evaluate the 

congestion cost, it still has some limitation considering the goal of this thesis. The 

most important limitation is that although TRANS-TOOLS model can evaluate the 

congestion cost, it cannot connect the result of congestion cost to the economy in an 

EU scope and a scope of every single EU member state. Additionally, the essential 

input of data required by TRANS-TOOLS is considered as a vast amount which is too 

sophisticated to process in this thesis. 

 

The Global Simulation (GSIM) model 

The Global Simulation Model (GSIM) (Francois & Hall, 2003) is a model designed to 

analyze the impact of global, regional or unilateral trade policy. Through the 

approach of a partial equilibrium with a global or regional scope, it is possible for 

GSIM model to calculate the change in trade flows based on the changes in tariff or 

trade cost equivalents.  

 

Compared with TRANS-TOOLS model, the biggest advantage of GSIM model is that 

by applying GSIM model, the impact of the Marco Polo II Programme on the EU’s 

economy can be derived through the approach of a partial equilibrium. The output of 

GSIM model can show the change in trade flow of the EU and all EU member state.  

 

By using TRANS-TOOLS model, we can get a number in the actual cost saved by 

the Marco Polo II Programme, but the actual cost saved is still too conceptual and 

not clear enough to show the impact of the Marco Polo II Programme on the EU’s 

economy. By applying the GSIM model, we can get a clear image of the increase or 

decrease in trade flow of every EU member state Moreover and even the new trade 

values between two EU member states.  

 

The GSIM model make it possible to assess the economic impact both in a scope of 

European Union and also in a scope of EU member states. We can learn the result 

come out of the GSIM model and see if the Marco Polo II Programme will help the 

trade between EU member states. And even see the impact on EU member states of 

different congestion level.  

 

Moreover, by adding the United States and the rest of world as variables in the 

model, we can also know that whether the change inside the EU will affect the trade 

between the European Union and other partners. According to the output of the 

GSIM model, we are able to see if the ease of road congestion by the Marco Polo II 

Programme will make the EU member states tend to trade more between each other 

rather than trade with the United States or rest of world.  

 



 

In addition, the change in total GDP will also be shown by the output of GSIM model, 

which is also a vital indicator in the evaluation of the economic impact.  

 

The general description of the GSIM model, which is the primary model in this thesis, 

will continue in the next part of this chapter.  

4.2 Methodology of Global Simulation Model (GSIM)   

GSIM model input is inserted into three main matrices and three secondary matrices. 

The first matrix shows the initial trade values between the countries or regions. The 

second matrix illustrates the initial import tariff or – in this case – trade cost 

equivalent between the import country and the export country. The third matrix 

represents the final trade cost equivalent which may be lower or higher under the 

influence of the research target, e.g. the Marco Polo II Programme in this thesis.  

 

The fourth and the fifth matrices illustrate the production subsidies before and after 

the search target imposed. And the last matrix provides the elasticities of the 

research target between the country of supply and the country of demand. The final 

outputs of the GSIM model are: output effects (% change), trade effects (% change), 

price effects (% change), and welfare effects (% change). The countries for which 

these data are provided depend on the number of origin and destination regions or 

countries that are inserted in the model in the first place.  

 

In this thesis, the methodological approach of the matrices strictly complies with the 

mathematical structure of the GSIM model. Since the research target in this thesis is 

the EU’s economy, we choose the EU member states as the dimensions in the GSIM 

model. Thus the output will present the change in trade flows of every single EU 

member state as well as the aggregate trade flow of the EU as a whole.  

 

On the other hand, since a 28x28 matrix is large and complicated to run and takes 

the focus away from the main message of this thesis by generating too much data, 

resulting in an transparent set of outputs, we decided to use the data of the 15 

biggest EU member states in trade flows (thus also heavy on transport) and add up 

the trade flows of the other 13 EU member states together, which will be replaced by 

“Rest of EU” in the GSIM model. In addition, we also add the United States of 

America and Rest of World (ROW) in order to make the calculation global and 

inclusive of all countries. 

 

Furthermore, the initial and final trade cost equivalents will be discussed in the next 

section since another results of another model are used and reworked to evaluate 

the trade cost equivalents in the matrices. 

 

The mathematical functions and parameters that are used in the GSIM model are 

shown in table 4.1. 



 

 

Table 4.1. Notation of the variables of the GSIM model  

Indexes 

𝑟, 𝑠 Exporting regions 

𝑣, w Importing regions 

𝑖 Industry designation 

Variables 

𝑀 Import quantity 

𝑋 Export quantity 

𝑀(𝑖,𝑣) Aggregate imports 

𝑃(𝑖,𝑣) Composite price 

𝐸𝑠 Elasticity of substitution 

𝐸𝑚,(𝑖,𝑣) Aggregate import demand elasticity (1) 

𝐸𝑥,(𝑖,𝑟) Elasticity of export supply (2) 

𝑁(𝑖,𝑣),(𝑟,𝑟) Own price demand elasticity 

𝑁(𝑖,𝑣),(𝑟,𝑠) Cross-price elasticity 

𝑇(𝑖,𝑣),𝑟 The power of the tariff, T=(1+t) 

𝜃(𝑖,𝑣),𝑟 Demand expenditure share (3) 

∅(𝑖,𝑣),𝑟 Export quantity share (4) 

𝑡(𝑖,𝑟),𝑣 The tariff equivalent  

Source: (Francois & Hall, 2003) 

 

In this case, since the Marco Polo II Programme influences all types of goods 

transported by road, the index 𝑖 which stands for the industry designation will include 

all types of goods that are transported in European Union (aggregated into 14 

regions), US and Rest of World.  

 

The GSIM model is described in detail in Francois and Hall (2003). For the purpose 

of this thesis, we cover the main equations only and refer to Francois and Hall (2003) 

for further details. Some variables in Table 4.1 are defined by the following functions. 

The first is the aggregate import demand elasticity, defined by formula (1): 

 

(1)                           𝐸𝑚,(𝑖,𝑣) =
𝜎𝑀(𝑖,𝑣)

𝜎𝑃(𝑖,𝑣)
∙

𝑃(𝑖,𝑣)

𝑀(𝑖,𝑣)
 

 

The second one is the elasticity of export supply, which is defined by formula (2): 

 

(2)                          𝐸𝑥,(𝑖,𝑟) =
𝜎𝑋(𝑖,𝑟)

𝜎𝑃(𝑖,𝑟)
∙

𝑃(𝑖,𝑟)

𝑋(𝑖,𝑟)
 

 

The demand expenditure share is defined by formula (3) as follows: 

 



 

(3)                        𝜃(𝑖,𝑣),𝑟 = 𝑀(𝑖,𝑣),𝑟 𝑇(𝑖,𝑣),𝑟 ∑ 𝑀(𝑖,𝑣),𝑠 𝑇(𝑖,𝑣),𝑠𝑠⁄  

 

 

And the export quantity share is defined by formula (4): 

 

(4)                         ∅(𝑖,𝑣),𝑟 = 𝑀(𝑖,𝑣),𝑟 ∑ 𝑀(𝑖,𝑤),𝑟 𝑤⁄  

 

According to the aforementioned functions, a modified version of equation which is 

defined to achieve a global equilibrium condition can be addressed as formula (5): 

 

 

 

(5)  

 

 

 

 

 

4.3 The Marco Polo II Programme application to GSIM Model 

As mentioned in 4.2, since the goal of this thesis is to evaluate the impact of the 

Marco Polo II Programme on the EU economy, we make sure that the entire EU 

economy is covered. However, in addition, we also specify some EU member states 

individually – this will help us get more detailed and – from a policy perspective – 

more interesting results. As explained in the previous section, we also add the US 

and Rest of World. This means we end up with an 18x18 matrix in GSIM. 

 

As explained above, the GSIM model includes six matrices. The fourth and the fifth 

matrices stand for the initial bilateral export and production subsidies and the final 

bilateral export and production subsidies. Because the Marco Polo II Programme is 

not a programme that deals with subsidies from the governments to the single 

European Union member states, we will not use this policy option.  

 

The first matrix of the GSIM model is a matrix designed for the initial value of trade 

flows from the export countries or regions to the import countries or regions. Since 

we set the 15 biggest EU member states in trade value and add the other 12 EU 

member states together as “Rest of EU”, the data of these 12 EU member states will 

be added up and shown in the first matrix as “Rest of EU”. In addition, we will also 

add all trade data (import and export) from and to the US and Rest of World. That 

ensures we capture global trade.  

 

The second matrix contains the initial trade cost equivalents between the importing 

and exporting countries. In this case, the initial trade cost equivalent is related to the 



 

road congestion cost due to the negative consequences caused by road congestion. 

As discussed before, the negative consequences of road congestion include the 

travel time unreliability, the increase in emission and extra time for travelling. These 

negative consequences lead to a higher cost for freight transportation, which can be 

considered as a tariff equivalent in this case. The calculation and explanation of this 

trade cost equivalent will be brought out later in this thesis. 

 

The third matrix of the GSIM model contains the final trade cost equivalent between 

the import countries and the export countries. In this case, the Marco Polo II 

Programme leads to the change in the road congestion condition in Europe. Therefore, 

the trade cost equivalent will also change due to the application of the Marco Polo II 

Programme. Based on the explanation and calculation of both the initial and final trade 

cost equivalent in the second and the third matrix, the fourth sub-research question 

“How to quantify the effect of the Marco Polo II Programme regarding road 

congestion?” will also be answered.  

