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Executive Summary The present deliverable covers a wide field of issues relevant for the long -term development of transport in Western European countries. Forecasts for external factors are generated, for 2020 at regional and for 2040 at national level. Demand/ supply interaction in the transport sphere is subject to analysis and effects of changes in supply parameters on demand are examined. Changes in regulatory systems applied for passenger and freight transport are illustrated. Research on changes in trends focuses on identifying driving forces behind the development of freight and passenger transport demand. Also the issue of decoupling demand for freight transport from economic growth and decoupling of motorization from economic growth is dealt with. Finally institutional aspects and their impacts on the transport modes are scrutinised. Demand for passenger and freight transport is substantially influenced by external factors, like population, employment, GDP and motorization. Thus forecasts for external factors are generated. One of the objectives of this study is the extension of the macro-economic part of the SCENARIOS System Dynamics Model. The extended model is based on the model developed by Nathan Forrester 1982. Additionally it includes ideas of the multiplier accelerator model of Samuelson (1939) and of the IS-LM model of Hicks. Looking backwards hardly any economic indicator can be identified that is not following an oscillating trend. It is the nature of our economy that periods of booms are followed by times of depressions and vice versa. Due to the integration of the multiplier accelerator model the SCENES System Dynamics Model reflects current more realistic developments, than the former trends generated by the SCENARIOS model. On the other hand such oscillating trends are more sensitive. A change of the development of the interest rates would result in significant changes for many other trends. The system dynamics model is mainly determined by the regional development. However, the model considers functional regions rather than real regions. Since each region belongs to one of these functional regions, the projections for a specific region are significantly influenced by the functional performance. On the other hand, the functional performance represents nothing but an average development of the considered cluster. Hence additional information has to be taken into account, if specific regional trends are forecasted. The authors show one way for the transformation and provide annual growth rates for GDP, employment, population and motorization for 1994 to 2020 at NUTS 2 level and for 2020 to 2040 at national level. In order to explain long-term changes in transport patterns a focus on second round interactions between improvement of transport infrastructure and land-use changes is essential. With the ASTRA System Dynamics Model it is shown that second round effects indeed occur and have a relevant magnitude. An interactive demand/ supply interaction scheme based on Markov chains illustrates how difficult and questionable it is to assume a steady equilibrium between demand and supply in transport. The impacts of supply changes in terms of regulations imposed by transport policy are illustrated for the example of freight transport in and through Switzerland. The long-term development of transport markets is also significantly influenced by the regulation schemes applied. Especially since 1985 changes in the regulatory and organisational system have been stimulated in order to improve allocative efficiency and competitiveness. Different concepts of deregulation, which have been applied for Western European freight and passenger markets are illustrated and supplemented by the use of specific examples, focusing on passenger transport in three cities (London, Frankfurt and Lyon), rail freight (Germany, Great Britain, USA) and the north-south corridor.
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Research on changes in trends has shown that the general trend in freight and passenger transport is growth. Emerging markets have been transport on the road and by air, while rail and -as far as freight transport is concerned- inland waterway have shown continuous downtrends. The drivers behind these developments are worked out. Special importance is attached to the issue of decoupling. Correlation between demand for freight transport and economic growth is examined by analysing transport elasticities, transport intensities and applying correlation analyses. For passenger transport the aspect of decoupling is dealt with respect to motorization. The deregulation process of the different transport fields is accompanied by significant changes of the institutional framework. While the number of new projects in the road sector will decrease in the future, maintenance becomes more and more cost intensive. Public funds will not suffice to cover the required investments. Therefore the users of the road infrastructure will have to participate at the increasing costs. However, new financial systems will require new partners and, accordingly, institutions. It is clear that the rail sector was in decline and could not compete with road. A new strategy was necessary in order to give rail a chance to survive. Directive 91/440 has opened an important debate for European transport, to which institutional economics can make an important contribution. The upcoming dynamics of the rail market are analysed from the institutional point of view. Finally the air sector is considered. The institutional environment changes, according to the air transport market, in a highly dynamic way. The trend towards global airline alliances will continue. Furthermore airlines more and more finance new terminals. This will on the one hand result in a higher convenience for the passengers and on the other hand lead to additional entry barriers. Simultaneously a trend towards the 'virtual airline' can be observed. Planes and crews are leased, ticketing is automated and maybe even the administration is outsourced. Besides the airlines the airports are affected by the dynamic development of the air transport market. The ongoing privatisation of the airports is in particular analysed with regard to the slot distribution. The rapidly growing air traffic is also characterised by frequent and, for the airlines, expensive delays. Hence the question arises, which institutional framework of the Air Traffic Control would be the best solution to deal with this problem.
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INTRODUCTION



1.1



Relevance for the SCENES project



Deliverable D3a, "Drivers of Transport Demand -Western European Countries-" is a result of comprehensive research on items relevant for the long-term development of the transport sphere. Together with Deliverable D3b, which is the counterpart of D3a for CE and CEE countries, and the SCENES Internet Database1, Deliverable D3a serves as a baseline for the development of internally consistent EU scenarios and provides information for the SCENES European Forecasting Model.



Development of internally consistent EU scenarios



SCENES European Forecasting Model



D3b: Drivers of D3a: Drivers of Transport Demand Transport Demand Analysis of driving forces for the long-term development of transport markets in Western European countries



Analysis of driving forces for the long-term development of transport markets in CEEC



Figure 1: Implementation of the deliverable into the SCENES project 1.2



Contents of the Deliverable



1.2.1



General overview



The present report covers a wide field of issues relevant for the evolution of transport markets in Western Europe. The drivers of transport demand are worked out by focusing on a wide range of topics, which substantially have impacts on the transport sphere. The aspects, which are dealt with in the present report, are as follows: • • • • •



1



Generation of forecasts for external factors for 2020 and 2040 (task 1) Research on demand/ supply equilibrium and demand/ supply interactions (task 2) Analysis of dynamics of markets, regulatory systems (task 3) Examination of breaks/ changes in trends and decoupling (task 4) Research on institutional aspects (task 5)



See SCENES Deliverable D6
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In consideration of the five tasks the view on transport is rather comprehensive. Various aspects with influence on European transport markets are subject to examination. The tasks, which are dealt with in the present report, are in close coherence with following four spheres: • Economy • Policy • Society • Institutions External factors like GDP, population, employment and motorization depend on societal and especially on economic patterns. The future development of socio-economic variables (task 1) has substantial influence on the development of transport demand. Changes in society and economy are preconditions for changes in trends in transport, which are subject to examination in task 4. Changes in trends in passenger transport depend more on societal changes, whereas freight transport is influenced mostly by economic compulsions. Supply changes in the transport sector (e.g. infrastructure investments) are subject to (transport) policy and -due to budget restrictions- also to the general economic situation. Demand/ supply equilibrium and demand/ supply interactions are analysed in task 2. "Regulatory systems" (task 3) and "Institutional aspects" (task 5) belong to the spheres policy and institutions. (Transport) policy defines not only the regulatory scheme to be applied to the transport sector, but also the way institutions have impacts on transport.



Drivers of Transport Demand



Society



Institutions



Task 1: External factors (e.g. population,motorization, employment, GDP)



Task 3: Regulatory Sytems Task 5: Institutional Aspects



Task 4: Breaks/ Changes in Trends



Economy



Policy Task 2: Supply Change (e.g. infrastructure investments)



Figure 2: Drivers of Transport Demand Chapter 2 deals with the generation of forecasts for external factors for 2020 at regional (NUTS 2) level and for 2040 at national level. For generating regional forecasts results for functional regions from SCENARIOS2 are assigned to "real" regions. In addition, a further development of the SCENARIOS System Dynamics Model is used for the generation forecasts at macro-level (EU 15). Chapter 3 deals with demand-supply interaction and equilibrium in transport. In order to examine demand-supply interaction and the effects of changes in supply parameters on demand the ASTRA System Dynamics Model is applied. In addition, a demand-supply interaction scheme



2



See SCENARIOS Deliverable C1, December 1998.
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based on Markov chains is built up and calibrated to repeat time series. The issue of demand reaction caused by regulation is illustrated by the example of freight transport in Switzerland. In section 4 changes in regulatory systems applied for passenger and freight transport are examined. A general overview of regulatory change in passenger and freight transport is supplemented by the use of specific examples, focusing on passenger transport in three cities, rail freight and the north-south corridor. Chapter 5 is devoted to analysis of changes/ breaks in trends. By examining time series it is analysed whether or not there have been any changes in trends in the demand for freight and passenger transport and in modal split. The drivers behind the past evolution are worked out. Furthermore, the aspect of decoupling of growth of freight transport demand and motorization from economic growth is dealt with. Chapter 6 covers the theory of institutional aspects and its implications on the transport modes road, rail and air. 1.2.2



Application of System Dynamics Models



In the present report three kinds of System Dynamics Models (SDM) are mentioned: The SCENARIOS SDM, the SCENES SDM and the ASTRA SDM. The SCENARIOS and the SCENES SDM are mentioned in section 2. The SCENARIOS SDM has not been applied for SCENES, but the forecasts for functional regions generated by the SCENARIOS SDM were assigned to the individual NUTS 2 regions. The way, how the forecasts for functional regions were assigned to 'real' regions is explained in section 2.3. The SCENES SDM is based on the SCENARIOS SDM, with an improved macro-economic part, which is based on a model framework developed by Nathan Forrester 1982. Additionally it includes ideas of the multiplier accelerator model of Samuelson (1939) and of the IS-LM model of Hicks. Looking backwards hardly any economic indicator can be identified that is not following an oscillating trend. It is the nature of our economy that periods of booms are followed by times of depressions and vice versa. Due to the integration of the multiplier accelerator model the SCENES System Dynamics Model reflects current more realistic developments, than the former trends generated by the SCENARIOS model. The results of the SCENES SDM are compared with the results of the SCENARIOS SDM for the 'macro region' EU 15. For examining effects of supply changes on demand for passenger transport the ASTRA SDM is used (section 3.3). The ASTRA model has an extensive transport sector with a classical 4-stage transport model implemented. Since neither the SCENARIOS nor the SCENES SDM have such a detailed transport sector, the ASTRA SDM is more dedicated to this analysis. For examining demand reaction on supply changes a prototype version of the ASTRA SDM has been used. For the exercise in SCENES in particular the regional and the transport module of the ASTRA SDM are decisive. In the applied prototype version of the ASTRA SDM the performance of these modules has been on a highly satisfying level, so that the application of a prototype version of the ASTRA SDM for the objectives in SCENES can be justified.
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Introduction



Main goal of the SCENARIOS project was the design of a trend scenario for the transport development. In the second half of the project the consortium decided to take dynamic models into account, in particular with regard to the SCENES project. The generation of regional forecasts are based on the SCENARIOS System Dynamics Model3. Due to more precise modelling various changes have been made (see paragraph 2.2). Naturally, the results are still provided for functional regions. To present forecasts for 'real' regions a transformation must be done. It should be mentioned that any kind of transformation would provoke inaccuracy. The transformation process and the results are given in paragraph 2.3. 2.2



Changes of the SCENARIOS System Dynamics Model



The SCENARIOS System Dynamics Model has been developed with regard to the incorporation of policy instruments and considers regional policies that match with the defined functional regions. Though it is tough to translate the regional policies into functional relationships, the model runs delivered quite reasonable results. (German) Politicians get not tired to emphasise that the coming Europe will become a Europe of strong regions. However, such a favourable trend has to be supported by an appropriate policy at macro-European level. Main goal of this chapter is therefore to extend the macroeconomic part. 2.2.1



The Extended Macro-economic Part



The extended macro-economic part is based on the model developed by Nathan Forrester 1982. Additionally it includes ideas of the multiplier accelerator model of Samuelson (1939) and of the IS-LM model of Hicks. The model of Samuelson emphasises the mutual dependency of consumption and output, and of investment and demand. While Samuelson chose to represent investment as a function of change in consumption, it is considered to be a function of desired capital for the system dynamics model. Thus investment depends on the difference between desired and actual capital. The change of capital is defined as the annual differences between investment and depreciation. Since the desired capital is dependent on the interplay of interest rate and money stock the interest rate influences investment significantly (IS-LM). Generally increasing interest rates lead to decreasing investments and vice versa. Contrary to the further development of investment an oscillating development can be found. Figure 3 shows the development of the investments and the capital. The following figures distinguish between the results of the old SCENARIOS System Dynamics Model and the new SCENES System Dynamics Model.



3 See SCENARIOS Deliverable C1: Socio-Economic external developments, spatial dynamics and their relations to transport
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Figure 3: European investments and capital in prices of 1991 (in billion EURO) Higher investments lead to higher final sales. Apart from the investments the demand-driven part is determined by the household consumption, the government spending and the net exports. Due to the fact, that the total values of exports and imports become more and more equal, the net exports are assumed to become rather small. The government spending is dependent on the GDP. However, the model includes eventual public investments in order to push the economy in a period of depression with decreasing private investments. By far the highest percentage of the final sales is determined by the private consumption. 1 : Fin alSales_new 1: 2: 3:
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Figure 4: Final sales and private consumption (in billion EURO) According to Friedman the household consumption is defined as a constant share of permanent income. Considering one private household the assumption of a constant marginal consumption quota is certainly questionable. The household will probably save more money, if a drop of income is expected. The consumption ratio would decline. Once the household realises a smaller income, the ratio will increase again. Any household with low income has to spend a relatively
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high share of its income for food, clothing and housing. Vice versa a doubling of an already high income would not result in a doubling of consumption. However, regarding the national income a more constant rate of consumption can be assumed. In Figure 5 the development of the rate of consumption is given for nine European countries. Between 1970 and 1993 the national income of these countries increased constantly. However, a functional relationship between the development of the national income and the rate of consumption could not be identified. For the model the estimated rate of consumption has been set to 0.8. 0.9
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Figure 5: Development of the rate of consumption 1970 - 1993 Reliable estimations about the national consumption for 2040 can not be delivered. Even if the consumption quota is considered to be constant, the development of many indicators is rather uncertain for such a long period. Though the model takes most of the indicators into account, only the European development and not the national performance can be considered. Box1 + = = + = + =



Gross Domestic Product balance factor income Gross National Product Depriciation Net National Product indirect taxes subsidies National income balance transfers Privately Disposable Income



In the model the final sales are equal with the aggregated demand, which influences short run as well as long run expected demand. While the long run expected demand is entangled with the desired capital, the short run expected demand is partly responsible for the desired employment. Since the short run expected demand follows a much more oscillating development than the employment, Forrester included a 'time to adjust employment' variable. Despite the adjustment the oscillating seems too strong for the European labour market, which is much more regulated than the American one. Hence the real employment is mainly determined by the regional employment in this model. Within a defined corridor (maximum and minimum of total regional employment) an oscillating development is possible. The positive trend of an increasing employment correlates with a declining rate of unemployment. Another explanation for the drop of unemployment is the demographic situation. The ageing process and the relatively weak mid-age generation will reduce the pressure at the European labour market in the future.
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Figure 6: European employment (in 1000) and rate of unemployment The employment mainly determines the supply-driven part of the model. Considering the supply side the complementary factor is capital. With the help of a Cobb-Douglas production function the potential output is calculated. 1 : Capit al 1: 2: 3:
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Figure 7: Potential output, Capital (in billion EURO), employment (in 1000) Finally the GDP is calculated. According to Forrester it is a weighted average of potential output and short-run expected demand. "The weighting parameter is the flexibility of capacity utilisation. Higher flexibility means that output can vary more strongly with expected demand and is constrained less by potential output. Increased production in the absence of new capacity is accomplished through the use of overtime, extra shifts, and more intensive use of capital plant" (Forrester 1982, p. 87) Currently the weighting parameter is set to 0.45. As for the other figures the GDP shows, in contrast to the former calculation (GDP_old), an oscillating development.
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Figure 8: Development GDP in billion DM (former and current projection) Up to 2025 the projections are similar. However, the later developments differ. While the former calculation suggested a strong exponential growth of the European GDP the growth rates responsible for the current forecast vary and finally suggest a more moderate development. 2.2.2



The Plausibility of the New Results



Looking backwards hardly any economic indicator can be identified that is not following an oscillating trend. It is the nature of our economy that periods of booms are followed by times of depressions and vice versa. Therefore the current developments seem more realistic, than the former trends. On the other hand such oscillating trends are more sensitive. A change of the development of the interest rates would result in significant changes for many other trends. Whether e.g. the ECB (European Central Bank) decides to decrease the interest rates and thus to push the economy, or contrary to fight against inflation with higher interest rates can only partly taken into account by the model. Though the ECB will follow general rules (which can be included) the decision is strongly depending on expectations too. A similar problem occurs for the private households. Their decision to spend or to save money is certainly determined by the permanent income. However, it is also influenced by expectations concerning the future. Unexpected behaviour will not result in totally different character of the oscillating trends but it may lead to a mitigation, reinforcement or displacement of the developments. Figure 9 provides an overview of the most important causalities of the model. For the sake of clarity only the main indicators have been considered. Each arrow from A to B is either marked by a '+', a '-' or an '0'. A '+' means, that an increasing A leads to an increasing B and a decreasing A to a decreasing B, e.g. an increasing permanent income leads (via consumption) to increasing final sales. Contrary a '-' means, that an increasing A results in a decreasing B and vice versa a decreasing A in an increasing B. As an example the relationship between interest rate and desired capital can be mentioned. Finally some arrows are marked with an '0'. For these cases the causality is not clear.
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Figure 9: Causalities within the macro-economic part of the SCENES System Dynamics Model



2.3



Transformation of the Functional Multipliers



The system dynamics model is mainly determined by the regional development. However, the model considers functional regions rather than real regions. Since each region belongs to one of these functional regions, the projections for a specific region are significantly influenced by the functional performance. On the other hand, the functional performance represents nothing but an average development of the considered cluster. Hence additional information has to be taken into account, if specific regional trends are forecasted. It should be emphasised that the functional multipliers are the result of a complex model. To avoid colinearity some indicators must not be considered for the transformation. According to the model the development of motorization correlates strongly with the development of the development of regional private incomes. Hence this indicator is already incorporated in the functional multiplier and is not considered a second time. Contrary the national performance of GDP or population growth is not included in the model and is taken into account for the transformation. The functional multipliers can be derived by the SCENARIOS System Dynamics Model. 2.3.1



Transformation of the GDP Growth



The 'real' growth is mainly determined by the functional growth according to the relevant cluster. Additionally the national performance is taken into account. Since short- and medium run expected demand also influence the output, the household consumption is supposed to affect the 'real' growth rate too. The indicators functional growth rate, national performance and household consumption are combined by multiplication. National performance and household consumption are considered as normalised and weighted values, i.e. the average national performance and household consumption in each considered cluster is 1. Furthermore these indicators are adjusted or weighted by k=[0;1]. An adjustment factor of 1 means that the correspondent normalised
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indicator is not adjusted at all. A k close to 0 means that the factor is artificially shifted closer to the average of the normalised values 1. Assume that the normalised household consumption for region x is 1.3. If k=1 the normalised household consumption factor remains 1.3. However, the relevance of the household consumption may be considered as minor important. If therefore a k=0.5 is chosen the factor is shifted towards the average 1. The new factor is 1.15 (=1.3+(11.3)*(1-0.5)). It will obviously influence the multiplication in a minor way. If k=0 the factor would be 1 (=1.3+(1-1.3)*(1-0)) and hence would not influence the result at all. The weighting factor for the functional growth is always 1. rmGDP = fmGDP * k1 * (n _ nmGDP + (1 − n _ nmGDP ) * (1 − k2 )) * (n _ hh + (1 − n _ hh) * (1 − k3 ))



with:



rmGDP: fmGDP: n_nmGDP:



regional multiplier (GDP) (total 1994-2020) functional multiplier (GDP) (total 1994-2020) normalised national multiplier (GDP) (total 1994-2020)



n_hh: k1: k2: k3:



normalised household consumption adjustment factor fmGDP = 1 adjustment factor n_nmGDP = 1 weighting factor n_hh =0.5



(1)



The multiplier rmGDP can be interpreted as total effect from 1994-2020. The annual growth rate in percent a_rmGDP : can be calculated according to the formula (2) a _ rmGDP = (26 rmGDP − 1) * 100



(2)



Example: Stockholm belongs to the cluster 'service dominated regions, over average performing'. The functional multiplier (total 1994-2020) is 2.08. This corresponds to an average annual growth rate of 2.86%. The national performance for Sweden is under average for this cluster. Normalised and weighted the factor is 0.9. Finally the household consumption is under average too. After the weighting and normalising process the consumption factor is 0.96. The multiplier for Sweden is therefore 2.08*0.9*0.96 = 1.82. This corresponds to an average annual growth rate of 2.34% (instead of the functional annual growth of 2.86%). Functional and regional multiplier are mainly determined by the productivity. Since the British regions are generally characterised by a low productivity (for the considered cluster) the potential GDP growth without additional employment is rather high. It is likely that the productivity in the United Kingdom catches up with the productivity of the other European G7 countries rapidly. Therefore relatively high GDP growth rates are justified as well as sligthly decreasing employment rates. However, the current contrary development of the EURO (weak) and the British Pound (strong) will, due to expansive export prices, slow down GDP growth. Therefore a decelerator is applied for the British forecasts. 2.3.2



Transformation of the Employment Growth



The real employment growth rate is based on the functional employment growth. Additionally the GDP performance, calculated above and the productivity are taken into account. Both are normalised and weighted again (relevance of GDP performance and productivity is equal and not as high as the relevance of the functional employment growth). It is assumed that over average GDP growth will finally result in less pressure at the labour market. Productivity is supposed to grow for each region. However, it is expected that productivity will grow faster for regions with lower current productivity. (General assumption of the model is the assimilation of productivity within regions in one cluster in the long run.) I.e. the higher the current productivity the lower the
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future productivity growth rates. Lower productivity growth rates will reduce the pressure at the labour market. rmem = fmem * k4 * (n _ rmGDP + (1 − n _ rmGDP ) * (1 − k5 )) * (n _ prod + (1 − n _ prod ) * (1 − k6 ))



with:



rmem: fmem: n_rmGDP:



(3)



regional multiplier (employment) (total 1994-2020) functional multiplier (employment) (total 1994-2020) normalised regional multiplier (GDP) (total 1994-2020)



n_prod: normalised productivity k4: weighting factor fmem = 1 k5: weighting factor n_rmGDP = 0.5 k6: weighting factor n_prod =0.5 Again the multiplier rmem can be interpreted as total effect from 1994-2020. The annual growth rate in percent a_rmem can be calculated according to the formula (4) a _ rmem = (26 rmem − 1) * 100



(4)



Example: For Stockholm the functional multiplier is 1.07, what corresponds to an average annual growth rate of 0.26%. The normalised and weighted factor for the GDP performance is 0.935 (below the average = 1). The productivity is relatively high and causes a factor of 1.073. Thus the employment multiplier for Stockholm is 1.07*0.935*1.073=1.073. The average annual growth rate is 0.27% which is slightly higher than the functional growth rate. 2.3.3



Transformation of the Population Growth



The real population growth is determined by the functional growth, the national growth and by the employment growth. The employment growth is weighted relatively low, but probably the migration effect depends partly on the performance of the labour market. Functional and national growth are considered to be equal important: rm po = fm po * k7 * (n _ nm po + (1 − n _ nm po ) * (1 − k8 )) * (n _ rmem + (1 − n _ rmem ) * (1 − k9 ))



with:



rm po : fm po : n_nm po : n_rmem : k7: k8: k9:



(5)



regional multiplier (population) (total 1994-2020) functional multiplier (population) (total 1994-2020) normalised national multiplier (population) (total 1994-2020) normalised regional multiplier (employment) (total 1994-2020) weighting factor fmpo = 1 weighting factor n_nmpo = 1 weighting factor n_rmem =0.25



The annual growth rate in percent a_rmpo can be derived according to formula (6) a _ rm po = (26 rm po − 1) * 100



(6)



Example: The functional growth for Stockholm is 1.11 (0.4% p.a.). Since the Swedish population grows slightly faster than the European average the factor is 1.02. The employment situation in Stockholm is almost average (1.007). The total multiplier is 1.14. This corresponds to an average annual growth rate of 0.52%, compared to 0.4% for the whole cluster. 2.3.4



Transformation of the Motorization Growth



Again the 'real' growth is based on the functional growth. Additionally it is assumed that motorization will grow faster if the current level is relatively low. Contrary regions with already
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relatively high motorization rates are closer to saturation and car availability will therefore not grow as fast as for their lower equipped counterparts in the considered cluster. rmmot = fmmot * k10 * (



with:



1 1 + (1 − ) * (1 − k11 )) n _ mot n _ mot



rmmot: fmmot: n_mot: k10: k11:



(7)



regional multiplier (motorization) (total 1994-2020) functional multiplier (motorization) (total 1994-2020) normalised regional motorization 1994 weighting factor fmmot = 1 weighting factor n_mot = 0.25



The calculation of the annual growth rate in percent a_rmmot follows formula (8) a _ rmmot = (26 rmmot − 1) * 100



(8)



Table 1 shows the results for the EU NUTS2 regions. It is important to emphasise that the calculation of an average growth rate suggests a continuously in- or decreasing development that is not probable. E.g. the population declines for almost all regions from 2010 on. Since in 2020 the population is still higher than in 1994, the average growth rate is still positive. However, the application of these growth rates could cause serious problems, if the further development is estimated. In paragraph 2.2 the development of various indicators is shown up to 2040. The development corresponds to the aggregated macro-region EU; national trends can hardly be derived by this model. However, taking into account the European development and having in mind former results of the SCENARIOS project (Deliverable D2) very rough growth rates can be estimated, which are shown in Table 2. It must be emphasized that this approach is not based on the system dynamics model. Therefore naturally differences occur, if the results of the national forecasts are compared with the results that can be derived by the regional forecasts up to 2020. (Unfortunately regional forecasts from 2020 - 2030 and 2030 – 2040 are not available, such that national forecasts can not be derived from the SCENES SDM) The most significant differences occur for France, Belgium, The Netherlands and Italy. The national GDP in 2020 is about 10% higher for the projection, derived by the regional system dynamics approach. The variety of assumptions, the incorporation of dynamics or the integration of expert knowledge cause quite naturally different results. As long as the differences are reasonable, the plausibility of the results is not injured but tightened. No model, no matter how complex, can be regarded as 'prophetic eye' and the users of the results should always keep in mind this matter of fact. It is recommended to take the progression of the functional forecasts, in SCENARIOS (Deliverable C1), into account when using the forecasts. Having in mind the functional character of the regional approach and the general problems of relatively long time horizons, the data can indeed be taken for each kind of modelling. Table 1: Regional average annual growth rates, GDP, employment, population, motorization for 1994-2020 Code Cluster Region Average Average Average Average annual growth GDP AT
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-0.12



-0.25



0.27



DE23



4



OBERPFALZ



2.28



-0.18



-0.28



0.27



DE24



3



OBERFRANKEN



1.73



-0.34



-0.22



0.07



DE25



3



MITTELFRANKEN



1.73



-0.15



-0.13



0.11



DE26



4



UNTERFRANKEN



2.28



0.00



-0.19



0.28



DE27



3



SCHWABEN



1.73



-0.41



-0.25



0.09



DE3



2



BERLIN



1.67



0.11



-0.10



0.49



DE4



7



BRANDENBURG



2.02



-0.48



-0.33



0.08



DE5



4



BREMEN



1.81



0.05



0.12



0.09



DE6



1



HAMBURG



1.56



0.96



0.54



0.14



DE71



3



DARMSTADT



2.13



0.51



0.18



0.05



DE72



4



GIESSEN



2.24



-0.03



-0.21



0.28



DE73



3



KASSEL



1.69



-0.24



-0.17



0.09



DE8



8



MECKLENBURG-VORPOMMERN



2.53



0.29



-0.04



0.06



DE92



3



HANNOVER



1.61



-0.20



-0.15



0.12



DE94



4



WESER-EMS



2.15



0.13



-0.14



0.32



DEA1



1



DUESSELDORF



1.61



-0.03



0.12



0.00



DEA2



4



KOELN



2.84



0.46



0.01



0.32



DEA3



4



MUENSTER



2.18



0.12



-0.14



0.35



DEA4



4



DETMOLD



2.18



0.04



-0.12



0.27



DEA5



4



ARNSBERG



2.18



0.08



-0.09



0.35



DEB1



4



KOBLENZ



2.14



-0.16



-0.27



0.26



DEB2



4



TRIER



2.14



-0.11



-0.24



0.28



DEB3



4



RHEINHESSEN-PFALZ



2.14



0.03



-0.18



0.27



DEC



4



SAARLAND



1.89



0.03



-0.07



0.35



DED



4



SACHSEN



1.61



-1.01



-0.68



0.39



DEE1



5



DESSAU



1.56



-1.27



-0.90



0.37



DEE3



8



MAGDEBURG



2.45



0.25



-0.06



0.05



DEF



5



SCHLESWIG-HOLSTEIN



2.02



0.32



0.03



0.11



DEG



7



THUERINGEN



1.94



-0.73



-0.46



0.10



3.07



0.79



0.26



0.72



DK DK



DANMARK 5



ES



DANMARK SPAIN



ES11



7



GALICIA



3.39



0.04



0.03



0.31



ES12



7



ASTURIAS



3.53



0.65



0.30



0.41



ES13



7



CANTABRIA



3.51



0.74



0.34



0.38



ES21



6



PAIS VASCO



3.06



0.50



0.16



0.71



ES22



6



NAVARRA



3.27



0.54



0.17



0.55



ES23



5



RIOJA



3.06



0.05



-0.10



0.70



ES24



6



ARAGON



2.58



0.10



-0.02



0.73



ES3



2



MADRID



3.44



0.87



0.34



0.19



ES41



7



CASTILLA-LEON



3.22



0.40



0.19



0.39



ES42



7



CASTILLA-LA MANCHA



3.14



0.24



0.12



0.46



ES43



8



EXTREMADURA



3.41



1.00



0.39



0.34



ES51



4



CATALUNA



3.49



0.68



0.22



0.50



ES52



7



COMUNIDAD VALENCIA



3.25



0.31



0.15



0.24



ES53



6



BALEARES



2.90



0.46



0.14



0.20



ES61



7



ANDALUCIA



3.26



0.30



0.15



0.48



ES62



7



MURCIA



3.33



0.39



0.19



0.30



ES7



7



CANARIAS



3.35



0.41



0.20



0.17



SCENES Deliverable D3a: Drivers of Transport Demand -Western European CountriesFI



24



FINLAND



FI11



1



UUSIMA



2.65



-0.32



0.10



0.28



FI12



3



ETELÄ-SUOMI



2.68



-0.39



-0.05



0.41



FI13



6



ITÄ-SUOMI



2.86



0.02



0.02



0.66



FI14



5



VÄLI-SUOMI



3.16



0.00



-0.05



0.52



FI15



5



POHJOIS-SUOMI



3.16



0.05



-0.03



0.64



FI2



6



AHVENANMAAN



2.86



0.27



0.13



0.35



FR



FRANCE



FR1



1



ILE DE FRANCE



3.12



1.39



0.98



0.08



FR21



5



CHAMPAGNE-ARDENNE



3.01



0.51



0.35



0.11



FR22



5



PICARDIE



3.04



0.35



0.18



0.35



FR23



3



HAUTE-NORMANDIE



2.54



0.46



0.42



0.21



FR24



3



CENTRE



2.35



0.18



0.30



0.14



FR25



5



BASSE-NORMANDIE



2.78



0.52



0.26



0.34



FR26



5



BOURGOGNE



2.65



0.33



0.18



0.43



FR3



5



NORD-PAS-DE-CALAIS



2.64



0.59



0.29



0.45



FR41



4



LORRAINE



2.87



0.88



0.45



0.34



FR42



3



ALSACE



2.54



0.54



0.46



0.10



FR43



3



FRANCHE-COMTE



2.39



0.31



0.35



0.11



FR51



5



PAYS DE LA LOIRE



2.74



0.28



0.15



0.32



FR52



6



BRETAGNE



2.56



0.34



0.24



0.34



FR53



6



POITOU-CHARENTES



2.34



0.27



0.21



0.35



FR61



5



AQUITAINE



2.84



0.28



0.16



0.25



FR62



6



MIDI-PYRENEES



2.58



0.49



0.30



0.33



FR63



6



LIMOUSIN



2.47



0.43



0.28



0.34



FR71



4



RHôNE-ALPES



2.87



0.72



0.39



0.32



FR72



6



AUVERGNE



2.78



0.48



0.30



0.36



FR81



6



LANGUEDOC-ROUSSILLON



2.69



0.55



0.33



0.34



FR82



5



PROVENCE-ALPES-COTE D'AZUR



2.87



0.60



0.29



0.25



FR83



6



CORSE



2.74



1.78



0.83



0.13



GR



GREECE



GR11



8



ANATOLIKI MAKEDONIA, THRAKI



2.33



-0.68



-0.25



1.08



GR12



8



KENTRIKI MAKEDONIA



2.27



-0.33



-0.07



0.82



GR13



8



DYTIKI MAKEDONIA



2.18



-0.30



-0.05



1.16



GR14



8



THESSALIA



2.24



-0.37



-0.09



1.23



GR21



7



IPEIROS



2.15



-0.35



-0.01



0.99



GR22



8



IONIA NISIA



2.46



-0.43



-0.12



0.98



GR23



8



DYTIKI ELLADA



2.21



-0.26



-0.04



1.65



GR24



7



STEREA ELLADA



1.98



-0.47



-0.07



2.31



GR25



8



PELOPONNISOS



2.50



-0.28



-0.04



1.94



GR3



8



ATTIKI



2.65



-0.03



0.08



0.21



GR41



8



VOREIO AIGAIO



2.65



-0.33



-0.07



1.09



GR42



7



NOTIO AIGAIO



1.73



-0.96



-0.32



1.33



GR43



7



KRITI



1.87



-1.11



-0.39



1.17



6



IRELAND



3.85



0.92



0.56



0.91



IE IE



IRELAND



IT



ITALY



IT11



4



PIEMONTE



2.22



0.40



0.02



0.18



IT12



5



VALLE D'AOSTA



2.58



0.43



-0.01



-0.01



IT13



5



LIGURIA



2.45



0.44



-0.01



0.28
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IT2



4



LOMBARDIA



2.7



0.76



0.18



0.21



IT31



5



TRENTINO-ALTO ADIGE



2.99



0.52



0.03



0.26



IT32



4



VENETO



2.87



0.69



0.15



0.24



IT33



5



FRIULI-VENEZIA GIULIA



2.52



0.38



-0.04



0.14



IT4



5



EMILIA-ROMAGNA



2.6



0.40



-0.02



0.13



IT51



6



TOSCANA



2.21



0.39



0.03



0.23



IT52



6



UMBRIA



2.13



0.21



-0.05



0.21



IT53



6



MARCHE



2.28



0.35



0.01



0.24



IT6



1



LAZIO



2.01



0.10



0.22



-0.14



IT71



6



ABRUZZI



2.12



0.04



-0.13



0.34



IT72



7



MOLISE



2.26



0.25



0.05



0.19



IT8



7



CAMPANIA



2.45



0.36



0.10



0.17



IT91



7



PUGLIA



2.68



0.42



0.12



0.22



IT92



7



BASILICATA



2.35



0.15



0.00



0.22



IT93



8



CALABRIA



3.1



1.45



0.50



0.13



ITA



7



SICILIA



2.46



0.39



0.11



0.11



ITB



7



SARDEGNA



2.54



0.45



0.14



0.12



4.39



2.43



1.26



-0.11



LU LU1



LUXEMBOURG 1



NL



LUXEMBOURG THE NETHERLANDS



NL11



3



GRONINGEN



2.33



0.51



0.44



0.52



NL12



1



FRIESLAND



2.30



-0.51



0.16



0.31



NL13



1



DRENTHE



2.30



-0.51



0.16



0.19



NL21



2



OVERIJSSEL



2.63



0.10



0.17



0.43



NL22



3



GELDERLAND



2.12



-0.07



0.15



0.31



NL23



1



FLEVOLAND



2.30



-0.79



0.02



0.35



NL31



2



UTRECHT



2.63



0.30



0.25



0.39



NL32



2



NOORD-HOLLAND



2.63



0.34



0.27



0.47



NL33



2



ZUID-HOLLAND



2.63



0.52



0.35



0.48



NL34



1



ZEELAND



2.30



-0.12



0.35



0.21



NL41



2



NOORD-BRABANT



2.63



0.28



0.25



0.33



NL42



2



LIMBURG (NL)