 

The last matrix of the GSIM model contains the elasticities of composite demand, 

supply of the industry and the substitution elasticity. The supply elasticity and the 

elasticity of substitution have been discussed and set at 10 and 1.5 separately by 

Francois and Hall in the literature already. Thus we also decided to use these values 

in this thesis – given the diversity of countries and general trade patterns we look at, 

this is a best guestimate. Considering the elasticity of demand, we decide to use -1.0 

as the elasticity of demand in this case with reference to the study made by Graham 

and Glaister (2004). In their study, the mean and the median of elasticity of demand 

with respect to road freight traffic is -1.07 and -1.05. In addition, CE Delft also 

recommended a long-term elasticity of demand lower than -0.5, which is the 

estimation of short-term elasticity of demand used in their report. Compared with the 

elasticity of demand of EU member states, the elasticity of demand of the United 

States and the rest of world are in accordance with the study of Tokarick (2010). In 

order to examine the accuracy of the output, we will also run a sensitivity analysis in 

Chapter 5 to see whether the assumption about elasticity of demand is important in 

driving the results or not. 

 

Last but not least, according to the literature review in Chapter 2, the report 

“Evaluation of the Marco Polo Programme 2003-2010” made by Europe Economics 

presented both the expected achievement rates and the actual achievement rates of 

the first Marco Polo Programme. As a matter of fact, the result of the report shows 

that the actual achieve rate of the first Marco Polo Programme is lower than the 

expected achieve rate. Since the Marco Polo II Programme was still ongoing when 

the report was published, we will design two scenarios of the GSIM model in order to 

make the evaluation more precise. In the first scenario, we assume that the actual 

achieve rate of the Marco Polo II Programme reach 80 percent of the expected 

achieve rate, which is good enough compared with the actual achieve rate of the first 

Marco Polo Programme. Meanwhile, in the second scenario we assume that the 



 

actual achieve rate of the Marco Polo II Programme reach 50 percent of the expected 

achieve rate, which is close to the actual achieve rate of the first Marco Polo 

Programme according to the report made by Europe Economics. 

 

4.4 Data collection of the trade flow  

In this part, we will discuss the first step of data collection for the GSIM modelling in 

this case.  

 

As mentioned before, the GSIM model in this thesis contains 6 matrices with the size 

of 18x18. We collect the data of trade value between all EU member states, trade 

value between EU member states and the United States as well as the trade value 

between EU member states and the rest of world. In addition, we also collect the 

data of trade value between the United States and the rest of world.  

 

What should be noted is that the modal split condition should be considered before 

we put the trade value directly into the matrix. Due to the difference in the modal split 

condition in the Europe Union, the actual number of cargo volume transported by 

road also varies a lot between the EU member states. For example, 56.2 percent of 

the cargos are transported by road in the Netherlands in 2013 while 95.4 percent of 

the cargos are transported by road in Spain (Eurostat, 2015). 

 

The huge gap in modal split rate leaves a big impact on the trade value of the EU 

member states. We take this into account. On the other hand, the modal split rates 

only appear relevant in the calculation of the trade values between the EU member 

states, because the trade cost equivalent of road congestion is affected by Marco 

Polo II only within the scope of the EU. Thus the intermodal split does not influence 

the trade flow between the EU and the United State nor EU and the Rest of World in 

this thesis.  

 

In table 4.2, the 15 biggest EU member states in trade flow are replaced together by 

“EU 15”.  

 

Table 4.2. Example of the first matrix of GSIM model in trade flow 

Matrix 1  Import  Import Import Import 

  EU 15 Rest of EU US Rest of world 

Export EU 15 Trade value Trade value Trade value Trade value 

Export Rest of EU Trade value Trade value Trade value Trade value 

Export US Trade value Trade value Trade value Trade value 

Export Rest of world Trade value Trade value Trade value Trade value 

Source: Created by Author 



 

The source of the data is from WITS (World Integrated Trade Solution) and the year 

of the source is 2013, which is the most recent and reliable data available. The detail 

of the first matrix of GSIM model can be reviewed in the Appendix. 

 

It is challenging to find the data of trade flows between every EU member state and 

the Rest of World, since only the total trade flow of one country and the trade flow 

between two countries are available from WITS. We decide to use the following 

formulas to calculate the trade values. The variables used in this formula are in 

accordance with the variables in table 4.1. 

 

(6)             𝑀(𝑟𝑒𝑠𝑡 𝑜𝑓 𝑤𝑜𝑟𝑙𝑑,𝑟) = 𝑡𝑜𝑡𝑎𝑙 𝑋𝑟 − ∑ 𝑋(𝑟,𝐸𝑈) − 𝑋(𝑟,𝑈𝑆) 

 

(7)             𝑀(𝑟𝑒𝑠𝑡 𝑜𝑓 𝑤𝑜𝑟𝑙𝑑,𝑈𝑆) = 𝑡𝑜𝑡𝑎𝑙 𝑋𝑈𝑆 − ∑ 𝑋(𝑈𝑆,𝐸𝑈) 

 

4.5 Trade cost equivalent model 

In this section, the methodological approach of the trade cost equivalent in the GSIM 

model will be thoroughly explained. After explaining the method, the road congestion 

model will be introduced to calculate the trade cost equivalent between the countries 

of supply and the countries of demand in the GSIM model matrix. The sub-research 

question “How to quantify the effect of the Marco Polo II Programme regarding road 

congestion?” will be answered in this section. 

 

4.5.1 Methodological approach of the trade cost equivalent 

The second matrix in the GSIM model illustrates the initial trade cost equivalent 

between the country of supply and the country of demand. Thus, in this case we 

need to transform the road congestion to trade cost equivalent instead of applying an 

import tariff as in the traditional GSIM model. Due to the scarcity of such kind of data 

for road congestion, we need to find other data available so as to transform the road 

congestion to trade cost equivalents.  

 

The European Commission has released a report include the estimation of the 

annual cost of road congestion per EU member state, both in absolute terms and as 

share of Gross Domestic Product. According to the absolute number of congestion 

cost estimated by European Commission and the trade value of every EU member 

state, we can derive the percentage of congestion cost in the total trade value.  

 

As discussed in Chapter 3, road congestion leads to several negative consequences 

including travel time unreliability, increase in emissions and extra travel time. All 

these negative consequences cause extra costs in road transportation, i.e. the road 

congestion cost. Based on this theory, the percentage of road congestion cost in the 



 

total trade value of road transportation, which should be responsible for the higher 

total transportation cost, is considered as the initial trade cost equivalent in this case.  

 

Due to the huge gap of modal split condition in the European Union member states, 

the total trade value of road transportation depends on the modal split rate. Hence 

the modal split rate will be added to the road congestion model to get a more 

accurate number of the value of trade – upon which we will then unleash the Marco 

Polo II policy.  

 

Different from the calculation of the initial trade cost equivalent, the methodological 

approach of the final trade cost equivalent is more complicated in this thesis. The 

amount of tonne-kilometres is considered a major indicator in the achievement of the 

Marco Polo II Programme. By deriving the data of total cargo transported by road in 

tonne-kilometres, we are able to get the percentage of the volume of goods shifted 

off the road, and this percentage will be one part of the road congestion model 

presented in this section. 

 

Mandayam and Prabhakar (2014) used two model to evaluate the highway traffic. 

The first model is a deterministic fluid model and the second one is a mean-field 

model of a series of infinite server queues. They observed that a shift of 10% peak 

time traffic to 15 minutes interval slightly before or after the peak hour can lead to a 

19% reduction of congestion cost. On the other hand, the congestion rates of the EU 

member states vary a lot. For example, according to the traffic scorecard presented 

by INRIX, Belgium has a very high congestion index of 20.2 in a 12 months duration 

while Portugal only has a very low congestion index of 3.0.  

 

The big difference in congestion index indicates that the peak time last much longer 

in Belgium than in Portugal, and the longer peak time means that more cargos are 

shifted off the road in Belgium. Based on the model designed by Mandayam and 

Prabhakar (2014), if there are more shift of peak time traffic, the reduction of 

congestion cost will also be greater.  

 

Therefore, taking the gap of congestion rate in different European Union member 

state into consideration, we calculate the average congestion index of all EU member 

states and then divide the congestion index of every single EU member state by the 

average congestion index to get a final rate of congestion rate for every EU member 

state.  

 

The final percentage of congestion rate influence the actual achieve rate of the 

Marco Polo II Programme in shifting the road traffic. Besides the congestion rate, the 

Marco Polo II Programme also has its own standard to evaluate whether one project 

is successful or not. Hence we design two different scenario for different achieve rate 

of the Marco Polo II Programme. The road congestion model will use 50 percent as 



 

the achieve rate in the first scenario and 80 percent as the achieve rate in the second 

scenario.  

 

4.5.2 Trade cost equivalent model application 

In this section, the methodological approach of the road congestion model which is 

designed to quantify the trade cost equivalent in the GSIM model will be explained 

more thoroughly.  

 

As mentioned before, the second matrix in the GSIM model contains the initial trade 

cost equivalent between the country of supply and the country of demand. To 

transform the congestion cost in the EU into trade cost equivalent, we use the trade 

value as the main factor in the transformation. Besides the total trade value, modal 

split rate is essential to get the accurate volume of cargo transported by road. Thus 

the actual trade value should be the product of the total trade value and the modal 

split rate of road freight. And the model of initial trade cost equivalent can be defined 

in formula (1) as follows.  

 

(8)         𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑇𝑎𝑟𝑖𝑓𝑓 𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 = 1 +
𝐶𝑜𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡

𝑡𝑟𝑎𝑑𝑒 𝑣𝑎𝑙𝑢𝑒∗𝑚𝑜𝑑𝑎𝑙 𝑠𝑝𝑙𝑖𝑡 𝑟𝑎𝑡𝑒
 

 

The final trade cost equivalent is quantified by the reduction rate on the basis of the 

initial trade cost equivalent. The first step to quantify the reduction rate is to calculate 

the volume of cargo removed from the road freight after the Marco Polo II 

Programme applied. An important indicator of the Marco Polo II Programme is the 

number of volume of goods shifted off the road in tonne-kilometres, and the data of 

total volume of goods transported by road in tonne- kilometres can also be found on 

Eurostat.  

 

Since the Marco Polo II Programme contains too many projects every year and there 

are more than 100 projects during the Programme period 2007-2013, it is too 

complicated to assess all the projects in this thesis. Therefore we choose 18 projects 

of the Marco Polo II Programme which are the most successful projects and also 

cover more road traffic routes in EU member states than the others.  

 

Additionally, member states of European Unions have different congestion rates. 

Some EU member states have much severe road congestion than the other 

members which means the peak time of these countries are much longer than the 

peak time of the others. Hence the shift of the cargo volume off the roads have more 

impact on these countries.  

 

To assess the impact of the congestion rates on different EU member states, we 

introduce the data of average delay per km during 1 hour peak period collected by 



 

Christidis and Rivas (2012) in their report: Measuring road congestion published in 

2012. By calculating all the data of average delay of EU member states, we can get 

the data of average delay of separate EU member state and find an average of delay 

for all EU member states. By comparing these two numbers, we get the final 

congestion index of all EU member states.  

 

Table 4.3 shows the initial basis of the calculation. And formula (2) show the method 

of the calculation of congestion index. 

 

Table 4.3. Average delay per km during 1 hour peak period  

 Average delay per km (second) 

 1 to 5 5 to 10 10 to 20 Higher than 

20 

Higher than 

10 

UK 48.2% 25.7% 11.1% 8.8% 19.9% 

Belgium 42.7% 35.1% 12.6% 6.4% 19.1% 

Netherlands 46.3% 32.0% 11.6% 6.4% 18.0% 

Luxembourg 44.5% 36.2% 9.6% 5.8% 15.3% 

Germany 46.7% 36.8% 9.5% 4.3% 13.8% 

Italy 50.7% 25.2% 7.9% 4.7% 12.6% 

Hungary 65.7% 19.0% 7.3% 4.1% 11.4% 

Poland 60.8% 21.7% 6.4% 4.5% 10.9% 

Slovakia 57.8% 26.6% 7.6% 2.6% 10.2% 

Ireland 61.8% 18.7% 5.2% 4.1% 9.3% 

Czech  52.8% 28.0% 6.3% 2.5% 8.8% 

Austria 55.7% 28.4% 5.8% 2.7% 8.5% 

France 61.1% 19.4% 5.3% 2.7% 7.9% 

Portugal 57.3% 21.0% 5.5% 2.3% 7.9% 

Denmark 62.8% 20.9% 5.2% 2.3% 7.5% 

Sweden 70.7% 13.6% 3.5% 1.5% 5.0% 

Spain 68.2% 16.8% 3.7% 1.2% 4.9% 

Lithuania 78.6% 9.4% 1.9% 1.7% 3.6% 

Estonia 74.4% 8.3% 1.9% 1.2% 3.2% 

Finland 74.8% 13.4% 2.1% 0.8% 2.9% 

Croatia 59.1% 22.81% 6.5% 3.5% 10.0% 

Malta 59.1% 22.81% 6.5% 3.5% 10.0% 

Cyprus 59.1% 22.81% 6.5% 3.5% 10.0% 

Bulgaria 59.1% 22.81% 6.5% 3.5% 10.0% 

Greece 59.1% 22.81% 6.5% 3.5% 10.0% 

Latvia 59.1% 22.81% 6.5% 3.5% 10.0% 

Slovenia 59.1% 22.81% 6.5% 3.5% 10.0% 

Romania 59.1% 22.81% 6.5% 3.5% 10.0% 

Source: Compile by Author based on (Christidis & Rivas, 2012) 

 



 

What should be noted is that the data of Croatia, Malta, Cyprus, Bulgaria, Greece, 

Latvia, Slovenia and Romania are missing in the report of Christidis and Rivas 

(2012), thus we take the average rate.  

 

Based on Table 4.3, we present the calculation of the final congestion index in 

formula (2). 

(9)                                                          𝑐𝑜𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛 𝑖𝑛𝑑𝑒𝑥 =

1∗𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒1−5+5∗𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒 5−10+10∗𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒 10−20+20∗𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒 20+

1∗𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒1−5+5∗𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒 5−10+10∗𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒 10−20+20∗𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑒𝑙𝑎𝑦 𝑟𝑎𝑡𝑒 20+
 

 

After calculating the final congestion rates of all EU member states, we can get 

formula (2) calculating the reduction rate of the trade cost equivalent of every single 

EU member states. 

(10)     𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 =   
∑ 𝑟𝑒𝑚𝑜𝑣𝑒𝑑 𝑡𝑜𝑛𝑛𝑒−𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑟𝑒𝑠 𝑜𝑓𝑓 𝑡ℎ𝑒 𝑟𝑜𝑎𝑑

𝑡𝑜𝑡𝑎𝑙 𝑡𝑜𝑛𝑛𝑒−𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑟𝑒𝑠 𝑏𝑦 𝑟𝑜𝑎𝑑 
∗ 𝐶𝑜𝑛𝑔𝑒𝑠𝑡𝑖𝑜𝑛 𝑖𝑛𝑑𝑒𝑥 

 

Based on the reduction rate of the trade cost equivalent of every EU member states, 

we are able to get the final trade cost equivalent which is the input data in the third 

matrix of the GSIM model. What should be noted that since there are two scenarios 

exist in this case, we need two different actual achieve rate in different scenarios.  

 

In the first scenario, we assume that the Marco Polo II Programme is a big success 

and the average achieve rate reach 80 percent of the initial plan. In the second 

scenario, we assume that the Marco Polo II Programme is not that successful and 

the average actual achieve rate is 50 percent, which is almost the same as the first 

Marco Polo II Programme. The calculation of final trade cost equivalent are shown in 

formula (3) and formula (4) 

 

Scenario 1 

(11)  

𝑓𝑖𝑛𝑎𝑙 𝑡𝑎𝑟𝑖𝑓𝑓 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 = 

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑎𝑟𝑖𝑓𝑓 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 − (𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑎𝑟𝑖𝑓𝑓 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 − 1) ∗ 𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 ∗ 0.8 

 

(12) Scenario 2 

𝑓𝑖𝑛𝑎𝑙 𝑡𝑎𝑟𝑖𝑓𝑓 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 = 

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑎𝑟𝑖𝑓𝑓 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 − (𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑎𝑟𝑖𝑓𝑓 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 − 1) ∗ 𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 ∗ 0.5 

 

The trade cost equivalent between the EU member states and the United States as 

well as the rest of world is complicated to calculate in this case since we only 

consider the congestion cost as the initial trade cost equivalent between EU member 

states. Thus we assume that the initial trade cost equivalent between the EU 

member states and the United States is the import tariff between them and exclude 

the non-tariff barriers. And the same as the initial trade cost equivalent between the 

EU member states and the rest of world.  



 

According to the data of import tariff in 2009, the import tariff of the United States on 

the EU regarding all type of products is 3.75 percent, and the import tariff of the EU 

member states on the United States is 5.2 percent. The import tariff between EU and 

the rest of world is 6.29 percent and 4.41 percent on average. All the assumption of 

initial trade cost equivalent between EU and other trade partners are shown in table 

4.3 as follows. 

 

Table 4.4. Example of the GSIM model in initial trade cost equivalent 

Matrix 2 Initial Trade 

cost 

equivalent 

Import  Import Import Import 

  EU 15 Rest of EU US Rest of world 

Export EU 15 Wait for 

calculation 

Wait for 

calculation 

1.0375 1.0629 

Export Rest of EU Wait for 

calculation 

Wait for 

calculation 

1.0375 1.0629 

Export US 1.052 1.052 1.0 1.0738 

Export Rest of world 1.0441 1.0441 1.0298 1.0665 

Source: Compiled by Author 

 

4.5.3 Initial trade cost equivalent 

Based on formula (1), we can get all the initial trade cost equivalent values between 

the EU member states. The results of the calculations are shown in the following 

tables. And the data source of congestion cost and trade value are from Eurostat and 

WITS. 

 

At first, the trade value and the rate of the freight by road are presented in table 4.3.  