2.63



0.14



0.18



0.38



NW



NORWAY



NW11



5



FINMARK



3.11



-0.07



0.12



0.75



NW12



5



TROMS, NORDLAND, NORDTRONDELAG



3.11



0.13



0.21



0.59



NW21



5



SOR-TRONDELAG, HEDMARK, OPPLAND



3.11



0.36



0.32



0.47



3.11



0.25



0.27



0.61



5



MORE-OG ROMSDAL, SOGN OG FJORDANE, HORDALAND, ROGALAND



3.11



0.13



0.21



0.50



NW23



5



AUST-AGDER, VEST-AGDER, TELEMARK, VESTFOLD, BRUSKERUD



NW24



1



OSLO, AKERSHUS, OSTFOLD



2.64



0.29



0.56



0.22



0.24



0.35



0.19



NW22



PT



PORTUGAL



PT11



8



NORTE



4.15



PT12



8



CENTRO (P)



3.69



0.05



0.11



0.19



PT13



2



LISBOA E VALE DO TEJO



3.06



-0.08



0.09



0.41



PT14



8



ALENTEJO



3.51



0.16



0.32



0.22



PT15



8



ALGARVE



3.90



0.41



0.43



0.19
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SWEDEN



SE01



1



STOCKHOLM



2.34



SE02



4



OESTRA MELLANSVERIGE



2.91



0.18



0.16



0.48



SE03



5



SMALAND MED OEARMA



2.84



-0.07



-0.02



0.42



SE04



6



SYDSVERIGE



2.55



0.33



0.23



0.41



SE05



4



VAETSVERIGE



2.91



0.32



0.21



0.39



SE06



6



NORRA MELLANSVERIGE



2.55



0.31



0.23



0.44



SE07



5



MELLERSTA NORRLAND



2.84



0.04



0.04



0.39



SE08



5



OEVRE NORRLAND



2.84



0.02



0.03



0.42



UK



0.27



0.52



0.26



UNITED KINGDOM



UK11



4



CLEVELAND, DURHAM



2.41



0.02



0.04



0.60



UK12



4



CUMBRIA



2.41



-0.01



0.03



0.60



UK13



6



NORTHUMBERLAND, TYNE



2.14



-0.20



-0.05



0.63



UK21



6



HUMBERSIDE



1.99



-0.41



-0.14



0.63



UK22



6



NORTH YORKSHIRE



1.99



-0.25



-0.07



0.63



UK23



4



SOUTH YORKSHIRE



2.13



-0.22



-0.16



0.60



UK24



4



2.26



-0.26



-0.08



0.60



2.41



-0.16



-0.04



0.60



2.41



-0.14



-0.03



0.60



UK31



4



UK32



4



UK33



6



WEST YORKSHIRE DERBYSHIRE, NOTTINGHAMSHIRE LEICASTERSHIRE, NORTHHAMPTON LINCOLNSHIRE



2.14



-0.37



-0.13



0.63



UK4



6



EAST ANGLIA



2.14



-0.22



-0.05



0.63



UK51



1



BEDFORDSHIRE, HERFORDSHIRE



2.09



-0.39



0.13



0.23



-0.35



0.20



0.23



UK52



1



BERKSHIRE, BUCKINGHAMSHIRE, OXFORDSHIRE



2.14



UK53



1



SURREY, EAST-WEST SUSSEX



2.10



-0.32



0.20



0.23



UK54



2



ESSEX



2.41



-0.15



0.02



0.40



UK55



2



GREATER LONDON



2.41



0.64



0.36



0.40



UK56



1



HAMPSHIRE, ISLE OF WIGHT



2.14



-0.35



0.20



0.23



UK57



1



KENT



2.11



-0.37



0.20



0.23



UK61



6



AVON, GLOUCESTERSHIRE



2.04



-0.34



-0.11



0.63



UK62



6



CORNWALL, DEVON



2.04



-0.34



-0.11



0.63



UK63



6



DORSET, SOMERSET



2.04



-0.34



-0.11



0.63



-0.22



-0.07



0.60



UK71



4



HEREFORD-WORCESTER, WARWICKSHIRE



2.30



UK72



4



SHROPSHIRE, STAFFORDSHIRE



2.30



-0.37



-0.14



0.60



UK73



4



WEST MIDLANDS



2.30



0.00



0.04



0.60



UK81



4



CHESHIRE



2.28



0.10



0.08



0.60



UK82



4



GREATER MANCHESTER



2.28



-0.18



-0.05



0.60



UK83



4



LANCASHIRE



2.28



-0.30



-0.10



0.60



UK84



2



MERSEYSIDE



2.10



-0.29



-0.05



0.40



UK91



6



CLWYD, DYFED, GWYNEDD GWENT, MID-SOUTH-WEST GLAMO.



2.14



-0.49



-0.18



0.63



2.14



-0.49



-0.18



0.63



UK92



6



UKA1



6



BORDERS-CENTRAL-FIFELOTHIAN-TAYSIDE



2.02



-0.57



-0.22



0.63



UKA2



5



DUMFRIES-GALLOWAY, STRATHCLYDE



2.24



-0.70



-0.35



0.57



UKA3



6



HIGHLANDS, ISLANDS



2.02



-0.57



-0.22



0.63



UKA4



6



GRAMPIAN



2.02



-0.57



-0.22



0.63



UKB



6



NORTHERN IRELAND



2.18



-0.20



-0.05



0.63



Source: IWW
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Service dominated regions, over-average performing Service dominated regions, under-average performing Industrial core, over-average performing Industrial core, under-average performing Relatively rich and rural or peripheral regions, over-average performing Relatively rich and rural or peripheral regions, under-average performing Low developed regions, over-average performing Low developed regions, under-average performing



Table 2: National average growth rates GDP, employment, productivity, population GDP (SDM) 1994-2020



GDP



Employment



1994-2020 2020-2030 2030-2040 1994-2020 2020-2030 2030-2040



Austria Belgium Denmark Finland France Germany Greece Ireland Italy Luxembourg The Netherlands Portugal Spain Sweden United Kingdom



2.41



2.35



2.12



1.48



0.39



0.30



-0.25



2.78



2.45



2.21



1.32



0.65



0.60



-0.11



3.07



3.07



2.76



2.07



0.54



0.50



-0.30



2.74



2.56



2.05



1.64



0.28



0.20



-0.15



2.62



2.70



2.57



1.74



0.74



0.70



-0.11



1.8



1.90



1.52



1.82



-0.45



-0.60



0.09



2.3



2.10



1.68



1.85



-0.38



-0.50



-0.01



3.85



3.85



3.47



2.43



1.21



1.10



-0.14



2.48



2.38



2.10



1.57



0.47



0.40



-0.10



4.39



4.39



4.17



2.50



1.93



1.90



-0.06



2.25



2.01



1.52



1.22



0.29



0.20



0.00



3.4



3.60



2.88



2.30



0.18



0.10



-0.05



3.3



2.93



2.64



1.98



0.65



0.60



-0.01



2.41



2.14



1.89



1.32



0.24



0.20



-0.10



2.3



2.25



1.80



1.44



-0.34



-0.50



-0.01



Norway Switzerland



2.99



3.01



2.87



2.73



0.21



0.14



-0.05



2.07



2.14



2.04



1.84



0.18



0.14



0.05



Productivity



Population



1994-2020 2020-2030 2030-2040 1994-2020 2020-2030 2030-2040



Austria Belgium Denmark Finland France Germany Greece Ireland Italy Luxembourg The Netherlands Portugal Spain Sweden United Kingdom



1.94



1.81



1.73



-0.19



-0.10



-0.36



1.74



1.60



1.43



0.29



0.06



-0.49



2.46



2.25



2.38



0.26



0.12



-0.16



2.25



1.84



1.79



0.02



0.17



-0.26



Norway Switzerland



Source: IWW



1.88



1.85



1.86



0.26



0.03



-0.02



2.41



2.13



1.73



-0.07



-0.07



-0.32



2.51



2.19



1.86



-0.02



-0.07



-0.08



2.62



2.34



2.57



0.56



-0.10



-1.20



1.82



1.69



1.68



-0.05



-0.20



-0.39



2.34



2.23



2.56



1.10



0.44



0.07



1.60



1.32



1.22



0.29



0.24



-0.08



3.39



2.78



2.36



0.37



0.99



-0.22



2.21



2.03



1.99



0.20



0.22



-0.58



1.79



1.69



1.42



0.04



0.31



-0.38



2.66



2.31



1.45



-0.02



-0.04



-0.08



2.12



2.01



1.98



0.53



0.40



-0.01



1.89



1.75



1.72



0.03



0.01



-0.04
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D EMAND / SUPPLY E QUILIBRIUM



3.1



Introduction



The present chapter deals with demand/ supply interaction in the transport sphere and the question, in how far equilibrium between demand and supply can be expected. After an general overview is given in section 3.2 in paragraph 3.3 the ASTRA System Dynamics Model (SDM) is applied in order to examine with a dynamic model the effects of supply side changes (transport infrastructure improvements, increase in variable car costs) on the demand for transport. In addition, with the ASTRA SDM "induced traffic" is quantified. The second model applied is also a dynamic model: a mathematical demand/ supply interaction scheme (section 3.4) is used in order to discuss, in how far the existence of an equilibrium point between demand and supply can be expected. The analysis of road freight transport in Switzerland completes the view on demand/ supply interaction by illustrating the impacts of regulation schemes on freight transport. 3.2



General Issues



Interactions between supply and demand in the transport sphere are driven by a various number of factors. The most important influencing factors and interrelations between demand and supply are illustrated by Figure 10. SUPPLY - DEMA ND EQUILIBRIUM EVALUATION GLOBAL INPUT
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Figure 10: Interrelations between demand and supply in transport As illustrated in Figure 10 there are dynamic interrelations between the demand and the supply of transport. Demand depends on supply and supply parameters again influence demand for mobility. Thus applying dynamic models, as it is done in sections 3.3 and 3.4, appears to be an appropriate technique to get an insight into these dynamic interrelations. The growth of traffic performance and traffic volume as a result of improved supply parameters is called induced traffic. Induced traffic can be defined as the additional demand for mobility, which
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is a result from an improvement of supply parameters, like infrastructure. Two kinds of induced traffic can be distinguished:4 First order effects (primarily induced traffic, induced traffic in the narrower sense) appear directly after the improvement of supply parameters. Supply side improvements reduce the generalised costs, which directly results in an increase in demand for mobility. Second order effects (secondary induced traffic, induced traffic in the wider sense) appear on the longer run: improvements of transport supply parameters can result in middle- and long-term changes in the settlement and employment structure. As a consequence of the changes in the settlement and employment structure transport performance and/or volume increases. Generally speaking it is quite difficult to quantify induced traffic. The difficulty lies in the technique to draw a clear dividing line between induced traffic and traffic shifted from one route to another or shifted from one mode to another.



3.3



Assessment of Effects of Supply Changes Modelled by the ASTRA System Dynamics Model



3.3.1



Introduction



The objective of this work is to assess the impacts, which changes in supply side parameters of passenger transport, such as infrastructure or fuel prices, have on demand for passenger transport. For the assessment a System Dynamics Model (SDM) is used, called assessment of transport strategies (ASTRA). In section 3.3.2 the ASTRA SDM model is described, with special focus on passenger transport in the land-use sub-module and the transport sub-module. The scenarios implemented into the ASTRA System are described in paragraph 3.3.3, the results of model runs are discussed in section 3.3.4. In the last paragraph the results of the impact assessment of changes in supply side parameters are summarised. 3.3.2



Description of the ASTRA System Dynamics Model Platform (ASP)



3.3.2.1 General Features The aim of ASTRA is to develop a tool for analysing the impacts of the Common Transport Policy (CTP) including secondary and long-term effects. By using the commercial System Dynamics software package 'Vensim' the ASTRA System Dynamics Platform (ASP) is developed. The ASP integrates key relationships of state-of-the-art models in the fields of macroeconomics, regional economics and land use, transport and environment. It is composed of the four submodules: macroeconomics sub-module (MAC), regional economics and land use sub-module (REM), transport sub-module (TRA) and environment sub-module (ENV). Results of the conventional5 models are used for calibration of the ASP sub-modules. There are several features of the ASP, which are common to two or more of the sub-modules. In general the following principles were adopted in the modelling process: • In the ASTRA modelling framework the elements of the classical 4-stage transport model have been retained in modelling transport demand. Trip generation and distribution modelling were considered to belong to the regional economic sub-module (REM), while modal split and assignment are considered as part of the transport sub-module (TRA).



4



See Hautzinger in: Vahlens Großes Logistik-Lexikon. Vahlen 1997. The state-of-the-art models are referred to as conventional models in contrast to the denotation system dynamics models.



5
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The representation of space is treated in two distinct ways by the sub-modules within the ASP. The macro-economic sub-module (MAC) works with a concept of “Macro Regions” which are defined in geographical space as aggregates of EU15 member countries. The passenger model in the REM uses a more abstract representation of the spatial dimension thought to be more suited for modelling passenger demand in this particular environment. This representation uses “Functional Zones” based on a functional definition of the characteristics of a zone (settlement type) where each component of the “functional zone” has a similar pattern. Both the “Macro Regions” and “Functional Zones” representations of space cover the EU15 countries. The explicit representation of the choice approach was adopted in preference to the accessibility index approach in both the regional economic sub-module (REM) and the transport sub-module (TRA). Distance bands are introduced to reflect both the responsiveness of trip lengths to travel supply characteristics, and the different modal choices selected on trips with different average distances between the zones.