 

Table 4.5. Road Trade value of 15 EU member states 

Country Total Trade Value 

(in thousand Euro) 

Modal Split Rate 

(Road) 

Road Trade value 

(in thousand Euro) 

Germany 1405076680 63.9% 897843998 

France 737151698 80.6% 594144268 

The Netherlands 621032310 56.2% 349020158 

UK 550144258 86.7% 476975071 

Italy 482443277 86.9% 419243207 

Belgium 551579868 64.5% 355769014 

Spain 338430642 95.4% 322862832 

Poland 270005636 82.9% 223834672 

Austria 224141696 52.8% 118346815 

Sweden 181881444 61.8% 112402732 



 

Country Total Trade Value 

(in thousand Euro) 

Modal Split Rate 

(Road) 

Road Trade value 

(in thousand Euro) 

Czech Republic 214293229 79.7% 170791703 

Hungary 135848361 75.5% 102565512 

Denmark 117437545 86.8% 101935789 

Finland 79974149 71.8% 57421439 

Slovakia 114681173 76% 87157691 

Source: Compiled by Author 

 

Since the modal split rates of the rest EU member states are different and cannot be 

simply calculated together. We need to calculate the road trade value of the rest EU 

member states separately according to the different modal split rate. And the results 

are shown in table 4.4.  

 

Table 4.6. Road trade value of rest EU member states 

Country Total Trade Value 

(in thousand Euro) 

Modal Split Rate 

(Road) 

Road Trade value 

(in thousand Euro) 

Croatia 18828660 76.2 14347439 

Bulgaria 33772707 75.9 25633484 

Cyprus 7407360 100 7407360 

Estonia 23482336 55.9 13126626 

Greece 40840146 98.8 40350064 

Latvia 21005173 39.6 8318048 

Lithuania 32237548 66.4 21405732 

Luxemburg 30191308 94.2 28440212 

Malta 6393749 100 6393749 

Portugal 86773914 94.1 81654253 

Romania 89002967 57.5 51176706 

Slovenia 39426041 80.7 31816815 

Ireland 106869862 98.9 105694294 

Source: Compiled by Author 

 

Based on table 4.3 and table 4.4, the initial trade cost equivalent can be calculated. 

The data of rest EU member states in table 4.4 are aggregated and shown as “Rest 

of EU” in table 4.5 as follows. 

 

Table 4.7. Initial trade cost equivalent of all EU member states 

Country Road Trade Value 

(in thousand Euro) 

Congestion Cost 

(in thousand Euro) 

Initial Trade cost 

equivalent 

Germany 897843998 24200000 1.027 

France 594144268 16500000 1.028 

The Netherlands 349020158 4700000 1.014 

UK 476975071 24500000 1.051 



 

Country Road Trade Value 

(in thousand Euro) 

Congestion Cost 

(in thousand Euro) 

Initial Trade cost 

equivalent 

Italy 419243207 14600000 1.035 

Belgium 355769014 3400000 1.01 

Spain 322862832 5500000 1.017 

Poland 223834672 4800000 1.022 

Austria 118346815 1800000 1.015 

Sweden 112402732 2600000 1.023 

Czech Republic 170791703 800000 1.005 

Hungary 102565512 700000 1.007 

Denmark 101935789 1500000 1.015 

Finland 57421439 1400000 1.024 

Slovakia 87157691 300000 1.004 

Rest of EU 435764786 9811000 1.025 

Source: Compiled by Author 

 

4.5.4 Final trade cost equivalent 

According to the formula (3) of final trade cost equivalent regarding the impact of the 

Marco Polo II Programme, the first step in calculating the final trade cost equivalent is 

to collect the information of all 18 most successful projects among the Marco Polo II 

Programme. Therefore we will introduce these 18 projects as follows.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Most Successful Marco Polo II Project 1: Reefer Express 

 



 

Figure 4.1. Overview of Project 1 

Reefer Express is a project 

sponsored by the Marco Polo II 

Programme aiming to provide short-

sea container service between the 

ports of Bilbao in northern Spain, 

Sheerness in England and 

Rotterdam in the Netherlands. The 

major clients of Reefer Express are 

fruit and vegetable producers in 

southern Spain who supply the 

British and Dutch retail market. The 

previous routes covers the roads in 

Spain, France, Belgium and the 

Netherlands. Reefer Express 

proves that sea routes can compete 

for this transport market. And before 

the project was established, this traffic all went overland by trucks   across the 

Pyrenees and France to the Netherlands.  

 

Table 4.8. Information of Project 1 

Project name Reefer Express 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

286 Million tonne-kilometres (per year) 

EU member states involved Spain, France, Belgium, the Netherlands, UK 

Source: Compiled by Author 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Most Successful Marco Polo II Project 2: ENERCON Tri-Modal 

 

Source: (EACI, 2009) 



 

Figure 4.2. Overview of Project 2 

ENERCON Tri-Modal is a project of 

Marco Polo II Programme lead by 

German wind turbine manufacturer, 

ENERCON. And ENERCON Tri-

Modal focus on shifting road freight 

to rail and ship. The project involves 

using rail and ship to move 

components from Germany to Viana 

de Castelo in Portugal, as well as to 

installation sites throughout Europe. 

The novalty is that ENERCON is 

using rail for over size shipments 

like rotor blades, the electrical 

equipment modules and tower 

sections of wind turbines.  

 

Table 4.9. Information of Project 2 

Project name ENERCON TRI-Modal 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

221 Million tonne-kilometres (per year) 

EU member states involved Portugal, Spain, France, Belgium, the Netherlands, 

Germany 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 3: Via Danube 

 

Figure 4.3. Overview of Project 3 

Via Danube is a river-borne freight 

service that is trusted by clients 

and a quality alternative to road 

transport throughout Europe. The 

project aims to upgrade the 

Danube as a freight corridor 

through the heart of Europe, 

stretching from northern France 

via Germany to the black sea. It 

makes the current road routes 

from France and Germany to  

 

Source: (EACI, 2009) 

Bulgaria and Romania into intermodal via the Danube. Freight travels by road from 

Maubeuge (France) and Waghausel (Germany) to Passau in Bavaria and is 

Source: (EACI, 2009) 



 

transferred to river barges bound for Vidin in Bulgaria where it is offloaded to 

continue by road to Sofia and Bucharest. For some return journeys the departure port 

has been changed to Russe where is more convenient for the Romanians car plants 

which have started using the Via Danube service. 

 

Table 4.10. Information of Project 3 

Project name Via Danube 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

173 Million tonne-kilometres (per year) 

EU member states involved France, Belgium, Germany, Slovenia, Hungary, Romania, 

Bulgaria, Austria, Croatia, 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 4: CGTK 

 

Figure 4.4. Overview of Project 4 

Consolidation of Goods Transport over 

the Kvarken Straits (CGTK) provides a 

full freight service over the shortest sea 

crossing between Finland and Sweden 

from Vaasa to Umea. Before the service 

started in 2004, large trucks travelling 

between Finland and Sweden often took 

the overland route round the northern 

end of the Gulf of Bothnia. This involved 

a distance of 820 kilometres, compared 

with 90 kilometres and a crossing time 

of four hours for the Kvarken Straits sea 

link. The new vessels used in CGTK has 

more lane metres for carrying trucks and 

the gate and freight-deck dimensions 

allowed for more and larger loads. The 

lead company of CGTK doubled the cargo volume during 

the project peroid as set out in the project proposal. With the additional capacity, 

CGTK is able to market the service more intensively than before.  

 

Table 4.11. Information of Project 4 

Project name Consolidation of Goods Transport over the Kvarken Straits 

Type of Project Modal shift 

Volume of goods shifted off 

the road  

110 Million tonne-kilometres (per year) 

EU member states involved Portugal, Spain, France, Belgium, the Netherlands, 

Germany 

Source: (EACI, 2009) 



 

Source: Compiled by Author 

 

 

Most Successful Marco Polo II Project 5: Sirius 1 

 

Figure 4.5. Overview of Project 5 

Rail is particularly suited for 

handling single products which 

are transported in large 

quantities like bottled water. 

With the Marco Polo II Project 

Sirius 1, the French mineral 

water company, Sa des Eaux 

Minerales d’Evian, is switching 

to rail from its Volvic spring in 

central France to iys German 

distribution center at 

Hockenheim, near Frankfurt- a 

distance of 711 kilometres. 

From there, it is distributed to 

final clients in Germany by 

road. Trains return from Hockenheim with empty crates. 

Previously, the whole journey in both directions was by road. The modal shift means 

that 70 percent of the average distance from Volvic to final destinations in Germany 

is now covered by rail. The company says that in an entire year of operation, the 

switch is the equivalent of taking 10000 trucks off the road. 

 

Table 4.12. Information of Project 5 

Project name Sirius 1 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

114 Million tonne-kilometres (per year) 

EU member states involved France, Belgium, Germany, the Netherlands 

Source: Compiled by Author 

 

 

 

 

 

 

 

 

Most Successful Marco Polo II Project 6: Marocco Seaways 

 

Source: (EACI, 2009) 



 

Figure 4.6. Overview of Project 6 

The goods, which now carried by 

sea, took a longer overland route 

before Italian shipping line, 

Grandi Navi Veloci (GNV) 

launched its RO/Pax service from 

Genoa to Tangiers in Morocco 

via Barcelona. From Italy, they 

went by road to Algeciras at the 

southern tip of Spain before 

crossing the Mediterranean.  