3.3.2.2 Modelling Spatial Structure in REM For the passenger model in REM six functional zones were defined based on settlement type. Due to the importance of the zones in generating the demand for travel the categorisation of zones has to be done carefully, bearing in mind the need to distinguish origin/destination pairs that have specific transport relevance. The functional zoning scheme implemented within the ASTRA modelling framework for the passenger model is as follows: • Large Stand Alone Metropolitan Centres (LSA): In these zones the vast majority of the population live in the continuous urban area itself. They usually have an urban rail or metro system and the population is at least 2 million. Examples of such settlements include London, Madrid, Paris and Brussels. • Metropolitan Areas plus Hinterlands (MPH): In these zones outside the large metropolitan area there is a substantial surrounding region which contains a significant non-metropolitan population e.g. Cataluna (Barcelona), Lazio (Rome) and Rhone-Alpes (Lyon). • High Density Urbanised Areas (HDU): In these zones there is a collection of medium to large cities adjacent to one another within which the majority of the population reside e.g. West Yorkshire, Ruhr. • High Density Dispersed Areas (HDD): Here although the population density is reasonably high, there is not a major city but rather a set of small to medium sized cities close together e.g. south of England outside London and parts of the Benelux countries. • Medium Density Regions (MDR): In these zones there are well dispersed small to medium sized cities e.g. areas in France and Northern Germany. • Low Density Regions (LDR): In these zones there are few large towns and the majority of the population live in small towns or rural areas e.g. Finland, Northern Sweden and Western Ireland.
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Figure 11: Functional zoning scheme for ASTRA System Dynamics Model Platform (ASP) Figure 11 illustrates the concept of the functional zoning scheme as implemented in the ASTRA SDM. The functional zoning scheme is used in three of the ASTRA sub-modules, namely the TRA, REM and ENV. 3.3.2.3 Passenger Distance Bands in TRA The operational transport sub-module is made up of a number of different economic sectors, each making reference to different average distances or distance bands. Within a sector the relevant trip purposes are analysed and a specific modal split is modelled for each trip purpose.
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Figure 12: Transport sub-module structure - Passenger component For modelling passenger transport, following five distance bands are defined: • local (distances below 3.2 km), • very short (distances between 3.2 and under 8 km),
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• short (distances between 8 and under 40 km), • medium (distances between 40 and 160 km), • long (distances longer than 160 km). The passenger transport sub-module tries to represent all transport flows - from local movements to long distance journeys - and includes: slow modes, car, bus, train and air. Obviously not all modes are represented in each distance band sector, i.e. tourism flows are modelled for long distance movements only. The combination of distance band s and travel purposes implemented in ASTRA is illustrated in Figure 12. 3.3.2.4 Modal choice in TRA The modal choice is based on the generalised costs associated to each mode of transport which in turn are calculated according to transport times and costs. The choice process is simulated using a multinomial logit model (MNL). In each distance related sector and for each trip purpose or freight category, the calculation of the generalised cost derived from the monetary cost, which depends on the specific average distance, and the time, which is either exogenous for non road modes or calculated endogenously for road modes - according to the ratio between the number of vehicles and the road capacity in the previous year (t-1). The generalised cost and the modal constant are the deterministic components of the utility function by mode and by purpose. The equation which calculates the probability to choose a mode of transport k for a given travel purpose or freight category has the general form: Pk = exp (βV k)/∑j∈T exp (βV j) where: k T Vk β



represents a transport mode, represents all transport modes available in the sector, is the deterministic component of the utility function of mode k, is a calibration parameter



Cost and time by modes of transport are different according to distance bands sectors and travel purposes or freight categories. For each mode and each sector: • transport times are the same for all trip purposes or freight categories, i.e. train time is constant for a given year for all purposes represented in the local distance sector; • transport costs are different by trip purposes or freight categories: i.e. air costs are not the same for commuting and business (mainly full price tickets on flag air companies) and tourism trips (mainly package tours on charter flights) in the long distance sector. Train
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Figure 13: Interaction among passenger sectors and road network sectors
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Transport times by non-road modes of transport in the different sectors are constant, or they might vary through time according to exogenous criteria. Transport times by road modes (i.e. car and bus) are updated, time by time, on the basis of road traffic congestion (see Figure 13). In practice, any modification in the road traffic congestion is reflected by a modification in transport times for road modes and this implies a readjustment of the modal split in the following iteration (dt) and also a readjustment of the accessibility index (generalised cost) provided to the regional economic sub-module. Modifications in the accessibility indices means that, at the following iteration, the regional economic sub-module reallocates trips and freight movements accordingly. More road congestion for specific o/d pairs of functional zones (i.e. LSA to LSA) might then imply a modal diversion from road to other modes and a different distribution of passenger and freight flows, that might be reallocated on origin or destinations with higher accessibility. 3.3.3



Scenarios Applied for Model Runs



3.3.3.1 General description In order to assess impacts of supply changes on demand for passenger transport three different policy scenarios are developed, which are compared to a business-as-usual (BAU) scenario. The scenarios vary for the price of fuel cost and the investments in road infrastructure. The scenarios themselves are implemented directly into the ASTRA model. In the next step the key variables of passenger transport that are influenced by changes in transport investments and higher fuel prices are described. Because of the integration of the four sub-modules and the numerous linkages and feedbacks between the variables we focus on the variables that are highly related to transport investments. In the final part of this chapter the comparison of model results for the different scenarios is presented. The outcomes for the BAU (business-as-usual) scenario are compared with the results of the other scenarios. 3.3.3.2 Scenario description The ASTRA demonstration examples cover a BAU (Business-as-usual) scenario and several policy scenarios. Each scenario is described by a corresponding simulation run with specific changes of exogenous variables. Changes can be applied on constants or graph variables in the model. The content of results of simulation runs with the ASTRA system dynamics model platform (ASP) is twofold. Firstly, regarding the mere simulation results the development of indicator variables in terms of increases, decreases, fluctuating behaviour or even breaks in developments are presented graphically and by quantities. Secondly, the development of indicator values over time can be compared with their development in the BAU scenario. This approach is shown in Figure 14.
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Figure 14: Connection between BAU and policy scenarios For the examination of demand reaction on supply changes apart from the BAU scenario following policy scenarios are implemented into the ASTRA SDM: • INV (Investment without second round effects) • SEC (Investment with second round effects) • PRICE (increase of car cost per km) For the BAU scenario the ASTRA reference scenario6 is used, which is based on results from SCENARIOS, STREAMS, EUFRANET, MEET and on data from statistical offices, like EUROSTAT. The INV and SEC scenario is characterised by an increase of the amount of money invested in road transport infrastructure, which results in an increase in the road network (see Table 3). The share of investments for each road type is derived from statistics. As we notice in the following table there is a huge increase in motorway network compared with other road types, which can also be found in the statistics for the previous decade. Network length [km]
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Table 3: Development of network length
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The SEC scenario uses the same changes of road networks as the INV scenario. There is only one difference between INV and SEC scenario. In the SEC scenario the effect of changes of location of households is 'set on' while it is 'set off' in the INV scenario. In practice the ASTRA model represents the location of households by the length of an average trip within a distance band. In the INV scenario this length is constant, in the SEC scenario the average travel times by distance bands are changed. The PRICE scenario is used in order to examine the effects of higher variable costs for the usage of passenger cars. The out-of-pocket costs (fuel costs, parking charges and measures to internalise external effects of road transport) are assumed to increase continuously. Compared to the BAU scenario the variable costs for car usage are compared to 2026 in each distance band and for each trip purpose higher by 16 percent. 3.3.3.3 Impact Mechanism in ASTRA In this part the interlinkages between the variables for passenger transport are described, starting with the supply side transport parameters. In the first step the increase of total amount of transport investment is linked to the length of the local network and the networks for single carriage ways, double carriage ways and motorways. Changes of network length influence capacity and trip distances directly. We assume that in the first years the building of new roads leads to a decrease of trip distances because of new and shorter possibilities to reach a certain destination point with the road network. The generalised cost functions of different modes and trip purposes include time, trip distances and cost per km as main input. Especially trip time and trip distances decrease by the increase of the road network. The generalised cost functions form the main input for the multi nominal logit functions that perform the modal split between different modes of transport. Linking modal split with trip distance and occupancy we derive the passenger transport performance measured in vehicle-km for each type of distance band. The described path starting with transport investment and ending with the vehicle mileage shows the linkages for the assessment of the first round effects of induced traffic. Secound round effects consider that the shortening of the trip distance leads after a certain time lag to a change in the location choice for housing. People who lived near their work (or town) now prefer to live more in the nature and therefore the trip distance will increase after this time period. As impact modelling on land-use-transport interactions are not yet sufficiently considered in the basic ASP second order effects are implemented by using the change of trip distance as indicator for the settlement behaviour of the population. We assume that a decrease in trip times lead after a time period of five years to an increase of the trip distance in each distance band. Another interesting effect in Figure 15 for the PRICE scenario is the link from variable car costs to generalised costs, subsequent to the modal split function and finally to declining vehicle mileage.
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Figure 15: Impact mechanism in ASTRA 3.3.4



Model results



3.3.4.1 BAU scenario versus INV scenario The increase of road network length for the different distance bands by 6.4-11.2% (see Table 3) leads to higher capacities and higher speeds. Therefore the road travel times decrease. In 2026 the variable "travel time per km" on roads belonging to the long distance network, which includes single carriage ways, double carriage ways and motorways, is about 4.7% lower compared to BAU. Here we can see that expansion of infrastructure leads to significant improvements. The variable "travel time per km" on urban roads is in INV only 1% lower compared to BAU. Thus it can be concluded that expansion of local road network has only a low impact on a reduction of "travel time per km". The decrease in the average distance and average travel times results in a decline of generalised cost in the range of 1.4-1.6% in the medium and the long distance band. The decrease of generalised cost in the shorter distance bands amounts to about 0.5%. For the same reasons as mentioned above we notice smaller impacts for the shorter distance bands. The described changes result in changes of the passenger car mileage (measured in vehicle-km). In Table 4 we realise that the decrease of generalised cost leads to a shift of trips from shorter distance bands to longer distance bands. While the local and the very short distance band decrease by less than -0.2% the short distance band (8-40 km) increases by 0.8%. The changes are caused by improvements in infrastructure that enable people to enlarge their trip distances. For the long distance bands we observe an increase in passenger car mileage by 3.6-3.9%. The higher values compared to the short distance band depend on the major changes in capacity, speed and trip time in the long distance band. Due to these changes the generalised cost functions are lower for road mode compared to other modes.
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Passenger Car Mileage [bill. vehicle-km] Distance Scenario Band BAU INV BAU Very Short INV BAU Short INV BAU Medium INV BAU Long INV Local



1996 39.1 39.1 119.5 119.5 123.4 123.4 1472.9 1472.9 35.2 35.2



2006 45.5 45.5 138.6 138.6 148.7 148.9 1512.6 1523.0 37.9 38.3



2016 52.1 52.1 154.6 154.6 170.8 171.4 1544.9 1576.9 41.2 42.4



2026 60.3 60.1 169.9 169.8 189.6 191.0 1549.6 1605.9 48.1 50.0



2026 INV to BAU [%] -0.2 -0.1 0.8 3.6 3.9



Table 4: First round effects in different distance bands Altogether the total vehicle mileage (measured in yearly driven vehicle-km) within the four different macro regions differs between the BAU and the INV scenario by 2.5-3.3% for passenger transport by private cars. Looking at the total transport performance (measured in passenger-km) an increase of 1.7% for car transport, a decrease of rail transport of 0.4% and an increase of 1.2% for all modes is stated. From these figures we can derive that a main part of the induced traffic is based on a loss of transport performance of non-road modes. About one third of the induced road traffic depends on this modal shift effect towards road transport. The overall increase of transport performance for all modes of 1.2% can be seen as first order effects of induced traffic. 3.3.4.2 BAU versus INV/ SEC To investigate second order effects of induced traffic we assume that the shortening of trip distances and a shortening of trip time lead to changes in location of housing. For this effect we use a time shift of 5 years. So if we shorten a trip distance between certain origins and destinations people will react on this 5 years later. The change in location of housing leads to higher trip distances. This increase of trip distances caused by second round effects is implemented in ASTRA for the SEC scenario (Investment scenario including secondary effects). In Table 5 changes of traffic volume of first and second round effects in different distance bands are presented. Comparing SEC with BAU we state the highest increases in the very short and the short distance band. Within these distance bands the increase is about 2%. In the local, medium and long distance band the increases are in the range of 1.1-1.3%. The different development of the distance bands can be explained by the changes of location of households. If people tend to live more in green areas than in cities, these changes have more influence on the daily personal and business travel than on the longer trips.
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Passenger Car Mileage [bill. vehicle-km] Distance Scenario Band BAU INV Local SEC Very Short
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2026 INV/ SEC to BAU [%] - 0.2 (INV to BAU) + 1.1 (SEC to INV) + 0.9 (SEC to BAU) - 0.1 (INV to BAU) + 2.0 (SEC to INV) + 2.0 (SEC to BAU) + 0.8 (INV to BAU) + 2.1 (SEC to INV) + 2.8 (SEC to BAU) + 3.6 (INV to BAU) + 1.2 (SEC to INV) + 4.9 (SEC to BAU) + 3.9 (INV to BAU) + 1.3 (SEC to INV) + 5.2 (SEC to BAU)



Table 5: Comparison of first and second order effects in different distance bands Altogether the vehicle mileage of the four different macro regions differs between the INV and the SEC scenario by 1.4% for car traffic. Looking at the total transport performance (measured in passenger-km) for second order effects an increase of 1.5% for car transport, no difference for rail transport and an increase of 1.1% for all modes is stated. The overall increase of transport performance for all modes of 1.1% can be seen as second order effects of induced traffic. The total increase of transport performance including first and second order effects is about 3.3% for car transport and 2.3% for all modes. The main difference between first order effects and second order effects is the magnitude of the increase of vehicle mileage in the different distance band. For the first order effects we derive the highest magnitude of changes in the distance bands over 40 km, in the second order effects we derive the highest magnitude of changes in the distance bands below 40 km. Vehicle mileage in the short distance band 200,000 Mio*km*vhc 200,000 Mio*km*vhc 200,000 Mio*km*vhc
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Figure 16: Development of vehicle mileage in the short distance band
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Figure 16 shows the different development of first order and second order effects in the short distance bands. In the short distance band second order effects have a higher impact on the development of passenger transport demand than first order effects. Vehicle mileage in the medium distance band 1.7 M Mio*km*vhc 1.7 M Mio*km*vhc 1.7 M Mio*km*vhc
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Figure 17: Development of vehicle mileage in the medium distance band Figure 17 shows the results for the medium distance band. Its obvious that in this distance band second order effects are lower than first order effects. For both distance bands the reaction of second order effects starts later than first order effects. Looking at the totals the result is that the highest increase of passenger transport demand with more than 5% is realised in the long distance band, followed by the increase in the medium distance band. Differences in the totals depend on the greater impact of first order effects compared with second order effects. But as mentioned above, with a more sophisticated land-use model that should complete the current ASTRA approach more details can be investigated and more conclusions can be drawn about the magnitude of second order effects. The total increase on passenger car mileage including first and second order effects is about 4.4% and for vehicle mileage of all modes 2.3%. 3.3.4.3 BAU scenario versus PRICE scenario In order to illustrate the effects of increasing variable costs for the usage of passenger cars the results are differentiated by functional zones. Road Passenger Transport [bill. passenger-km] Functional Zone LSA MPH HDU HDD MDR LDR



Scenario BAU PRICE BAU PRICE BAU PRICE BAU PRICE BAU PRICE BAU PRICE



1996 358.9 358.9 482.1 482.1 512.8 512.8 505.3 505.3 731.4 731.4 144.6 144.6



2006 367.3 364.1 502.9 500.1 546.7 543.1 521.7 516.8 736.7 730.7 142.5 141.3



2016 366.5 357.1 502.1 493.7 553.0 542.7 526.2 512.5 739.0 723.2 138.3 135.2



2026



2026 PRICE to BAU [%]



355.7 340.2 487.5 472.8 540.1 522.8 526.1 503.5 741.8 716.9 134.0 129.0



Table 6: Comparison of road passenger transport for BAU and PRICE scenario
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As expected the road passenger transport decreases for all functional zones. The highest decreases are estimated in the Large Stand Alone Metropolitan Area (LSA) and the High Density Dispersed Areas (HDD) with more than 4% less traffic volume (see also Figure 18). For these regions people find better alternatives for using a car. Road Transport Performance 400,000 Mio*km*pass 400,000 Mio*km*pass BI
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Figure 18: Road passenger transport performance in large stand alone metropolitan areas People who live in metropolitan areas plus hinterlands (MPH), high density urbanised areas (HDU), middle and low density regions (MDR, LDR) are faced with higher dependencies on car usage. Therefore the reduction in passenger car mileage is in the range of 3-3.7%. Looking at the totals for passenger transport by private cars the PRICE scenario results compared to BAU in a decrease by 3.7% passenger-km for all areas. Compared to passenger transport with all modes a decrease of 2.2% passenger-km is realised, if car costs per kilometre increase by 16%. 3.3.5



Conclusion



The model results have shown that elasticities for an increase in variable costs for car usage to demand for passenger transport are on a considerable level. An increase in variable costs for private cars by 16% results in a decrease of passenger transport performance (private cars) by 3.7%: Thus the elasticity amounts to -0.23. It could be shown that transport demand is not only influenced by factors, which are usually included in transport modelling such as preferences for mobility, sectoral development of production, or supply characteristics which are reflected in generalised costs (first order effects). To explain long term changes of transport patterns it is also necessary to study the demand/supply effects, which occur in second round interactions between land-use changes and transport development. Although impact modelling on land-use-transport interactions is not yet on a satisfying level, it could be shown by a systems dynamics approach with the ASTRA model that second round effects indeed occur. The main difference between first order effects and second order effects is the magnitude of the increase of traffic volume measured in vehicle-km in the different distance bands. For the first order effects we observe the highest magnitude of changes in the distance bands over 40 km, in the second order effects we derive the highest magnitude of changes in the distance bands below 40 km. The higher values of the first order effects in distance bands over 40 km can be explained by the fact that expansion of infrastructure leads to significant improvements for speed and therefore for trip times on non-urban roads. The higher values of the second order effects in distance bands under 40 km can be explained by the changes of household locations. If people prefer to live in green areas rather than in cities, these changes are influencing daily private and commuting travel to a greater extend than the longer trips.
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Altogether the system dynamics approach has shown that expanding the infrastructure of roads by about 10% leads not only to first order effects, but also to second order effects of more than 1%. Expressed in economic terms the elasticity for second round effects to infrastructure changes is about +0.1, which is a relevant impact. Negligence of such effects would lead to failures in transport planning.



3.4



Mathematical Demand/ Supply Interaction Scheme



In classical theory factors, which are said to determine the usage of a travel mode are correlated by the offered travel modes at certain generalised costs (supply) and by the generalised costs the user is willing to pay (demand) for any of these modes. In general, demand decreases, as the price raises. On the other hand, supply increases, as the price becomes higher. At the intersection of the downward-sloping demand-graph and the upward-sloping supply-graph the equilibrium solution can be identified. However, such a model neglects the interaction between demand and supply. And due to this interaction the shaping of the graphs changes in each time step. Therefore it has been examined, whether a model, which incorporates this interaction, does still exhibit equilibrium solutions. 3.4.1



Description of the Model



In the model applied the focus is set on how customers, who choose between alternative travel modes and transportation providers, who offer different travel modes, influence each other dynamically. One of the difficulties in the design of such a demand-supply process is to justify the form of the dynamics. This is avoided by modelling the interaction as universal as possible under the assumption that both sides have global information and a one time-period memory to react on the situation of the last time step. Of course, this is an unrealistic hypothesis, since the choices are influenced by updating a weighted average of past experiences, expected travel costs, mode availability, departure and arrival time, and so on. Nevertheless, for this purpose the more simple relation is chosen, since formulating the learning and decision making process in greater detail will make things even more complicated. In order to have a general form for the process it is assumed that the results of the decision making and learning process can be expressed by a change of the preference structure according to the modal choice. It is worth to be mentioned that the model does not assume that any supplier decision is made according to profit maximisation, nor that consumers act rational or optimise any utility functions. demand and supply at time n=0



demand of travel mode at time n+1



supply of travel mode at time n+1



n:=n+1



demand of travel mode at time n



n:=n+1



supply of travel mode at time n



Figure 19: Basic concept of the model
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The basic concept of the model in illustrated with Figure 19. The system is initialised with an offered and a demanded mode choice distribution (travel by car, plane, train, bus) at time zero. Since the decision making and learning processes are modelled equivalently for the consumers’ and for the suppliers’ group the following explanation refers to the consumer’s choice only. It can be argued that a suitable dynamic model has to be an iterative and discrete one since at each instant of time the information has to be updated and a continuous updating is far beyond the abilities of any customer. The continuous case can only be viewed as an approximation of the iterative process. Thus based on the initial distribution the next situation is computed incorporating preferences for changing to another mode or continuing with the same one as before. The new choice is influenced by the “personal” preference for a specific mode, by the trend of the general consumer behaviour weighted with the willingness to adapt to the trend as well as by the provided transportation possibilities weighted with the enthusiasm to orient the mode choice on what is supplied. The vector notation of the equations used to compute the grade of variation of the consumer and the supplier structure at the discrete time t + 1, given the distribution at time t are displayed below7 T  d N t , d N t , d N t , d N t  = PN t ⋅ N t , N t , N t , N t T. ( ) ( ) ( ) ( ) ( ) [ P ( ) F ( ) B ( ) R ( )] P F B R  dt  dt dt dt



The suppliers grade of variation is modelled as T  d A t , d A t , d A t , d A t  = PA t ⋅ A t , A t , A t , A t T, ( ) ( ) ( ) ( ) ( ) [ P ( ) F ( ) B ( ) R ( )] F B R  dt P  dt dt dt



respectively. In these equations P N (t ) and P A (t ) note the transition intensities with which a unit from one mode is transferred to another mode at time t + 1. The interpretation of the variables is as follows. N m (t ) Am (t )



portion of the consumers demanding the mode m (P = car, F = plane, B = train, R = bus) measured at the total demand portion of the suppliers providing the mode m (P = car, F = plane, B = train, R = bus) measured at the total supply



In consequence the model does not deal with any absolute values, but only with relative ones. For normalisation purposes the sum of demand and of supply of both groups is normalised to 100 percent, i.e. N P (t ) + N F (t ) + N B (t ) + N R (t ) = 1



and



AP (t ) + AF (t ) + AB (t ) + AR (t ) = 1



If P N (t ) and P A (t ) were constant matrices, the whole system would consist of two single, timehomogeneous Markov-chains and if the constants will fulfil several conditions (such as the matrices being stochastic, irreducible and positive recurrent) the whole system will converge to a stabilised stationary distribution. And even if these matrices were time-dependent (but without interaction between the single systems) the two equations would represent two inhomogeneous Markov-chains which under specific conditions (weakly or strongly ergodic) still converge towards a stationary distribution.



7



Note that all following equations hold for all discrete times t, also in those cases where it is not explicitly



mentioned.
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But in fact the transition intensities in the single groups depend on the distribution in the regarded one as well as in the other group. This immediately implies non-linearity within the whole system. As an example the intensity that one unit of demand / supply for using a car at time t changes to travel by plane at time t + 1 is defined as N PPF (t ) = PN F (t ) + TN F (t ) ⋅ N F (t ) + ON F (t ) ⋅ AF (t )



A and PPF (t ) = PAF (t ) + TAF (t ) ⋅ AF (t ) + OAF (t ) ⋅ N F (t ) .



The meanings of the notations in the equation above are PN F (t )



TN F (t )



ON F (t )



PAF (t )



TAF (t )



OAF (t )



the preference for choosing the mode plane at time t This variable can be interpreted as some sort of aggregation of individual preferences based e.g. on available travel modes or on household characteristics. the willingness to follow a trend of consumers towards mode plane at time t In this way the variable reflects the fact that in the case of an existing trend towards choosing a specific travel mode there is a tendency towards intensification. the willingness to follow a trend of suppliers towards mode plane at time t Thus the variable replicates the characteristic that depending on promotion and on prices a consumers’ structure adapts to what is offered. the preference for offering the mode plane at time t Corresponding to consumer preferences this variable is the aggregation of preferences on the suppliers’ side. An example is that the offer of highly profitable modes is favoured. the willingness to follow a trend of consumers towards mode plane at time t This variable mirrors the situation that also suppliers follow an existing trend inasmuch as already available markets for specific travel modes offer profits much easier than opening new ones. the willingness to follow a trend of suppliers towards mode plane at time t The case that higher demand for a travel mode tends to result in more offers of this mode is echoed by this variable.



A The interpretation of these equations is straight forward. For example, PPF (t ) indicates that for any unit offering travel mode car the intensity to change to mode plane is the higher, the more profitable the mode plane is in comparison to offer travel by car, the easier the market for travel by plane can be penetrated, and the more demand for travel by plane exists. Utilising the above arrangements for the included variables the new distribution is computed by



  d N t + d N t  N m (t + 1) =  N m (t ) + N m (t ) ⋅  ∗( ) ∗( )      dt dt  ∗∈{P, F , B, R}



−1



∑



−1



  d  A t + d A t  , Am (t + 1) =  Am (t ) + Am (t ) ⋅  ∗( ) ∗( )      dt dt  ∗∈{P, F , B, R}



∑



with m ∈ {P, F, B, R} .



The matrices P N (t ) and P A (t ) can be written in the form N − PPF  P N (t ) =    



N N − PPB − PPR N PPF N PPB N PPR



N − PFP



N PFP N N − PFB − PFR N PFB N PFR



N − PBP



N PBP N PBF N N − PBF − PBR N PBR



N − PRP



N  PRP  N PRF , N  PRB N N  − PRF − PRB 
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A A − PPB − PPR A PPF A PPB A PPR



A − PFP



A PFP A A − PFB − PFR A PFB A PFR



A − PBP



A PBP A PBF A A − PBF − PBR A PBR



A − PRP
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A  PRP  A PRF . A  PRB A A  − PRF − PRB 



From these matrices it follows immediately that d d d d N P (t ) + N F (t ) + N B (t ) + N R (t ) = 0 dt dt dt dt



and



d d d d AP (t ) + AF (t ) + AB (t ) + AR (t ) = 0 dt dt dt dt



for all discrete times t. This simply states that drops in demand or supply of one mode lead to a relating growth in other modes, and vice versa, so that a total growth of zero is assumed. Therefore it is N t + d N t  =  A t + d A t  ≡ 1. () ∗( ) ∗( ) ∗( )    ∗  dt dt ∗∈{ P, F , B, R} ∗∈{ P, F , B, R}



∑



∑



And thus the update formulas can be reduced to N m (t + 1) = N m (t ) +



3.4.2



d N m (t ) , dt



and



Am (t + 1) = Am (t ) +



d Am (t ) , dt



with m ∈ {P, F, B, R} .



Model Runs



For each model run the single distributions of 25 time steps are printed in the demand-supply diagram each starting with the distribution given in Table 7. The first example starts with the assumption of identical behaviour of consumers and of suppliers, which implies an identical initial distribution of preferences (see Table 8). Initial distribution of modes Mode



Initial distribution of preferences PN m (t )



PAm (t )



Car



0,25



0,25



30 %



Plane



0,25



0,25



20 %



50 %



Train



0,25



0,25



20 %



10 %



Bus



0,25



0,25



Demand



Supply



Car



40 %



10 %



Plane



20 %



Train Bus



Table 7: Initial distribution of travel modes



Mode



Table 8: Initial distribution of preferences



Figure 2 illustrates that the distribution settles very quickly into a stable equilibrium on the 45degree line. Depending on different initial distributions the model converges to different fixed points.
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Figure 20: Development of demand/ supply with identical consumer and supplier behaviour In the next example the preferences are again equally distributed, as they were in the first one (Table 8). But this time the consumers’ attitude to change from any of the available modes towards travelling by car is disturbed by short-term interference modelled by adding the time dependent transcendent function fmt(t) = 1/12 ⋅ sin(t)



( m ∈{P, B, R} ),



which is a very short and narrow oscillation. This oscillation is repeated in the time series shown in the demand-supply plane of Figure 21. Now no equilibrium or steady state solution can be identified inasmuch as the plotted points overshoot the 45-degree line each time they come close. Now the system shows itself to be very sensitive to changes within the initial distribution. 0.6 private car plane rail
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bus
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Figure 21: Development of demand/ supply disturbed by short-term frequencies consumers' behaviour
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The demand/ supply interaction scheme has been applied to repeat time series data of demand for travel modes for main holiday trips in Germany (see appendix). 3.4.3



Conclusions



The analyses have shown that it is questionable to search for equilibrium points in such a complex non-linear system as it is presented by demand and supply interaction, since already the highly simplified model described offers hardly a room for such points. They leave the inescapable fact that already a simple feedback process, such as demand and supply interference, fluctuates in ways, which display regularity and randomness as well. Thus any equilibrium in the sense of balance can not be detected in this process. Of course the critical point here are the oscillating disturbances of the preference functions. But these oscillations only give a slight impression of what happens when the disturbance is modelled as being random. In case that there were no oscillating or random disturbances within the preferences, so that preferences are constant or at least strictly monotonic, the first example shows that the real world demand-supply distribution must have already converged to a steady state distribution, with no relative increase or decrease in demand or in supply of any mode. From our everyday life we know that has not happened so far. Maybe the idea of randomness within the behaviour of the preference functions is wrong. And maybe they are determined from the start and it is only our incomplete knowledge that makes them look random. Then it is Goedel’s undecidability theorem that informs us that we will never know. It can be concluded that there has never been an equilibrium state, in the sense of disappearance of the gradient, nor that there is any reason to expect such a state in the future. However, what the model also illustrates is that guiding the demand for traffic modes into certain directions does not require a direct influence on the mode under consideration. Since demand and supply for different modes effect each other, there is also the option to give a small (and maybe cheaper) impulse to one or more of the other modes and to end up with the desired results as well.



3.5 3.5.1



Case Studies on Demand/ Supply Interaction Impacts of Regulations on Transalpine Freight Transport



Transalpine road transport has been subject to regulations8, as external effects of transport have stronger impacts on the environment than in other, less ecological sensitive regions. Thus transport policy, especially in Austria and Switzerland, has attached great importance on giving priority to rail freight transport, since rail is the mode being environmental friendlier than road. It has been analysed in how far taxes on road freight traffic and regulatory measures have impacts on the development of freight transport in Switzerland. Thus following four different options and their impacts on freight transport within Switzerland have been examined for 2005 and 2015: • Without RPLP9, 28 tons limit • With RPLP, 28 tons limit • Without RPLP, 40 tons limit • With RPLP, 28 tons limit The introduction of RPLP has to be seen in connection with an ambitious plan of the Swiss Government to improve substantially the rail infrastructure for transalpine transport (e.g. Gotthard base tunnel, Loetschberg base tunnel). Demand forecasts for freight transport within Switzerland are shown in Table 9.



8 9



See also section 4. Relevance Poids-Lourds proportionnelle aux Prestations; mileage-related heavy vehicle tax



SCENES Deliverable D3a: Drivers of Transport Demand -Western European Countries-



47



Table 9: Development of freight transport in Switzerland subject to regulation Road transport performance (billion ton-km) 2005



1993 Without RPLP, 28 tons limit Inland transport Import/ export Transit transport *) Total



8085



11289



10461



12281



11293



15372



13963



16666



15306



2896



4145



3852



4738



4378



5178



4721



5893



5439



809



1809



1410



17796



4910



2038



1028



22331



3897



11791



17243



15723



34815



79572



22588



19712



44890



24642



Road transport (billion vehicle-km) 2005



1993 Without RPLP, 28 tons limit Inland transport Import/ export Transit transport *) Total



2015



With Without With Without With Without With RPLP, 28 RPLP, 40 RPLP, 40 RPLP, 28 RPLP, 28 RPLP, 40 RPLP, 40 tons limit tons limit tons limit tons limit tons limit tons limit tons limit



2015



With Without With Without With Without With RPLP, 28 RPLP, 40 RPLP, 40 RPLP, 28 RPLP, 28 RPLP, 40 RPLP, 40 tons limit tons limit tons limit tons limit tons limit tons limit tons limit



1642



2265



2099



1760



1603



3054



2774



2366



2150



373



527



490



348



314



652



595



429



386



121



292



228



1136



313



329



166



1426



249



2136



3084



2817



3244



2230



4035



3535



4221



2785



Rail transport (billion ton-km) 2005



1993 Without RPLP, 28 tons limit Inland 2366 transport Import/ 1686 export Transit 3721 transport *) Total 7773 *) In case two values were



2015



With Without With Without With Without With RPLP, 28 RPLP, 40 RPLP, 40 RPLP, 28 RPLP, 28 RPLP, 40 RPLP, 40 tons limit tons limit tons limit tons limit tons limit tons limit tons limit



3063



3479



2566



3064



3509



4104



2964



3540



2223



2384



1891



2090



2844



3102



2435



2691



4345



5783



338



5783



5041



8612



424



8962



9631 11646 4795 10937 given, the arithmetic average value is used



11394



15818



5823



15193



Source: GVF n°287 – June 1997



Freight transport performance by modes (rail, road) is illustrated by Figure 22. The modal split values refer to the total freight transport performance in Switzerland (inland, import/ export and transit transport). The demand forecast highlights with an enormous road share, which is generated by a low level of regulation (without RPLP, 40 tons limit). For this regulation pattern the road share would -referring to the total freight transport performance- amount to 87.9% in 2005 and 88.5% in 2015 and -referring to transit transport- even to 98.1%. As expected a combination of RPLP and 28 tons limit is most advantageous for the rail mode. The demand reactions on regulatory schemes can be observed most clearly for the segment of transit transport.
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Development of Demand Subject to Regulations Transport performance; Inland, import/ export, transit transport
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Figure 22: Development of modal split for freight transport in Switzerland subject to regulatory measures Figure 23 illustrates the forecasts for vehicle-kilometres (road), which are generated according to combinations of regulative measures. In inland and import/ export transport the 40 tons limit will enhance productivity and will allow a decrease in the number of vehicle-kilometres. In transit transport however, the situation is different: With a 28 tons a considerable share of transalpine road freight transport takes a detour via France and Austria. The introduction of a 40 tons limit in Switzerland will result in re-shifting these detour trips through Swiss corridors. Development of Demand Subject to Regulations Road (million vehicle-km); Inland, import/ export, transit transport Mio veh-km 4221
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Figure 23: Development of vehicle-km for road freight transport in Switzerland subject to regulatory measures Figure 24 illustrates the relative change in transport performance referring to the base year 1993 and the absolute change in modal split. Considering the demand forecasts for the total freight transport performance a strong increase can be recognised for the alternatives without RPLP and with 40 tons limit (+102.5% in 2005, +159.2% in 2015). The rail market can improve its market share only with the regulation scheme "With RPLP, 28 tons limit". Again for the market segment of transit traffic10 the reactions on regulation schemes are enormous: In the alternative "Without RPLP, 40 tons limit" the demand for freight transport is expected to increase by 300.3% in 2005 and 403.2% in 2015. The great increase in demand for transit transport for this liberal regulation scheme a result from the growing demand for transalpine transport and attraction of freight transport, which hitherto has used neighbouring



10



In Switzerland "transit transport" implies mainly transalpine transport.
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countries for crossing the Alps. The alternative "With RPLP, 28 tons limit" results in higher rail modal split not until 2015. This is caused by the fact that the extensive rail infrastructure projects are assumed to be finished not before 2015. Thus until 2015 rail infrastructure will be a bottleneck for transalpine rail freight transport. Development of Demand Subject to Regulations Transport performance; Inland, import/ export, transit transport