The service carries goods from 

the hinterland of both European 

ports- stretching as far as the 

Milan region in the case of Italy 

 

Table 4.13. Information of Project 6 

Project name Marocco Seaways 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

307 Million tonne-kilometres (per year) 

EU member states involved Spain, France, Italy 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 7: T-REX 

 

Figure 4.7. Overview of Project 7 

The new services 

provided by T-REX 

(Trans-Romanian 

Express ) rail freight 

services between 

Belgium and Romania is 

faster than sending goods 

by road – 42 hours rather 

than 48 hours. The 

timings are more reliable 

and the service is 

available over the 

weekend – when Austrian  

 

 

and German roads are closed to trucks. Goods are loaded on the train in Genk, in 

the hinterland of Antwerp on Friday evening and will be delivered in Bucharest or 

Source: (EACI, 2009) 

Source: (EACI, 2009) 



 

Sofia on Monday morning. This is an impossible mission by road. IFB, the lead 

partner of this project, estimates that the rail service is taking 11500 trucks a year off 

the road or 225 kilometres of trucks from head to tail.  

 

Table 4.14. Information of Project 7 

Project name T-REX 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

214 Million tonne-kilometres (per year) 

EU member states involved Belgium, the Netherlands, Germany, Austria, Hungary, 

Romania 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 8: L.O.G.I.S.T.I.C. 

 

Figure 4.8. Overview of Project 8 

The project named L.O.G.I.S.T.I.C. 

took advantage of rising demand 

for LPG (Liquified petroleum gas) in 

central and eastern Europe, and 

falling consumption in Italy at a 

time when production was rising as 

a by-product of increased diesel 

fuel and petrol output. A rail service 

existed, but was not competitive 

because it was based on single 

and hoc loads. L.O.G.I.S.T.I.C. 

launched a delicated block train 

service- 12 to 14 wagons at a time. 

 

 

Table 4.15. Information of Project 8 

Project name L.O.G.I.S.T.I.C. 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

90 Million tonne-kilometres (per year) 

EU member states involved Italy, Austria, Germany, Czech, Poland, Slovakia, Slovenia, 

Croatia 

Source: Compiled by Author 

 

 

 

Source: (EACI, 2009) 



 

Most Successful Marco Polo II Project 9: Gulf Stream 

 

Figure 4.9. Overview of Project 9 

Gulf Stream is a Marco Polo II project 

offering a motorway-of-the-sea alternative 

for freight traffic between northern Spain 

and southern England. It has two special 

features. The first feature is that it is a 

freight-only roll-on/roll-off service. This 

means that trucks and unaccompanied 

trailers do not have to compete for space 

with tourists vehicles during the holiday 

season. The second feature is that the 

service operates one return sailing every 

weekend between the Spanish port of 

Santander and Poole on the English 

south coast so as to take advantage of 

the weekend ban on heavy trucks using 

the French national road network. 

According to Brittany Ferries, which 

operates the service, the door-to-door 

cost and duration is less than overland 

transit via France. The main users of the 

service are transport firms based in Spain and Portugal at 

the southern end and UK and Irish hauliers at the English end. The service eases 

congestion at the Franco-Spanish frontier and at the Channel ports.  

 

Table 4.16. Information of Project 9 

Project name Gulf Stream 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

145 Million tonne-kilometres (per year) 

EU member states involved Spain, France, UK 

Source: Compiled by Author 

 

 

 

 

 

 

 

 

 

 

Source: (EACI, 2009) 



 

Most Successful Marco Polo II Project 10: Scandinavian Shuttle 

 

Figure 4.10. Overview of Project 10 

The Scandinavian Shuttle uses the 

Oeresund fixed link, which is one of 

Europe’s biggest infrastructure 

projects co-funded by the EU, to help 

create a viable rail freight corridor 

between continental Europe and 

Scandinavia. It targets the central 

stretch of the corridor – from the Ruhr 

region of Germany to southern and 

central Sweden via Denmark. The 

Scandinavian Shuttle operates a daily 

rail service with fixed journey times, 

providing just-in-time goods deliveries 

in both directions. It uses the Oeresund tunnel and bridge 

between Copenhagen and Malmoe. Before the 

Scandinavian Shuttle, the main option for customers was a combination of truck and 

ferry services between Germany and Sweden.  

 

Table 4.17. Information of Project 10 

Project name Scandinavian Shuttle 

Lead partner Catalyst action 

Volume of goods shifted off 

the road  

231 Million tonne-kilometres (per year) 

EU member states involved The Netherlands, Germany, Denmark, Sweden 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 11: ItaloExpress 

 

Figure 4.11. Overview of Project 11 

When outside evaluators looked at the 

ItaloExpress project for the European 

Commission, they commented positively 

on the punctuality and reliability of this 

new rail service from northern Germany to 

northern Italy. These had previously been 

major issues on this route. By introducing 

tracked-and-traced intermodal service 

using its own locomotives and wagons, 

ItaloExpress has been able to offer  

 

 

Source: (EACI, 2009) 

Source: (EACI, 2009) 



 

change not only in reliabiliy and punctuality, but also in the form of flexibility and 

transport pricing. 

 

Table 4.18. Information of Project 11 

Project name ItaloExpress 

Lead partner Catalyst action 

Volume of goods shifted off 

the road  

338 Million tonne-kilometres (per year) 

EU member states involved Italy, Austria, Germany 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 12: BaSS 

 

Figure 4.12. Overview of Project 12 

The aim of BaSS is to increase 

the share of sea transport in the 

overall freight traffic between 

Germany and the Baltic states, 

and on to Poland and Russia. 

An existing service between 

Rostock and Liepaja was 

moved to Ventspils, another 

Latvian port, and expaned 

through the deployment of an 

additional vessel. This doubled 

capacity and frequency  

 

 

Table 4.19. Information of Project 12 

Project name BaSS 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

219 Million tonne-kilometres (per year) 

EU member states involved Germany, Poland, Lithuania, Latvia 

Source: Compiled by Author 

 

 

 

 

 

 

 

 

 

Source: (EACI, 2009) 



 

Most Successful Marco Polo II Project 13: FGI System 

 

Figure 4.13. Overview of Project 13 

Production of glass is not evenly 

distributed across Europe. The 

production plants are in northern 

Europe, in particular Belgium, France 

and the Netherlands, and the 

consumers are everywhere. This 

creates a need for specialist long-

distance transport. The FGI system 

project is for the first time deploying a 

modified design of the special 

inloaders and using cranes to transfer 

them from the road to flatbed railway 

wagons.  

 

 

Table 4.20. Information of Project 13 

Project name FGI System 

Lead partner Catalyst action 

Volume of goods shifted off 

the road  

100 Million tonne-kilometres (per year) 

EU member states involved France, Belgium, Italy 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 14: The WestBed Bridge 

 

Figure 4.14. Overview of Project 14 

The WestBed Bridge is an 

improved service after the 

Marco Polo Eurostars project 

which ran from 2004-2006 

and launched a route go 

across the Mediterranean 

instead of go by road through 

northern Italy, acorss 

southern France and down 

the Spanish coast to get from 

Civitavecchia just north of 

Rome to Barcelona in Spain. The WestBed Bridge has 

bigger vessels with increasing loading capacity for rolling 

freight by 65%. And it is over 40% cheaper and one-third faster by sea than by 

moving the same freight by road.  

Source: (EACI, 2009) 

Source: (EACI, 2009) 



 

Table 4.21. Information of Project 14 

Project name The WestMed Bridge 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

750 Million tonne-kilometres (per year) 

EU member states involved Spain, France, Italy 

Source: Compiled by Author 

 

Most Successful Marco Polo II Project 15: DZRS 

 

Figure 4.15. Overview of Project 15 

DZRS provides a train link 

between the world’s largest 

inland container port 

Duisburg and two of 

northern Europe’s major 

seaports, Zeebrugge and 

Antwerp. Previously the 

containers had a difficult 

road journey. The traffic 

shifted off the road to rail 

exceeded forecasted by over 

5 percent in the first two 

years. In Zeebrugge, containers arrives at terminal for direct 

transfer to ships which mainly for the Far East and the UK. In Duisburg, they can 

transfer directly to a Vienna-Budapest rail shuttle or make use of international 

combined transport networks operating out of a dedicated terminal.  

 

Table 4.22. Information of Project 15 

Project name DZRS 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

84 Million tonne-kilometres (per year) 

EU member states involved Belgium, Germany, the Netherlands 

Source: Compiled by Author 

 

 

 

 

 

 

 

 

 

Source: (EACI, 2009) 



 

Most Successful Marco Polo II Project 16: Ro-Ro Past France 

 

Figure 4.16. Overview of Project 16 

Ro-Ro Past France provides a 

motorway-of-the-sea alternative to 

get freight off the congested 

inernational road transit corridor 

across France. Ro-Ro Past 

France initially offered three 

sailings a week and rising to five 

in September of 2009 in each 

direction between Bilbao in 

northern Spain and the Belgian 

port of Zeebrugge. Each vessle 

carries up to 200 unaccoumanied 

road trailers. At the end in Spain, 

trucks deliver trailers to Bilbao 

destined for the Benelux, northern 

Germany, the United Kingdom 

and Sweden. Trailers for the UK and Sweden are 

transshiped to another ferry at Zeebrugge. Other trailers continue by road to their 

final destination.  