Development of Demand Subject to Regulations Transport performance; transit transport
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Figure 24: Change of transport performance and modal split for freight transport in Switzerland subject to regulatory measures 3.5.2



Impacts of Tariffs on Demand for Local Public Passenger Transport



It is rather obvious that supply changes in terms of changing tariffs has impacts on demand. In particular in urban public transport price elasticities are rather high, which is illustrated by Figure 25. Development of demand for public transport services in Lausanne and Genève has shown to react highly sensitively on the tariff structure. The introduction of the monthly tickets "orange card" and "blue-white card" has resulted in a considerable increase in demand. Demand reaction on changes in tariffs Urban public transport (Million of passengers / year) 100 Increase of fares: - Tickets: + 25% - Season Tickets: - 8 %
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Figure 25: Impacts of tariffs on urban public transport 3.5.3



Opportunities of Maglev Systems



As an example for a very strong improvement of the supply side the impacts of the introduction of a new transport mode is examined. The effects of following three maglev projects are analysed: • The possibility of freight transport by maglev mode on the transalpine relation Kufstein Verona
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Realisation of SWISSMETRO, a subterranean network of maglev lines for passenger transport



3.5.3.1 Freight Transport Kufstein - Verona As the gradient of tracks for maglev systems can be higher than for conventional rail tracks, the application of maglev technique for mountainous regions can be promising. By permitting higher gradients the line can be adapted much better on the topography: Thus infrastructure cost may be saved, since a track with higher gradients can partly resign on costly constructions like tunnels. The main indicators of the ambitious project of freight transport on the transalpine relation Kufstein-Verona are as follows:11 - Cost: 7 Billion ECU (based on the Hamburg-Berlin TRANSRAPID cost) - For Freight only - Length: 215 km, Kufstein-Verona - Tunnel length: 26.8 km - Speed: 200 km/h Munich Salzbourg
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Figure 26: MSBB12 pilot track The two terminals are connected to the rail and road network and are equipped with new transhipment techniques. Vehicles are composed by 8 or 16 sections, each section could receive 2 standard containers, and thus one magnet train could carry 16 or 32 containers. The network capacities on the examined corridor are as follows: Rail 11-24 Mio. tons/ year Rail 48 Mio. tons/ year (with Brenner base tunnel) Road 35 Mio. tons/ year Maglev 22 Mio. tons/ year The new mode for freight on the Brenner axis is expected to have considerable influence on the demand side (see Table 10). The share of freight transport by maglev amounts to approximately 30-35% and is only marginal below the share of the mode road. Table 10: Demand forecast for the MSBB project (Mio. tons/ year) Mode Global volume Rail Road Maglev
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Lahmayer 1996 MSBB: Magnet Schnell Bahn Brenner (Brenner maglev high-speed train)



Forecast 2010 Scenario max. 66 13-16 28-30 20-25
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3.5.3.2 SWISSMETRO: Supply Changes and Impacts on Accessibility Supply changes and its impacts on accessibility are illustrated for the example of SWISSMETRO. SWISSMETRO is a very ambitious plan to connect major Swiss cities by a subterranean network of maglev links (Figure 27). In order to reduce air resistance the vehicles will be carried through vacuum tubes. Intermodal stations connecting the modes SWISSMETRO, rail, road and public local transport will enable an optimal linkage between modes. Also connections of SWISSMETRO to the European high-speed network are planned. The operating speed will amount to up to 400 kph. The reduction of travel times can be seen in Figure 27. SWISSMETRO NETWORK Frankfurt
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Figure 27: SWISSMETRO network and reduction in travel times The establishment of a wholly new, high-speed transport mode, which is not only restricted on one corridor, but which is extended to a network, has substantial impacts on accessibility of inhabitants and regions. A strong improvement of accessibility, especially in the more peripheral regions, can be recognised when regarding Figure 28. Accessibility is here defined as the number of inhabitants, which are accessible within 120 minutes. The enormous change in accessibility provoked by strong changes in the supply side of passenger transport will most probably influence substantially mobility behaviour and mobility patterns of individuals. Areas accessible within 120 min [in thousands people]



POPULATION MOBILITY WITH SWISSMETRO Areas accessible within 120 [in thousands min people]



SCHAFFHAUSEN



0 THURGAU



SCH AFFHAUSE N



0 BASELLAND



1000



J URA



AARGAU



Z†RICH



THUR GA U



SOLOTHURN



APPE NZELL ST GALLEN



ZUG



2000 LUZERN



BASE LL AN D



JURA



APPENZEL L



2000 LU ZERN



URI



SCH WYZ



NEUC HATE L



3000



FRI BOURG



VAUD



ST GALLEN



ZU G



UNTERW ALDEN BERN



Z†RICH



SCHW YZ GLAR US



4000



AARG AU



SOLOTH UR N



NEUCHATEL



3000



1000



GLARUS



BER N



G RAUBUNDEN



UNTERWALDE N



U RI



FR IBOUR G



4000



GRAUBUNDE N



VAUD



5000 TI CINO



GENEVE VALAI S



5000



6000 GENEVE



6000



TICINO VALAI S



7000



7000



Figure 28: Accessibility of Swiss regions with and without SWISSMETRO 3.5.4



Conclusions



With the ASTRA SDM it has been shown that improvement of transport infrastructure does have long-term impacts on the settlement structure. Extending the road infrastructure by 10% results not only in first order effects, but also in long-term second order effects, which increase the demand for passenger transport by more than 1%. Negligence of second order effects would lead
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to failures in transport planning. When considering first and second order effects of induced traffic by the distance bands implemented in ASTRA one can conclude that first order effects appear mainly in the medium and long trip segments (trip length > 40 km), second order effects mainly in the short trip segments (trip length < 40 km). By the application of the demand/ supply interaction scheme, which assumes direct interactions between customers of transport services and transport operators, it has been shown that it is rather questionable to expect an equilibrium point between supply and demand in transport. What the model demonstrates mathematically is that guiding the demand for traffic modes into certain directions does not require a direct influence on the mode under consideration. Since demand and supply for different modes effect each other, there is also the option to give a small (and maybe cheaper) impulse to one or more of the other modes and to end up with the desired results as well. Research on supply/ demand equilibrium and supply/ demand interaction has shown that demand for transport is not only driven by supply parameters, like availability and capacity of infrastructure, costs and tariffs, but also by regulatory measures taken by policy-makers. The examination of freight transport in Switzerland has demonstrated that demand for freight transport and the allocation to modes is highly dependent on the kind of regulative measures applied.
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Introduction



In this chapter we examine the demand implications of the choice of regulatory regime. This has, necessarily, involved examining the impacts of different regulatory regimes on a range of issues costs, competition etc - as well as looking at the related issues of organisational structure. The focus is on drawing evidence from examples: • studies of public passenger transport in Frankfurt, London and Lyon • rail freight comparisons of Germany, the UK and the USA • a study of freight issues in the North-South corridor, and rail freight freeways. Those examples (full details of which may be found in the appendices), are supplemented by overviews of developments in EU policy and at national level with regard to developments in the regulation and organisation of passenger and freight transport in Europe. Sections 4.2 and 4.4 contain the passenger and freight overviews, while sections 4.3 and 4.5 contain examples. In section 4.6 we present a summary and conclusions. 4.2



Overview of Regulatory and Organisational Change in Collective Passenger Transport



4.2.1



Introduction



This section provides a pan-European overview of regulatory and organisational change over recent years. It first examines the underlying drivers of this change and then outlines policy developments at the EU level. An overview of the changes in the regulatory and organisational framework of a number of European countries then complements the findings and conclusions of previous research in this field. The selection of the countries represents a variety of regulatory and organisational regimes: in many respects, the UK has been the pioneer in terms of radical change and market opening; France has a well-consolidated experience in tendering of public transport services; while Germany is characterised by a licensing system based on operator initiative. 4.2.2



The Drivers of Regulatory and/or Organisational Change across Europe



Over recent decades, many urban areas across Europe have experienced growing problems of traffic congestion, road accidents and environmental pollution. These problems have arisen out of changes to a number of factors influencing the demand for personal mobility, including the growth in income levels, growth in car ownership, expansion of urban areas and heightened expectations of personal mobility, and public transport’s failure/inability to adequately respond to such changes. For example, as a consequence of decentralised urban expansion, cities began to lose their radial shape, having often more than one business centre. This meant that connections between centres of interest became increasingly complex and difficult for public transport to serve. Public transport’s failure/inability to respond to change, which has contributed to the substantial observed shift from public to private transport, is often linked to the culture in which public transport was operated. Public transport operators were, for some considerable time, in a relatively comfortable position of being the main means of mobility for most people. In addition, planning authorities adopted a reactive rather than a pro-active position. As a consequence, transport provision resulted from tacit agreements between parties rather than from an attempt to find the solution that best served the transport system itself. Often, as public transport lost patronage and mode share to the private car, increasing levels of subsidy were channelled towards maintaining public transport networks and fares levels. Where
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subsidy was not forthcoming, losses in public transport patronage were met with a combination of service cuts and fares increases which, themselves, often lead to further losses in patronage. Whilst reversing the downward trend in public transport use was widely recognised as one means of relieving the problems of congestion, road accidents and environmental pollution, the availability of public funds and the political acceptability of the increasing subsidy levels required to achieve this was a cause for concern. Indeed, in recent years the constraints put on public budgets by, in particular the EU economic convergence criteria sanctioned in the Maastricht Treaty, have led to a reduction of public subsidy flows all over Europe. The result was that, in most European countries, national governments sought to re-organise their collective road and rail passenger transport systems as a means of introducing alternative sources of financing and enhancing public transport’s scope to respond innovatively to changes in the travel market. Considerable reorganisation has taken place in the last 15 to 20 years. There are also pan-European dimensions to the drivers of regulatory and organisational change. Firstly, given the European Community’s aim of establishing efficient and effective inter-state trade across Europe and the important influence of transport costs on international trade, there has been a desire to develop a low cost and well co-ordinated European transport system. Secondly, given the tradition of heavy state intervention in transport across Europe, there has been a desire to co-ordinate national regulatory and organisational frameworks so as to minimise distortion of competition. Therefore, articles within the Treaty of Rome (1957) required ‘common rules applicable to international transport going from one member state to another or passing across the territory of a member state’ (art. 74 ff.) and the definition of ‘rules for a non-resident carrier to operate transport services in another member state, measures that increase the transport safety and other appropriate initiatives’ (art. 75). Whilst this European dimension was recognised within the Treaty of Rome, it was only after the European Court of Justice, in 1985, supported the European Parliament’s request for the Council of Ministers to take action on the relevant articles within the Treaty that significant progress was made. The subsidiarity principle, introduced in the Maastricht Treaty, implies the need to address at Community level only those aspects that cannot adequately be dealt with at local, regional or national level and, as such, is a constraint on the European Commission. Nevertheless, there is an important role for the EU in providing an adequate legal framework, in promoting information exchange, benchmarking and funding. In summary, developments in the passenger transport sector have led to two major challenges: the reduction of mobility related pollution, congestion and accidents; and the reduction of public transport’s financial dependence upon the state. These give rise to three main strategies: • to re-shift market share from private cars to public transport; • to enhance production efficiency in order to stabilise operating companies; • to attract the private sector, either in a fully private or in a public/private regime. Decisions about the most appropriate means of implementing these strategies for particular areas will depend on the specific characteristics and political context of the local environment. It follows that an organisational and regulatory framework is very much related to the specific characteristics and political context of the local environment. Many rules may need to have the flexibility to be changed between localities within the same country, and even between neighbouring communities served by the same transport system. Nevertheless, the European Union, promoting the European Single Market, has recognised its role in the field of transport regulation and in recent years has started to become a major promoter of change. The Commission has published a number of important policy documents and, despite the principle of subsidiarity, the concrete legislative interventions are becoming more and more frequent.
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Regulatory and Organisational Change at EU Level



During the 1990s, the European Union issued a series of policy documents which impact on regulation and organisation in the transport sector. The first, the Commission White Paper on the ‘Future Development of the Common Transport Policy: a global approach to the construction of a Community framework for sustainable mobility’ (1992), focused on the elimination of all barriers to the implementation of the Single Market. It also encompassed a wider brief aimed towards the development of the European transport system as a whole and the promotion of sustainable growth. Subsequently, the Commission Communication ‘The Common Transport Policy: Action Programme 1995-2000’ stressed the need for initiatives and policies in three fundamental areas: • Quality: the development of competitive and integrated transport systems that safeguard safety and environment and improve the service towards users; • Single Market development: improvement of the single market’s internal functioning; • External Dimension: market expansion to external countries via efficient transport connections and market penetration by European operators. In 1996 the ‘Citizens’ Network Green Paper fulfilling the potential of public passenger transport in Europe’ was published. It sought to put citizens’ needs at the core of decision making about the public transport system and, being mainly concerned with urban mobility, implementation of much of its recommendations would be governed by the subsidiarity principle. In 1998 the follow-up paper to the ‘Citizens’ Network’ was published, entitled ‘Developing the citizens’ network: why good local and regional passenger transport is important and how European Commission is helping to bring it about. This outlines a set of practical measures for the promotion of sustainable transport. At the end of 1998 the European Commission published a further Communication entitled ‘The Common Transport Policy, Sustainable Mobility: perspectives for the future’. The document reviews developments over recent years and addresses the future development of the framework for sustainable mobility. It is recognised that progress has been made on issues concerning the Single Market, transport integration, TENs, safety and environment, but that progress has been delayed in certain, politically sensitive, areas such as charging regimes for infrastructure use and external costs, working time and, in the maritime area, on stevedoring working regimes. In addition, external relations, with respect to the air sector, has also experienced some difficulties. The European Commission has also launched two transport pricing policy documents, ‘Towards Fair and Efficient Pricing in Transport: policy options for internalising the external costs of transport in the European Union’ and ‘Fair Payment for Infrastructure use: a phased approach to a common transport infrastructure charging framework in the EU’. These advocate the user pays principle, support the internalisation of external transport costs, affirm a perspective of pricing as a complement to regulatory and other market policies and recommend pricing to be based on the social marginal cost principle. One of the EU’s most major influences on passenger transport regulation and organisation throughout the 1990s stems from EU directive 91/440. This required the separation of rail infrastructure management and operations, at least in accounting terms, and gave rise to a series of successive legislative proposals that aim at a further separation between rail infrastructure management and actual transport operations within the State railway companies. They contain principles and rules relating to the charges for infrastructure use and also guidelines on allocation of slots to operators. In addition, there are a number of European legislative proposals that are aimed towards shaping passenger transport’s legal framework so as to open the market to competition. These include: • Proposals on contracts relating to services of general interest and state aid for railways and other types of inland transport; • Proposals on interoperability, especially one dealing with interoperability in the rail sector, aiming at integrating national railways systems into the TEN network;
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Proposal for a Directive amending Directive 80/723/EEC on the transparency of financial relations between Member states and public undertaking, which could have an important impact on continuing the practice of cross-funding between different sectors of public companies; Proposals on cabotage; Public procurement directives. Regulatory and Organisational Change at National Level



Over the past two decades or so, there has been a trend away from the classical licensing system and a trend towards the introduction of competitive pressures, varying from simple benchmarking to private and liberalised operation of services. Free competition has generally been rejected, in favour of managed competition (tendered / negotiated) which has been implemented or is envisaged in most countries. There is some evidence that co-operation, between authorities and operators and between operators, has improved and been formalised in some countries. There has been an evolution towards a clearer definition and separation of tasks between authorities and operators and these tasks and the respective risks are increasingly regulated in contractual relationships. The overview of regulatory and organisational frameworks examined eight countries: France; Germany; Italy; the Netherlands; Portugal; Switzerland; and the UK. It showed that the decade of the 1990s was characterised by profound changes in the rail sector. All EU member states have transposed Directive 91/440 into national law and have created or are about to create a separate entity for infrastructure management (though sometimes still under strict government control). This process was accompanied by a restructuring of the state railways, sometimes by dismantling the national public operator and the creation of new operating companies acting under a franchising or licensing regime, sometimes by the transformation into legally private companies (i.e. limited companies) with an accompanying internal restructuring. Privatisation and management reforms within the railway sector have also been on-going in Switzerland. In a few countries there is evidence of an increase in traffic revenues, although the cause is not clear. The UK has been at the forefront of this process, as they were with deregulation of road transport. In close connection with the restructuring process in the rail sector is the transmission of the competence for transport services of regional interest (normally not only rail) to the regions, which happened in most countries. It is interesting to note that in France a number of regions concluded agreements with the national railway company on an experimental basis for the provision of regional rail transport services. These experiments showed positive results in terms of traffic, revenues, service quality and management of expenses. The reform process in the public transport sectors was everywhere accompanied with some form of regionalisation or decentralisation. The trend is to transfer the planning and organisational responsibility for collective passenger transport to the authority which is closest to the place where the service is provided, i.e. urban transport to local authorities, regional transport to regions or ‘départements’. In a number of countries the role and responsibilities of the organising authorities were recently defined or re-defined and emphasis is sometimes placed on system integration, quality, fare policy, etc. In road passenger transport the 1990s brought great changes for all countries, though these were relatively less substantial in countries where competition in the market had been introduced earlier, e.g. the UK and France. It is worth mentioning the distinction between delegation of public service and public contracts envisaged in the new French and Swiss public tendering code. It is regulated that the delegation of public services must partly be paid according to the operating results, otherwise the relationship is classified as public contract for which no subsidies are envisaged and competition on the same network is the rule. In the UK the perceived success of the form of regulated tendering in London and the decline of the bus services outside London as well as a
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trend towards market concentration were recognised. This induced the sector to strive for some kind of voluntary self-regulation or re-regulation, for instance, through quality partnerships. This policy trend seems to be endorsed by the current government. In the Netherlands, the national government is stimulating a large-scale application of tendering procedures. Before 2010 all bus services in the country should be realised by tendering procedures. Nevertheless, reallocation of bus companies is taking place, as the monopolistic situation of the nationalised group of operating companies was no longer tolerable. Thus, this had to be split up in various smaller companies and sold off to the private sector. As a result of imminent submission of regional railway lines to tendering procedures, a new situation arose, since two bus companies joined efforts with the regional railway to provide conjoint transport operations. An overall improvement of the quality of the bus service can be perceived. In the other four countries the 1990s were characterised by important legislative changes mainly aiming at the introduction of some form of competition. In Germany a distinction was made, with respect to regional passenger transport, between profitable and non-profitable services. For the latter adjudication according to competitive tendering at minimum cost is required. In Italy the current public concession system in urban passenger transport has to be replaced by competitive tendering and municipal companies have to be transformed into private companies by the year 2003. Finally, Portugal laid the legal basis for the introduction of some form of competition and the re-qualification of the nature of compensation for public services in 1990 but the executive rules and dispositions for this law are still awaited. 4.3 4.3.1



Passenger Examples Introduction



In order to conduct a detailed illustration of regulatory and organisational change at a more localised level, three cities were selected to serve as examples; Frankfurt, London and Lyon. In this section we examine the changes that have occurred, the impacts and broader implications. Whilst the London and Lyon examples were examined at the agglomeration level, the Frankfurt example was at the regional level. Given the considerable differences between the areas concerned, we would caution against simple or direct comparisons being made between the three example areas. 4.3.2



Regulatory and Organisational Change in our Examples



4.3.2.1 London Public • • • •



transport in London comprises: a dense network of bus routes; a sub-urban rail network; the termini of several inter-city rail lines; and a large scale underground metro system, London Underground, and Docklands Light Railway. The regulation and organisation of buses in London have undergone several changes over recent years, stemming from the London Regional Transport Act (1984). Previously, services had been licensed ‘on-block’ from London Buses, the publicly owned operator. From 1985 onwards, a system of bus route tendering was phased in; this involved London Transport, the public planning authority, identifying individual routes or groupings of individual routes and then inviting bids from potential operating companies to operate the routes for a fixed period. At the same time as tendering was introduced, the public operator, London buses, was re-organised into London Buses Ltd (LBL) and, during the first period of tendering, many of the operating contracts were won by LBL. Then, in 1994, LBL was broken up and privatised. Therefore, since 1994 all local bus
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services in London are operated by private sector operators, under contract to and regulated by London Transport. The railway industry in Britain, including that in London, has undergone substantial change during the 1990s, stemming from the Railways Act 1993. Previously, heavy rail infrastructure and operations in Britain were the responsibility of British Rail. From 1994 onwards British Rail underwent a process of disintegration and privatisation which resulted in there being 25 privatelyowned train operating companies (TOCs), a national, private sector monopoly provider of railway infrastructure, numerous privately-owned railway maintenance and leasing companies and two public regulatory offices. The TOCs emerged out of a process of competitive bidding for fixed period train operating franchises, comprised of route and service groupings. Nineteen of the 25 TOCs operate into and/or within the Greater London area. In contrast, the London Underground has undergone relatively little in the way of regulatory or organisational reform in recent years. There are proposals to involve the private sector in its ownership and operation but at present it is publicly owned and operated. 4.3.2.2 Lyon Public transport in Lyon comprises: • a network of bus routes; • a sub-urban rail network; • a metro system. In France, there is a long history of franchising urban public transport services and Lyon is no exception. Lyon's urban bus network and metro system are jointly franchised and a single privately-owned operator, SLTC (Société Lyonnaise de Transports en Commun), is the current franchisee. SLTC is responsible to SYTRAL (Syndicat des Transports pour le Rhône et l’Agglomération Lyonnaise), the public planning authority, for operating both the bus and metro systems. The rate of increase in fares, chargable by the franchisee, is subject to regulation by SYTRAL and operations and marketing is carried out under a common and on-going trading name, TCL, which belongs to SYTRAL. The railway industry throughout France, including that in Lyon, has been re-organised during the late 1990s. Previously, SNCF was responsible for financing and operating the national rail network. Then, in 1997 the Réseau Ferré de France (RFF) was created as a state-owned infrastructure authority and SNCF became responsible solely for operations. At the same time, regionalisation has taken place as part of a long process of decentralisation of transport decisionmaking, launched in 1974 with the regional transport master plan and recently given greater emphasis by the 1995 Orientation Law for Regional Planning which established the transfer of public transport of regional interest to the Regions. TER (Transport Express Regional) networks have been developed under regional authority and in six volunteer pilot regions, including RhôneAlpes, responsibilities are now formally shared between the regions and the SNCF. 4.3.2.3 Frankfurt Public transport in the Frankfurt region, the southern part of Hessen, has undergone reorganisation and a degree of deregulation during the 1990s. In 1993 responsibility for regional public transport in Germany was devolved from the national government to the federal states. Alongside this, Germany’s railways have undergone substantial restructuring. The degree of competition evident at the local level appears to have remained largely unchanged, though at the regional level some increase in competition has been observed. In 1994, following devolution of responsibility for public transport planning to the federal states, the RMV was founded in the southern part of Hessen. The RMV is a limited liability company (LLC/ GmbH) and is a coalition of local authorities, comprising about 15 counties and 10 cities. It started operating in May 1995 and because all served counties and cities are members of the RMV,
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public transport planning decisions concerning the area have to be made together. At the local level, each local authority partner of RMV remains responsible for the local public transport but the RMV is in charge of marketing. At the regional level, the RMV is responsible for the harmonising of tariffs, the compliance of the regular interval schedule and of other quality standards. Furthermore, the RMV has guaranteed that the service level will remain at least at the level of 1995. In 1996 a distinction was made between those public transport services which can and cannot be operated profitably. In the first case, only if a regular service is not in line with the Nahverkehrsplan, which describes how public transport will be organised in the future, can permission to operate the service be refused. Contracts for operating non-profit-making services are awarded to the operator, which ensures the service with minimal costs. Currently more than 135 transport companies are contractors of the RMV and the local authorities. While the majority of the regional operating buses belong to private operators, local transport associations are organised by local authorities. Though sometimes these authorities do co-operate with private bus companies, infrastructure and vehicle fleet are generally in public ownership. However, many local authorities have close links to the local transport associations and may not have any interest in local competitors. Beginning in 1994, the eastern and western national railway organisations have been united, restructured and privatised. The new Deutsche Bahn AG with its four main sections: network, longdistance passenger transport, short-distance passenger transport and goods transport, is supposed to act like a private company. Infrastructure is separated from operations and access to the network is open for competitors too. However, many local rail-networks belong to the local operator and not to the German Rail AG (DB AG), such that access can not always be guaranteed. 4.3.3



The Impacts of the Changes in Regulation/Organisation on Demand



Whilst the reform of the bus industry stemming from the mid 1980s in London coincides with an upturn in the demand for bus travel in London, one should be cautious about attributing the reforms as the cause of the upturn. Bus travel demand in London followed a downward trend during the 1970s and early 1980s, where as since the mid 1980s it has followed an upward trend and some cite this as evidence that the reforms reversed a long term decline in bus travel in London. However, it is likely that reality is more subtle than this would suggest. Statistical analysis suggests that a conventional model of bus demand including service levels, fares, car ownership and income holds before and after the changes in London (Fairhurst & Edwards, 1996). Whereas, outside London where the market was deregulated, the decline in demand exceeds that predicted by the model. The changes in London did lead to substantial operating cost reductions which, themselves, helped enable London Transport to maintain and enhance service levels with relatively moderate fares increases. Also, the city was able to plan for an integrated system, further develop the network card and other ticketing innovations and maintain generous concessionary fares, unlike other areas of Britain. Combining this with the substantial growth in the personal incomes of people in London the low base level of patronage and the static level of car ownership in the city provides a plausible explanation of the observed upturn in bus travel demand in London. Similarly, reform of the British railway industry has coincided with an upturn in demand for rail travel throughout Britain and again we should be cautious about attributing cause and effect. Separate figures for rail travel in London do not exist so this has not been analysed to the same extent as bus travel. However, it may be noted that the demand for rail travel is closely associated with the performance of the economy and has not experienced the same sort of long term decline as had bus travel. The implementation of the rail privatisation coincided with an upturn in the national economy and this upturn may go some way to explaining the upturn in the observed demand for rail travel. This said, it must also be noted that the private rail operators have
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experimented extensively with innovative fares and ticketing schemes, including heavily discounted/limited availability advance purchase tickets and multi-traveller tickets. London Underground has not seen any organisational change, but it has moved to a position where revenue covers all operating costs. It is difficult to comment on the impacts of regulatory/organisational reform on demand in Lyon as reforms have been less marked and have occurred over a longer time scale than in, for example, London. Of the reforms affecting Lyon, those in the French railways have been most marked. The proportion of rail operating costs covered by revenue decreased from 40% in 1991 to 33% in 1995, before increasing to 38% in 1996, attributable to a revenue increase of 85.75 MF (or +21%) compared to an increase in expenditure of only 69.36 MF (or +5.7%). The beginning of the regionalisation experiment led to a revenue/cost ratio reaching 42% in 1997 and 43% in 1998. The railway regionalisation process has coincided with, but not necessarily caused, an increase in passenger km. In 1992 in Frankfurt the total number of trips in the Frankfurt area was 3.9 billion. 63% of the trips were made by private cars and only 14% by public transport. Due to the improved services the estimation of the RMV for the year 2000 is a share of 25% for the public transport and of 47% for the motorized individual transport. The total sum of the trips in 2000 is assumed to be 4.2 billion trips. 4.3.4



Implications of Applying these Models more widely throughout Europe



The opportunities for cost and subsidy reductions arising out of regulatory or organisational reform are likely to depend upon how efficient operations are prior to such changes. Experience in London suggests that cost savings of around 30% could be secured through a combination of tendered services and privatisation. With the establishment of a number of international private sector bus operating groups, there should be few concerns regarding the level of competition from potential new entrants to the bus market across Europe. With respect to demand, the evidence from London suggests that current demand drivers would continue to influence patronage in the same or similar way as before the changes. In the context of rail it is perhaps too early to say, though again franchising and the UK and regionalisation in France would appear to convey some benefits. 4.4 4.4.1



Freight Overview The Drivers of Regulatory and/or Organisational Change across Europe



For a long time, the regulatory system across Europe restricted industry’s use of professional/specialised road freight operators by means of the authorisations system. Licensing restrictions have been one of the main conditioning factors in the distribution methods of Member States. In Germany for example, in which for many years there was the burden of particularly rigid state planning, only 40% of the transported tonne kilometres travelled on roads at the end of the 1960s, whereas the proportion was 80% in the more liberal Great Britain. International road freight operations were further limited by the effectiveness of bilateral and subsequently multilateral agreements on quotas. In the 1980s and 1990s, various factors have stimulated deregulation in EU Member States. The consolidation and expansion of the EU, the development of the European Single Market and the decisions of the European Court to extend the European Common Market to transport activities and to request the Commission to develop a EU transport policy have all contributed to changing the nature of freight transport markets across Europe. In addition, markets have, with the bringing down of customs barriers, expanded into the emerging European and extra-European areas, i.e. to the north towards the areas of the ex-Warsaw pact countries and to the south towards the Near East and North Africa. This is inducing companies to concentrate their production locations and
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extend their sales network, leading to an increasing attention in the integration of transport in the production and sales cycle. The affirmation of operating principles based on “just in time” have also contributed to structural changes in the freight transport industry across Europe. The industry has responded to demand by focusing increasingly on the overall management of the logistic cycle, on the reduction of stocks and the volume of the load unit and on the increase of transport frequency, with the affirmation of transport activities delegated to increasingly specialised production and service sectors. This process of specialisation is further leading companies to develop towards integrated logistics, which requires development of freeways and inter-modal techniques. The process of Euro-characterisation which companies are undergoing is based mainly on market protection strategies which are made possible by agreements, take-overs and mergers between operators in different markets and different countries. Company reorganisation is in progress to varying degrees from country to country, based on integration both in a horizontal form, which creates network configurations, and in a vertical form, which produces grouping of transport demand and supply companies. At the same time, a search for operating efficiency based on traditional objectives - such as the rationalisation of loads and reduction of empty journeys - will continue to assert itself as a result of the opening of new markets which are still not fully exploited from a commercial point of view and which are characterised by much lower labour costs. 4.4.2



Regulatory and Organisational Change at EU Level



The Commission’s efforts aimed at liberalising the road transport market and reducing access restraints have, thus far, concentrated on international transport. Restrictions on the amount of international traffic between Member States and for traffic in transit from and to Member States were abolished in 1993. EU authorisations for these operations are attainable by any operator of a Member State issued with a license for international road freight transport. In addition, the need for formalities and controls at the internal borders relative to TIR and ATA carnet as transit documents has now been eliminated with the introduction of the single customs territory. Council Regulation No.3820/85 fixes the minimum age of the driver and the minimum number of driving and rest hours. This was strengthened by a directive, issued by the Council in November 1988, which introduced minimum requirements to check application of the regulation. However, the penalties for failure to observe the requirements are defined by the Member States and frequently are only very minor. On the technical side, the weights and sizes and some other technical characteristics of the vehicles which carry out international transport are regulated for aspects relative to the safety, such as speed control devices, tyre tread thickness, safety belts, safety glass. Road transport companies in some countries feel at a disadvantage due to a lack of standardisation of operating conditions in the liberalised European market, particularly in relation to taxation matters. Standardisation is underway for matters such as fuel tax, motorway tolls, ownership tax. We are moving in the direction of a vehicle taxation structure which is standardised on the basis of the principle of nationality (payment in the country of registration), introducing in a second phase a taxation based on methods necessary to calculate, distribute and pay infrastructure costs, taking into account external costs. Reference has already been made to the attempt, in regulation 91/440, to reform the rail sector by achieving a degree of separation of infrastructure and operations. This was in order to promote new entrants into rail operations. Under that regulation, open access for international freight was provided for inter-modal freight operators and for groups of rail operators for other rail freight services. However, that regulation had relatively little effect. Subsequently, attempts were made to promote entry by creating a set of rail freight freeways, on which attractive international paths were to be marketed on a 'one-stop shop' basis. In December, 1999, the Council of Ministers
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agreed a more radical development which would ensure open access on an extensive European Rail Freight network, but this has yet to be implemented. 4.4.3



Regulatory and Organisational Change at the National Level



The provisions referred to in section 4.2 above have meant essentially the achievement of the single market in road freight transport, the main point of contention being the continuation of very different levels of taxation according to the country in which the vehicle is registered. Germany and the Benelux countries have responded to this by implementing a vignette system of supplementary charges for access to the motorway network. Progress in liberalising rail freight has been much more limited. In two countries, Britain and Germany, access to the rail freight market has been totally liberalised. The experience of these countries is discussed in detail in the case studies. In the Netherlands, new entry has also been permitted, and a limited amount has occurred. In Sweden, new entry was permitted where SJ declines to provide a service, and again a limited amount occurred. In general new entry has not been permitted elsewhere. A second problem facing the international rail freight market has been the wide variety of charging systems for access to the rail infrastructure, ranging from access which was initially free of charge in the Netherlands, and at short run marginal cost in Sweden, to fully commercial negotiated rates in Britain and a commercially based tariff which was seen as a major barrier to entry in Germany. Clearly, such a variety of charging methods distorts the routeing of international rail freight and hampers the development of freight to, from or passing through one of the countries with high charges. Perhaps the most dramatic development in the rail freight market has been the growth of international consortia based on the existing state owned operators. This has been a somewhat unexpected result of the restructuring of railways to separate infrastructure from operations, and freight from passenger operations. German and Netherlands Railways have announced the merger of their freight operations to form a new company (Railion), which also has an agreement with the Bern, Lotschberg, Simplon Railway through Switzerland, whilst Italian and Swiss Railways are also seeking to merge their freight organisations. Alternative groupings are understood to be interested in Polish Railways freight business, which is currently on offer. This development may be seen as the welcome emergence of powerful international players in the rail freight industry, but it is also regarded in some quarters as likely to lead to an even more entrenched monopoly position for the existing operators. 4.5 4.5.1



Freight Examples Introduction



Our approach to analysing examples of regulatory and organisational change in freight transport was comprised of two elements: Firstly, a wide-ranging review of the freight sector along the ‘North-South corridor’ (between Italy and the Mediterranean and northern continental Europe); and, secondly, a more specific comparative review of changes in certain national rail freight sectors. The heart of European trade is concentrated on the networks which serve the north-south routes and the trends which condition the development of these relationships will have a direct influence on the basic processes which will shape the freight transport system in the whole of Europe. Rail freight was selected as an important area due to a desire to switch freight from road to rail and the need to consider the implications of organisational change. The countries selected for the comparative review of rail freight were three in which notable regulatory and organisational reform has taken place over recent years; Germany, Britain and the USA. This chapter reports on the two components of our freight examples in turn.
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Regulatory and Organisational Change Affecting the North-South Corridor