 

Table 4.23. Information of Project 16 

Project name Ro-Ro Past France 

Lead partner Motorway of the sea 

Volume of goods shifted off 

the road  

2100 Million tonne-kilometres (per year) 

EU member states involved Spain, France, Belgium,  

Source: Compiled by Author 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: (EACI, 2009) 



 

Most Successful Marco Polo II Project 17: Euro Reefer Rail Net 

 

Figure 4.17. Overview of Project 17 

Euro Reefer Rail Net is 

a new rail freight 

network and with 

innovative muitimodal 

refrigerated containers. 

It aims to switch freight 

from 11 long distance 

road routes onto rail. 

These truck routes corss 

Europe from Finland in 

the north to Italy in the 

south and from Poland 

in the east to UK in the 

west. They are being 

replaced by a network of 

nine dedicated rail 

freight services with 

fixed routes and 

schedules. In additional 

to launching and 

operating the new rail 

network, Euro Reefer 

Rail Net also demonstrates and utilise innovative 45-foot 

reefer containers to transport products that needto be kept 

cool during transport. Most of the new rail routes are more than 1000 kilometres long, 

serving freight terminals in seven countries including Belgium, Italy, Germany, 

Hungary, Poland, Finland and Austria.  

 

Table 4.24. Information of Project 17 

Project name Euro Reefer Rail Net 

Lead partner Modal shift 

Volume of goods shifted off 

the road  

363 Million tonne-kilometres (per year) 

EU member states involved UK, the Netherlands, Germany, Belgium, France, Italy, 

Poland, Czech, Austria, Hungary, Slovakia, Sweden, 

Denmark, Finland 

Source: Compiled by Author 

 

 

 

 

Source: (EACI, 2009) 



 

Most Successful Marco Polo II Project 18: ETS Elbe 

 

Figure 4.18. Overview of Project 18 

ETS stands for ecological 

Transport service. The aim of 

ETS Elbe is to expand the 

potential for freight transport on 

the River Elbe between Germany 

and Czech Republic by 

introducing scheduled services 

using an integrated transport 

container system. The ETS Elbe 

project overcomes the problem 

by providing a scheduled inland 

waterway service connecting the 

deep-water system of the 

Mittellandkanal and the shallow-

draught River Elbe system. The 

project uses inland waterways for 

the whole journey when possible, 

with local replacement road services when part of the river 

is not navigable. The use of containers allows a mix of modes.  

 

Table 4.25. Information of Project 18 

Project name ETS Elbe 

Lead partner Catalyst action 

Volume of goods shifted off 

the road  

147 Million tonne-kilometres (per year) 

EU member states involved Germany, Czech 

Source: Compiled by Author 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: (EACI, 2009) 



 

According to the aforementioned formula (3), after compiling all 18 most successful 

Marco Polo II projects, the next step is to calculate the aggregate removed tonne-

kilometres off the road of every EU member state involved in these projects. And the 

results of the calculation are shown in table 4.23 as follows. All the data of initial 

tonne-kilometres are from Eurostat, and the detailed data can be found in Appendix.  

 

Table 4.26. Calculation of tonne-kilometres of all EU member states 

Country Initial Million TKM  

(tonne-kilometres) 

Reduced Million TKM  

(tonne-kilometres) 

Germany 307547 2304 

France 173621 4679 

The Netherlands 72675 1623 

UK 139536 794 

Italy 167627 1958 

Belgium 36174 3775 

Spain 211895 3919 

Poland 180742 672 

Austria 29075 1178 

Sweden 35047 594 

Czech Republic 44955 600 

Hungary 35373 750 

Denmark 16876 594 

Finland 27805 363 

Slovakia 27705 453 

Croatia 9426 263 

Bulgaria 17742 173 

Cyprus 963 0 

Estonia 5340 0 

Greece 28585 0 

Latvia 8115 219 

Lithuania 17757 219 

Luxemburg 8400 0 

Malta 900 0 

Portugal 35808 331 

Romania 34269 387 

Slovenia 14762 263 

Ireland 11687 0 

Rest of EU 193754 1855 

Source: Compiled by Author 

 

What should be noted is that the data of initial road transport in tonne-kilometres of 

Malta is missing in the database of Eurostat. Since the modal split rate of Malta is the 

same as the rate of Cyprus, and the total trade value of Malta is a little bit lower than 



 

Cyprus, we assume the initial number of road transport in tonne-kilometres of Malta 

is 900, which is also a little bit lower than the number of Cyprus. Since the proportion 

in the total road transport in tonne-kilometres is very low, we believe that this 

assumption will not influence the outcome. 

 

Besides the reduction of road transport in tonne-kilometres, the congestion index of 

every EU member state is also essential in calculating the final trade cost equivalent 

based on formula (3). Thus we present all the final congestion index after adjustment 

in the following table 4.26. The methodology of table 4.26 is shown in formula (2) in 

this chapter.  

 

Table 4.26. Congestion index of all EU member states 

Country Average delay time per km 

(seconds) 

Congestion Index 

Average EU 3.0873 1 

Germany 4.117 1.33 

France 2.651 0.86 

The Netherlands 4.503 1.46 

UK 4.637 1.50 

Italy 3.497 1.13 

Belgium 4.722 1.53 

Spain 2.132 0.69 

Poland 3.233 1.05 

Austria 3.097 1.00 

Sweden 2.037 0.66 

Czech Republic 3.058 0.99 

Hungary 3.157 1.02 

Denmark 2.653 0.86 

Finland 1.788 0.58 

Slovakia 3.188 1.03 

Rest of EU 2.921 0.95 

Source: Compiled by Author 

 

From table 4.7, we can observe that the formula of road congestion index is 

reasonable. The congestion index of the most congested area, i.e. western of central 

Europe, including Germany, Belgium and the Netherlands are higher than the index 

of other EU member states. We believe that the congestion index can make the final 

output more accurate. 

 

After calculating the congestion index, the last step of evaluating the final trade cost 

equivalent is to apply formula (3) and formula (4) separately in Scenario 1 and 

Scenario 2. The final result in both scenarios are shown in table 4.27 as follows. 

 

 



 

Table 4.27. Final trade cost equivalent of EU member states 

Country Initial tariff  

equivalent 

Final trade cost 

equivalent  

in Scenario 1 

Final trade cost 

equivalent  

in Scenario 2 

Germany 1.027 1.02678 1.02687 

France 1.028 1.02748 1.02768 

The Netherlands 1.014 1.01363 1.01378 

UK 1.051 1.05065 1.05078 

Italy 1.035 1.03463 1.03477 

Belgium 1.01 1.00872 1.00920 

Spain 1.017 1.01683 1.01689 

Poland 1.022 1.02193 1.02196 

Austria 1.015 1.01451 1.01470 

Sweden 1.023 1.02279 1.02287 

Czech Republic 1.005 1.00495 1.00497 

Hungary 1.007 1.00688 1.00692 

Denmark 1.015 1.01464 1.01477 

Finland 1.024 1.02385 1.02390 

Slovakia 1.004 1.00395 1.00397 

Rest of EU 1.025 1.02482 1.02489 

Source: Compiled by Author 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 5 Results and Data Analysis 

After collecting all the data needed in the matrices of the Global Simulation Model, 

we run the model in two different scenarios, and the result of the impact on the EU’s 

economy with respect to the ease of road congestion which benefits from the Marco 

Polo II Programme will be presented in this chapter. We have defined economic 

impact in terms of output changes, trade changes, price changes and welfare effects. 

We will gauge the impact of the Marco Polo II programme regarding all these four 

economic impact indicators. The output of the GSIM simulations will be presented in 

graphs that contain the core information per variable in a clear and transparent 

manner. We note that the two scenarios will be analyzed separately and a 

comparison of both scenarios will be made at the end.  

 

5.1  80 Percent achievement rate scenario 

Under Scenario 1 – the ambitious scenario – that assumes that the actual 

achievement rate of the Marco Polo II Programme is 80 percent, the impact of the 

Marco Polo II Programme on the EU economy and its Member States is remarkable. 

 

Welfare effects 

From the Figure below, it becomes clear that in the ambitious Scenario 1, the EU and 

its Member States gain significantly in welfare. Especially Belgium, France, 

Germany, the UK, Italy and The Netherlands stand to gain.  

 

 

Figure 5.1. Change in welfare effects: inside EU 

 



 

When disaggregating the effects between consumer and producer effects, we see 

that especially in Belgium, France, and the UK consumers are expected to gain from 

Marco Polo II. This is the case because transport costs drop and these prices are – 

given where how the trade patterns change – transferred to consumers. The reason 

for Belgium to stand out is that it is the most congested country of the sample and as 

such, Marco Polo II has the largest consumer effect there. The largest producer 

gains occur in Germany and The Netherlands. In these countries, producers (e.g. 

transport companies) benefit from Marco Polo II – for example through lower rates of 

congestion between the ports of Rotterdam and Antwerp.   

 

Output effects 

The second indicator to measure the potential impact of Marco Polo II on the EU 

economy is ‘output’. From the below Figure we can deduce a few findings. First, we 

see that in relative (%) terms the EU and its Member States experience a boost in 

output from the ambitious Marco Polo II impact scenario. Second, we see that the 

output effects (GDP effects) are very small in percentage terms. However, they are 

still substantial in value terms. Third, if we look at the potential output effects in 

relative terms, we see that – interestingly – the largest relative output gains come to 

the ‘Rest of EU’ group of EU Member States; that is: the very small EU member 

states. However, also The Netherlands and Sweden benefit relatively a lot. For The 

Netherlands this clearly is linked to the relative importance of the transport and 

logistics sector in the country – the sector that is most directly affected by impact 

from Marco Polo II. These results are also in line with the relatively large producer 

surplus effects for The Netherlands presented above. In absolute terms the German 

producer surplus gains are higher, but relatively (as a share of the size of the 

economy) the Dutch gains stand out more. 

 

 

Figure 5.2. Change in output effects: inside EU 

 



 

 

Trade effects 

The Figures below show in detail the potential trade effects of the ambitious Marco 

Polo II impact.  

 

Figure 5.3. Absolute change in trade value: inside EU  

 

 

 

 

 



 

Figure 5.4. Absolute change in trade value: EU-US and EU-Rest of World 

 

 

Figure 5.5. Absolute change in trade value: in total  

 

 

 

 



 

Figure 5.6. Percentage change in trade value: inside EU 

 

 

Figure 5.7. Percentage change in trade value: EU-US and EU-Rest of World  

 

 

 

 

 

 

 



 

 

Figure 5.8. Percentage change in trade value: in total 

 

 

The analysis starts from figure 5.1. Figure 5.1 shows the absolute value change of 

both import and export of every EU member state, and the import and export are only 

between EU member states. Almost all EU member states have a huge increase in 

both import and export trade values. Germany has the most enormous increase in 

export trade value of 998 million euro while Belgium has the highest increase in 

import trade value of 1077 million euro. The outcome is interesting but not surprising 

since Germany also has the highest total trade value among EU member states and 

Belgium is considered the most congested area in western Europe. Interestingly, 

compared with other areas, EU member states in western Europe including 

Germany, France, the Netherlands, the United Kingdom and Belgium all have higher 

value change in both import and export. Italy also shows considerable increase in 

both terms. All the aforementioned countries are considered more developed than 

other countries and also have higher GDP and total trade value, which means the 

higher the initial trade value, the higher increase in the final trade value after the 

Marco Polo II Programme.  

 

Figure 5.2 looks similar to Figure 5.1 in a reversed view. Germany, France, the 

Netherlands, the United Kingdom, Italy and Belgium all have a huge decrease in both 

import and export trade value with the United States and the rest of world. Almost all 

the other EU member states also decrease their trade value with the United States 

and the rest of world, which means EU member states tend to trade with each other 

rather than with other partners in the world due to the Marco Polo II Programme.  

 



 

The overall change of all EU member states are shown in Figure 5.3. The change in 

total trade value reveals that even the trade value between EU member states and 

other countries in the world drop a lot, the trade between EU member states cover 

the loss and still bring positive benefits to all EU member states.  

 

Compared with the absolute change value, the percentage change of both import 

and export shown in figure 5.4 to figure 5.6 are relatively more balanced. Only 

Belgium has a much higher increase of import from EU member states and much 

higher decrease of import from the United States and the rest of world. Except 

Belgium, almost all the other EU member states have an increased rate around 1% 

of both import and export inside EU, and a decreased rate around 0.2% with the 

United States and the rest of world. Poland, Czech Republic, Hungary and Slovakia 

have a very low decrease in the change rate of import from EU member states. 

These countries plus Germany and the rest EU member states also have a small 

increase in import with the United States and the rest of world. The total change rate 

shown in Figure 5.6 proves that in accordance with the absolute value change, the 

total trade value of all EU member states has increased after the Marco Polo II 

Programme, and the impact on every EU member states are relatively balanced.  

 

To get a more clear result, we aggregate all the information and data shown in figure 

5.1 to figure 5.6 and compile them in figure 5.7 and figure 5.8 as follows.  

 

Figure 5.9. Aggregate change in absolute trade value of all EU member states 

 

 



 

Figure 5.10 Average change rate of trade value of all EU member states 

 

 

It is clearly shown in the above figures that the total trade value will increase due to 

the impact of the Marco Polo II Programme on road congestion especially the trade 

between EU member states. In other word, the EU internal market and the EU’s 

economy will benefit from this ease of road congestion brought from the Marco Polo 

II Programme.  

 

Price effects  

Finally, we look at price effects. If the Marco Polo II programme is able to reduce the 

costs of congestion, we would also expect the macro-economic effects to show that 

consumer prices would decrease. Admittedly, the Marco Polo II programme has a 

partial impact on road congestion (i.e. we do not expect the Marco Polo II programme 

to eradicate congestion from one day to the other), and road congestion – through 

aforementioned channels – may have an upward effect on prices (e.g. of transport) – 

but we cannot expect that the Marco Polo II programme in itself will have a large 

impact on consumer prices across the EU. For that to happen the programme, and 

the problem it aims to tackle are too small in size. When we study the Figure below, 

this expectation is confirmed.   

 

For Belgium, the expected decrease in consumer prices is largest – which matches 

exactly the fact that in terms of welfare, consumer surplus is expected to gain most. 

The fact that Belgium is the most congested country in north-west Europe is an 

important factor in this: if – as we do in Scenario 1 – the Marco Polo II programme is 

80% effective – also in Belgium, the effect is relatively large. And with relatively large, 

we mean -0.078% price change – which is still rather small. Most EU Member States 

experience small consumer price declines. Poland, Czech Republic, Hungary, 

Finland, and Slovakia experience no consumer price changes from Marco Polo II 

(they are 0.00% rounded off – which is well within the error margin of the GSIM 



 

model). This can we caused for various reasons. First of all, in – for example – 

Finland, congestion – as also seen in the previous Chapters where congestion 

problems were visualized on the EU-map – is not a big issue. Hence the potential 

impact of Marco Polo II in Finland is bound to be limited. When we look at countries 

like Poland, Hungary, Slovakia and Czech Republic, the same argument holds as for 

Finland, but not because of the high quality of road infrastructure, but because road 

density is lower regarding car and trucks using that infrastructure. Hence also for 

those countries, the potential effect is lower. Also the choice of the 18 projects 

matters for these results: where more Marco Polo II projects are carried out, the 

impact is expected to be bigger, also consumer price decreases. 

 

 

Figure 5.11. Change in consumer price: inside EU 

  

 

Comparison of Marco Polo II costs related to GDP 

Finally, we analyse the relative potential effect of the Marco Polo II Programme by 

comparing the GSIM simulation results to the total (disaggregated) budget of Marco 

Polo II – and calculate a general ratio. This is done in the Tables below.  

 

Table 5.1 Comparison of the benefits and GDP 

Total EU GDP 2013 

(million euro) 

Total benefit of MPII 

in terms of road congestion 

(million euro) 

Percentage of the benefit in 

GDP 

13520970 2637 0.02% 

 

 

 

 



 

Table 5.2 Comparison of the benefits and the budget 

Total budget of MPII 

(million euro) 

Total benefit of MPII 

in terms of road congestion 

(million euro) 

450 2637 

 

According to the Tables, the EU can experience a +0.2% gain in its total Gross 

Domestic Product. As mentioned in Chapter 1, road congestion was estimated to 

cost 1% GDP annually on average for the European Union member states (European 

Commission, 2011). In table 5.2, we can also see that the total budget of the Marco 

Polo II Programme is 450 million euro. If the Marco Polo II Programme has the 

potential to generate 2637 million euro by reducing the road congestion, we believe 

that the Marco Polo II Programme has a positive return on investment – in the 

ambitious 80% achievement rate scenario.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5.2  50 Percent achievement rate scenario 

In the previous section we looked at the 80% achievement rate scenario of Marco 

Polo II. Based on experience with Marco Polo I – and policy making in general – that 

can be considered an ambitious scenario. In order to get an idea of the sensitivity of 

the economic impact results for the success rate of the Marco Polo II programme, we 

will now run a more modest 50% achievement rate scenario and discuss the results. 

 

Welfare effects 

The Figure below shows the consumer and producer surplus impact of Marco Polo II 

in the limited scenario. What we observe is that the relative effects not change by 

limiting the scenario compared to the ambitious one. This was to be expected, 

because we have reduced the achievement rate from 80% to 50% in going from the 

ambitious to the more modest effectiveness scenario and we have applied this 

reduction uniformly across the whole programme.  

 

Figure 5.12. Change in welfare effects: inside EU 

 

 

Clearly if we would model the reduction in effectiveness by – for example – 

cancelling some of the 18 Marco Polo II projects discussed, the effects would fall 

disproportionally across the EU and its Member States. This is an important point for 

further analysis when more data on Marco Polo II become known.  

 

When disaggregating the effects between consumer and producer effects, we see 

that especially in Belgium, France, and the UK consumers are expected to gain from 

Marco Polo II. The largest producer gains – again – occur in Germany and The 

Netherlands.   

 



 

Output effects 

The second indicator to measure the potential impact of Marco Polo II on the EU 

economy is ‘output’. From the below Figure we can deduce that also here, the effects 

are proportionally lower, but without a relative shift between countries: output 

increases because of Marco Polo II, also in the limited scenario; output effects are 

even smaller than in the ambitious scenario; output effects are still largest for ‘Rest of 

the EU’, and again The Netherlands and Sweden gain relatively most. 

 

Figure 5.13. Change in output effects: inside EU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trade effects 

Compared with the first scenario with 80 percent actual achieve rate, the absolute 

value change inside EU, as shown in figure 5.9, is a little bit lower than the change in 

figure 5.1. On the other hand, the pattern of figure 5.9 is almost the same as figure 

5.1. Germany still owns the highest increased value of export of 615 million euro 



 

while Belgium the highest decrease value of import of 674 million euro. Figure 5.14. 

Absolute change in trade value: inside EU  

 

 

Figure 5.15. Absolute change in trade value: EU-US and EU-Rest of World 

 

 



 

Figure 5.16. Absolute change in trade value: in total  

 

 

Figure 5.17. Percentage change in trade value: inside EU 

 

 



 

Figure 5.18. Percentage change in trade value: EU-US and EU-Rest of World  

 

 

 

Figure 5.19. Percentage change in trade value: in total 

 

 

In figure 5.10, Germany, France, the Netherlands, the United Kingdom, Belgium and 

Italy are seen to decrease import and export trade values with the United States and 

the rest of world faster than other EU member states. Moreover, under two different 

scenarios, almost all EU member states tend to trade with each other and with other 

partners worldwide.  



 

 

The total change in trade value under scenario 2 is displayed in figure 5.11, the 

pattern is still almost the same as the pattern in figure 5.3. This similarity proves that 

the Marco Polo II Programme does have a great impact on the trade inside the 

European Union even the programme achieves 50 percent of the initial target on 

average.  

 

Figure 5.12 to figure 5.14 displays the percentage change of trade value under 

scenario 2. As the same in scenario 1, Belgium still shows much higher increased 

percentage of import with EU member states as well as much higher decreased 

percentage of import with the United States and the rest of world. The other results 

are in accordance with the results under scenario 1 and the only difference is that the 

change rate is a little bit lower than the change rate in scenario 1.  

 

We also compile the result of all EU member states and present in figure 5.15 and 

figure 5.16. 

 

Figure 5.20. Aggregate change in absolute trade value of all EU member states 

 

 



 

Figure 5.21. Average change rate of trade value of all EU member states 

 

 

The pattern displayed in figure 5.15 and figure 5.16 are almost the same as the 

pattern in figure 5.7 and figure 5.8. The differences are that the increase in absolute 

trade value inside EU drops from 3585 million euro to 2202 million euro. On the other 

hand, the decrease in absolute trade value between EU member states and the 

United States and rest of world is 1315 million euro in export and 1468 million euro in 

import.  

 

In figure 5.16, the average change rates of trade value of all EU member 

states are relatively lower than the rates shown is figure 5.6. But the outcome 

proves that even the Marco Polo Programme has 50 percent actual achieve 

rate, the ease of road congestion still has a positive impact on the EU’s 

economy. 

 

Price effects  

Finally, we look at price effects. If the Marco Polo II programme is able to reduce the 

costs of congestion, we would also expect the macro-economic effects to show that 

consumer prices would decrease. In addition to the relatively small impact explained 

in the previous section, if we reduce the effectiveness of Marco Polo II in this 

scenario, the expected price effects are expected to become smaller still.   

 

For Belgium, the expected decrease in consumer prices is largest – which matches 

exactly the fact that in terms of welfare, consumer surplus is expected to gain most. 

The fact that Belgium is the most congested country in north-west Europe is an 

important factor. In addition to Poland, Czech Republic, Hungary, Finland, and 

Slovakia – mentioned under the ambitious scenario, now also Germany, Spain and 

‘Rest of EU’ are not expected to experience consumer price changes. Clearly the 



 

less effective Marco Polo II is expected to be, the lower the consumer price impact 

will be. 

 

Figure 5.22. Change in consumer price: inside EU 

  

 

Comparison of Marco Polo II costs related to GDP 

As we did in the last section, we will compile other data in the following table 

5.3 and table 5.4 to show the actual benefits brought from the Marco Polo II 

Programme in terms of road congestion. 

 

Table 5.3 Comparison of the benefits and GDP 

Total EU GDP 2013 

(million euro) 

Total benefit of MPII 

in terms of road congestion 

(million euro) 

Percentage of the benefit in 

GDP 

13520970 2637 0.012% 

 

Table 5.4 Comparison of the benefits and the budget 

Total budget of MPII 

(million euro) 

Total benefit of MPII 

in terms of road congestion 

(million euro) 

450 1621 

 

  



 

Chapter 6 Conclusions and recommendation 

This thesis aims to study the Marco Polo II Programme, which was initiated by the 

European Commission in order to ease road congestion and reduce the emissions 

caused by road congestion. Compared to other reports and evaluations, the main 

focus is on the road congestion problem in Europe and the impact of the Marco Polo 

II Programme on the EU economy in terms of the road congestion. Based on this 

focus, the main research question is identified as “What is the potential effect of 

the Marco Polo II Programme on EU road congestion and what are the 

economic effects for the EU economy?”  

 

By applying the Global Simulation Model and using the results of the road congestion 

model which is designed to assess the initial and final trade cost equivalents needed 

for GSIM, we accomplish the methodological approach to evaluate the impact of the 

Marco Polo II Programme on the EU’s economy in terms of road congestion. In 

addition, two different scenarios are designed to fit the different actual achieve rate of 

the programme. 

 

The outcomes of the GSIM model are described in the change of welfare for the EU 

and its Member States: all EU Member States gain, but Belgium and Germany are 

expected to gain most (more than 200 million euros) – in Belgium relatively the 

consumers, in Germany the producers. This is because of the very high rates of 

congestion in Belgium. Regarding output, we see that production increases for all EU 

Member States, albeit most in ‘Rest of EU’ in percentage terms (0.22%). However, 

also The Netherlands (0.20%) and Sweden (0.17%) gain relatively a lot. This can in 

part be attributed to the significant transport and logistics sector in the Netherlands 

that benefits from less congestion, as well as lowering of the congestion in general. 

Trade both in absolute and relative terms also changes. The ambitious results show 

that after the Marco Polo II Programme is completed, the impact of the ease in road 

congestion will lead to a remarkable increase in the trade value between EU member 

states, i.e. a huge impact on the EU internal market will be brought out. On the other 

hand, the tendency of trading within European Union leads to a decrease in the trade 

between EU and the rest of world as well as the United States. But the overall effect 

is still positive for the European Union. Under this scenario, the total benefits brought 

out by the ease of road congestion contribute 0.02% to the total GDP of European 

Union (2013) while the total cost of congestion is estimated as 1% of the total GDP of 

EU. (European Commission, 2011) In other words, the Marco Polo II Programme 

reduces 0.2% point of the total negative effect caused by road congestion. 

Considering the fact that the total budget of the Marco Polo II Programme is only 450 

million euro and the expected benefits in the ambitious (80% effectiveness) scenario 

are estimated to be around 2637 million euro, the Marco Polo II Programme would be 

considered a success.   

 



 

In the second scenario, the Marco Polo II Programme is assumed to have an actual 

achievement rate of 50 percent. This assumption is based on the actual achievement 

rate of the first Marco Polo Programme. The outcome of the second scenario is lower 

in absolute terms than the outcome of the first scenario but still shows great similarity 

with the first one. Welfare increases, and so does output. The EU internal market still 

benefits a lot from the ease of road congestion because all the EU member states 

will trade more with each other due to lower congestion problems (and less with third 

countries). The total benefits brought about in the second scenario is estimated as 

1621 million euro. This is a contribution of 0.012% to the total GDP of the EU. This 

percentage shows that even if the Marco Polo II Programme is only as successful as 

Marco Polo I, in terms of GDP and National Income it is still a good return on EU 

budget investment. 

 

Concluding the outcomes of the scenarios, the potential effects of the Marco Polo II 

Programme in terms of road congestion on the EU economy are positive. The total 

benefits are estimated at 2637 million euro under scenario 1 and 1621 million euro 

under scenario 2. Taking the limited budget of 450 million euro into account, the 

benefits generated are considerably higher than the costs for the programme. 

Moreover, besides the effect brought from the reduction in road congestion, the 

Marco Polo II Programme also contributes to the reduction in emissions, which also 

has a huge positive effect on the environment. That aspect was not discussed in this 

thesis. 

 

Recommendations 

Speaking of recommendations for future plans of European Commission, no matter 

whether it is going to be a brand new plan or the successor of the Marco Polo II 

Programme, improving the actual achieve rate is of the first priority. Observed from 

the comparison of two scenarios, the actual achievement rate directly influences the 

benefits brought from the ease of road congestion. On the other hand, even though 

there are more projects located in Western Europe where the most congested areas 

in EU are, and where the congestion index is already taken into consideration, the 

percentage change in trade value doesn’t show a big difference between Western 

Europe and other areas. This result reveals that there is no need to put the focus on 

the most congested area. Besides, the most congested areas are also relatively 

more developed than other areas, which means the projects located in the most 

congested areas might be costly and also hard to reach a high achieve rate.  

 

Also, due to the lack of complete data and information, the assumptions about the 

elasticities used, and the tariff of the United States and the rest of world are based on 

the preliminary literature review. Thus the assumption might not be accurate enough 

and this leaves some spaces for the future research in this area.  
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7.5 Elasticity matrix in scenario 1 & scenario 2 
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