The need to cross through the Alpine region is a major issue for north-south freight movements so, in addition to those issues raised in section 4.4.2, we highlight Austria and Switzerland’s policies for regulating trans-Alpine freight passage. Austria and Switzerland have given great emphasis to environmental protection of their shares of the Alpine region but they have done so in different ways. Prior to its agreement with the EEC and then its subsequent entrance into the EU, Austria operated a series of separate bilateral agreements based on tariffs and quotas. In 1991 the EEC signed a framework agreement with Austria to regulate transport through the country which was subsequently, in 1994, incorporated into protocol no.9 of the treaty of adhesion to the EU by Austria. The agreement is applicable to rail and road traffic crossing Austria, as opposed to transport between Member States and Austria. For road freight, transport by ones own company is subject to weight and dimension limits and to quota restrictions, devised according to a system of ‘Eco-points’. the greater the emission of polluting substances, the greater the number of “eco-points” required. Each crossing of Austria must be accompanied by an ‘eco-card’ on which a sufficient number of eco-points has been applied (depending on the degree of pollution produced by the vehicle). The agreement provides for a parallel reduction to the total number of eco-points issued by the Commission, which must reach 60% of the initial quota between 1992 and 2003. The contractual parties also declared to try to gradually introduce a solution regarding taxation matters: in a first phase only the cost of the infrastructure would be allocated, and in a second phase also the costs relative to pollution, by applying as much as possible the territoriality principle and bearing in mind the particular sensitivity of the Alpine region. The agreement also provides for a progressive reduction in particle emissions and noise emission of industrial vehicles (60% between 1992 and 2003). If the objective is reached, the current regime will cease to be in force with effect from 1 st January 2001. Otherwise, the Commission will adopt the necessary provisions for the protection of the environment with particular attention to the reduction of environmental pollution by 60%. If the Commission does not adopt these measures, the transition period is automatically extended by a further three years. After 31.12.2003, transport across Austria should be carried out with a Community license, as for all the services within EU territory. Bilateral transport may be performed with a Community license with effect from 1st January 1997. The EEC-Switzerland agreement, which was also signed in December 1991, provides for major rail infrastructure enhancements to be carried out between 1992 and 2003. The agreement does not, in general, impose quotas or licensing requirements traffic on ordinary roads but does stipulate weight limits. These weight limits vary subject to time of day and to specific authorisation, e.g. transport during the night and on holidays is forbidden, with the exception of duly authorised traffic. The agreement also provides for the progressive introduction of road charges, which as far as possible will be co-ordinated, as foreseen in the agreement with Austria, considering the infrastructure costs in the first phase followed by those relative to environmental factors. Most recently, in early 1999, the EU gave the go-ahead for the so-called freight transport railway Freeways. These consist of a number of international corridors identified voluntarily by the management of the national networks which are to be the subject of specific co-operation between railways. Co-operation between the administrators for the identification of quality time bands, the combined definition of the charges and simplification of the sale of the entire journey by means of a single desk is accompanied by co-operation on the services side to guarantee a competitive average speed and the reduction of idle time, especially at the borders. The aim is to optimise the quality and level of service offered on high volume traffic routes, in which many of the North-South continental European rail routes fall. Italy and its State Railway
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Company is playing a primary role in the actuation of the pilot scheme and have already set up 3 of the 5 routes so far identified: Rotterdam-Chiasso/Domodossola-Gioia Tauro (four pairs of daily time bands), with the inclusion shortly of the Milan-Brema/Hamburg-Brenner Pass-Brindisi (three pairs of time bands), Muizen(B)-Bettembourg(Lux)-Sibelin/Venissieux(F) with extension towards Genoa and Gioia Tauro in Italy and, with effect from May, towards Spain. Despite the problems of technical inter-operability of the services and flexibility of the tolls which still limit the potential – the Freeways represent a new form of co-operation between the networks and railway companies, and they also open up interesting future prospects, including the development at various speeds of the European railway sector. 4.5.3



The Impacts of the Changes in Regulation/Organisation on Demand



An average growth trend of 16.7% per year is estimated for the period 1970-2000, in terms of total tonnes-km, for road and rail between the Mediterranean countries of Italy, Greece and Turkey and the northern European countries of Austria, Switzerland, Germany, Belgium, Holland and Denmark. It is possible to calculate that rail freight transport increased 47.6% (from 126 to 186 ton-km) between 1970 and 2000 and road transport increased 205% (from 214 to 656 tonkm) in the same period. It may be seen that road transport covers almost completely the total traffic increase on the North-South trade route. This shows an increase in road transport in 30 years from 63% to 78% of the total land transport along this route. The average annual growth rate of road freight transport has been particularly high (6.8% per year). The liberalisation of road transport has been a main reason for this increase in the last 15 years and it has been reinforced by changes in the activities. It is important to underline that the changes relative to transport have been induced and accelerated by the liberalisation of road transport. The abolition of intermediate boundaries between countries forming part of the Schengen Treaty is a major reason for improvement in the efficiency of road freight transport. The EU Commission calculated that approximately 50% of the time is saved on a trip between Milan and Copenhagen as a result of the complete, or almost, elimination of the delays at the borders and that the total saving on the North-South route due to elimination of the delays for road transport operators is 450 million Euro per year. The general expansion in size of the quotas during the last 15 years has created an improved match between supply and demand, with a progressive expulsion from the international markets of weaker operators who in the past were assured of a place as a result of the quota system. With regard to the acquisition of areas in the market for the route between northern continental Europe and the western Mediterranean area, there is a tendency for loss of specific weight of the German companies - who had been for a long time rigorously protected - in favour of Dutch and Belgium companies, who were used to operating in free-trade systems and therefore more able to draw the traditional market away from the German (and also French) competitors. Another impact of liberalisation of the long distance road freight transport in Europe is that national companies tend to be taken over by foreign operators. International operations are assisted by overseas branches which are better placed to obtain traffic for the parent company. The growth of rail freight on the North-South route between 1990 and 1998 is estimated to be +21% in Tkm and +35% in tonnes, with an average reduction in the distance travelled of from approximately 350 to 300 km. The distribution of the types of rolling stock used has changed greatly, with a reduction in the demand in Tkm for traditional transport on single wagons (from 80 to 65%), an increase in the demand for container transport (from 10 to 15%) and doubling of the amount of combined transport (from 10 to 20%). As already mentioned, the percentage carried by railways in terms of modal-split is in constant reduction, and is currently only 22%. This loss of market share by the railways for freight transport on the North-South continental European route has been reached in a framework of
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large public financial support and substantial restrictions for the competition. In the second half of the 1980s for example the Dutch railways received an average financial support from the Government of 1,700 million florins per year and the German railways received approximately 13,500 million marks per year from public funds in the same period. The demand for rail transport is today supported by a series of Community policies which aim to reach the following general objectives: • integration between national railway networks; • co-operation and association between European railway companies; • development of the forms of inter-modal co-ordination; • development of railway infrastructures 4.5.4



Regulatory and Organisational Change in our Rail Freight Examples



In this section we compare rail freight organisation in Germany, the UK and the USA. The rail freight sector in Germany was heavily regulated, in terms of controlling tariffs, restricting market entry and imposing authorisation procedures for withdrawing services on unprofitable lines, and was dominated by the publicly owned and publicly subsidised monopoly provider of infrastructure and operations, Deutsche Bundesbahn (DB). In 1987 the tariff regulation was slightly relaxed by allowing the DB a margin of 10% and by cancelling the binding of tariffs to the value of the goods carried. In 1994, the process to restructure and, ultimately, privatise DB began with the transformation of DB into a company of private law, owned by the state. DB AG, as it then became, was subsequently divided into five separate companies, one of which, DB Cargo, is responsible solely for freight operations. All the shares associated with the five companies, and the co-ordinating holding company, are currently owned by the state but there is an option to sell these and therefore privatise the companies. Whilst DB Cargo is still owned by the state, it does not receive direct state subsidy. Similarly to Germany, the rail freight sector in Britain was regulated and dominated by the publicly-owned and publicly subsidised monopoly provider of infrastructure and operations, British Rail (since 1974 the intention had been that freight services be commercial on an avoidable cost basis). A major re-organisation of British Rail was made in 1988, with the aim of creating a business-led railway. Rail freight was split into Trainload, carrying the low value, high volume bulk traffic, and Rail freight Distribution (RfD) moving more high value cargo (merging Freightliner, Speedlink and the international wagon load business). The parcel business was still a separate business unit. Each company was responsible for the costs of assets, and managed independently. Subsequently, railway privatisation has resulted in considerable upheaval within the industry. In 1994, infrastructure was allocated to the newly created company Railtrack, which owns and operates the track and signalling equipment and which levies track access charges on operators wishing to use the infrastructure; Railtrack was subsequently privatised. Deregulated open access was introduced for any freight operator who could obtain a licence and negotiate access and charges with Railtrack. The operations of the rail freight companies were also privatised, but instead of floating them in the stock market, interested parties had to bid for the ownership of the services. There were three companies before privatisation: Trainload, Rail Freight Distribution, and the parcel business. When offering these for sale, Trainload was divided into three firms based on geographical regions and Rail freight distribution was divided into Channel Tunnel Freight services and Freightliner. English, Welsh and Scottish Railway EWS (known at the time as the Wisconsin Central consortium) bought all three Trainload companies, as well as Channel tunnel Freight Services and the parcel business. Freightliner, was bought by a management buy-out team. In contrast to European countries railway companies in the USA were privately owned but they were subject to a strict regulatory regime. Almost all kinds of market activities within US rail freight were subject to regulation, encompassing market entry and exit, tariff policy, mergers and operations. The first stage in deregulating the market was the granting of more pricing flexibility
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to the railway companies in 1976. The second stage, in 1980, was the simultanious substantial relaxation of controls over rates, easing of merger guidelines and abandonment of unprofitable network segments. The railroad companies were thus allowed to set rates freely, unless the company had market dominance. 4.5.5



The Impacts of the Changes in Regulation/Organisation on Demand in our Rail Freight Examples



In Germany it is too early to draw conclusions as to the impacts restructuring has had on demand for rail freight. However, effects of deregulation are clearly visible: In June 1999 DB Cargo agreed to merge with the counterpart of the Dutch railway, NS Cargo to form a new European transport company called Railion. Furthermore, a closer orientation on the need of its customers has been able to be recognised: DB Cargo agreed in 1999 with the Deutsche Post to launch a new Parcel Intercity train system, allowing 160 kmph between Northern and Southern Germany. Also the handling of international freight transport will be improved by closer co-operation with various European rail freight companies. In the UK, the demand for rail freight has been in decline for over 25 years. It is too early to fully assess the impacts of the privatisation process on this long term trend as most rail businesses were only sold in 1996. Also exact comparisons between the pre and post privatisation process are not possible because the way rail traffic is estimated changed after privatisation. However, thus far the evidence is that efficiency and marketing have improved, investment increased and some traffic growth has resulted. By contrast open access to date has had little effect, although the threatened in one or two cases actual - entry of customers to carry their own traffic has put pressure on incumbent operators costs and charges. There is no direct, on-going public subsidy to freight operations in the UK, though track access charges for freight services are more favourable to operators than are track access charges for passenger services and there has also been an increase in grants to freight services from £4 million in 1994/95 (the year that the privatisation process began) to £29 million in 1998/1999. The process can be judged a modest success, though speculation that EWS, the major operator, is experiencing some financial difficulties make the long term future unclear. Prior to rail freight deregulation in the US many railway companies were near to breakdown for reasons attributed to the strict regulations imposed. In most cases rail operations could only be maintained by high amounts of subsidy. Rail freight deregulation has strengthened the competitiveness and efficiency of the rail system. Rail’s share of the freight market, which was decreasing between 1960 and 1980, has grown by 6% since 1985, to a level only 2% less than in 1960 . This increase has been accompanied by moderate growth in the road share and a decrease in the share of inland waterways and pipelines. Despite cutting the rail network between 1975 and 1996 by 45 percent and reducing the number of employees of the rail sector within the same period of time by 58 percent the rail sector has enlarged its transport performance between 1975 and 1996 by 80 percent. This illustrates the considerable increase in efficiency of the rail system. By applying an empirical model in order to examine the effects of deregulation on rates charged for movements of different commodities in the US Wilson (Wilson, 1994) found among others, that long-haul and heavy-loaded commodities benefit most from the measures taken for deregulation. As long-haul and heavy-loaded commodities are the core market for rail freight transportation, deregulation has brought the rail freight companies to focus on those areas of operations where rail is most competitive. This aspect and the fact that the US market has, due to the great geographical size of the USA, a large potential for long-haul freight transport seem to be crucial determinants of the outcomes. Rail freight deregulation in the USA has been successful in terms of enhancing its competitiveness and efficiency.
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Summary and Conclusion



Throughout the EU there has been pressure to increase public transport mode share and to decrease public subsidy. This pressure has stimulated moves to re-examine regulatory and organisational frameworks, including industry ownership, so as to increase competitiveness and improve productive and allocative efficiency within the transport sector. National government and EU policy has manifested this pressure. Nationally, a variety of models for regulating and organising public passenger transport have emerged across Europe, from the traditional system of licensing services from a public corporation, through various forms of franchising regimes, to free market and deregulated competition. Several case studies show that, in certain countries, regulatory change has coincided with upturns in the demand for public transport. This is particularly true of the introduction of franchising systems rather than outright deregulation. Where this has occurred, however, one should be cautious about directly attributing the upturn in demand to changes in regulation or organisation. Regulatory or organisational change to enhance competition of the public transport sector can reasonably be expected to enhance productive efficiency within the sector but it is unlikely, on its own, to lead to increased demand for public transport. It may do so indirectly, however, by leading to provision of a more favourable fares/service package than could otherwise be afforded. A tendency towards franchising of passenger transport services appears to secure cost reduction. The liberalisation of road freight seems to improve efficiency and facilitate the development of international operators and the deregulation of rail freight appears to lead to efficiency improvements and international consolidation. Much of the EU policy has derived from the Common Transport Policy and has focused on pricing systems. It is important to emphasise that deregulation will cause significant changes of the institutional framework (see chapter 6). These changes should indeed be considered, if appropriate pricing principles are discussed.
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T RENDS



Introduction



In the present chapter the issue of "breaks/ changes in trends" in demand for passenger and freight transport is dealt with. After clarifying the terminology applied in the study (section 5.2) the freight transport market (0) and the passenger market (5.4) is analysed. The section about freight transport contains trend analyses for selected Western European countries and an elaboration of the 'driving forces' behind the development. Also a decoupling analysis is carried out, which analyses the evolution of demand for freight transport and economic growth by examining transport intensities, transport elasticities and results from a correlation analysis. Furthermore, innovations in freight transport are discussed, particularly with regard to availability and adoption level. The aspect of "breaks/ changes in trends" is also applied to transalpine freight transport. The section about passenger transport embraces an illustration of general trends in various Western European countries. The impacts of socio-demographic and -economic developments on demand for passenger transport are dealt with. In addition, mobility trends in French agglomerations are analysed. The decoupling analysis carries out for passenger transport examines the correlation between motorization and household income. 5.2 5.2.1



Definition of "Break/ Changes in Trend" Definition of "trend"



Most of economic time series oscillate around a regular pattern called a "trend". Various types of trend can be distinguished (Granger and Hatanaka, 1964). The first two major types are the trend in mean and the trend in variance. A series might be said to have an upward trend in mean, if it appears to be oscillating about a continually increasing value. However, it should be kept in mind that such a trend is, at least partly, determined by the length of the data at hand. Indeed, the 'trend' could be actually part of a cycle, which is long compared to the time between adjacent terms in the series. In the case of a trend in variance, the extent of the oscillations about (a possibly trending) mean is changing with time. A third type of trend is a change of one component (e.g. a decrease in the seasonal variation) or a change in the correlation between the current value and the previous value of the series. Such regularities reflect stable relationships between the observed variables and their determinants, or more generally between the variables constituting a system. 5.2.2



"Break in trend" versus "Change in trend"



5.2.2.1 Definition of "Break in Trend" A "break in a trend" can be thought of as a definitive rupture in past/established regularities in the relation between variables describing the behaviour of the system. This rupture is a discontinuation with a lasting effect on the existing "regularities" as deduced from our observations. It can have internal (changing behaviour of individuals, reaching of thresholds like capacity, introduction of new supply alternatives or technological innovations) and external causes (changing regimes of management, social/environmental events, etc.). Mathematically a "break in trend" can be defined as follows: The strictest definition of a "break in trend" is a discontinuity in the slope of a curve (the first derivative of the trend is not defined). A change in trend of a function has occurred, too, if the first derivative of the function has reversed its polarity. The function f(t) describes the development of a transport demand indicator over the time t. Thus a break in trend can be identified, if one out of the following two conditions is fulfilled (tBiT represents the point of time a change in trend takes place):
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Indicator
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Figure 29: Break in trend Condition (1) describes a curvature with a downtrend, which for t> tBiT changes in a curvature with an upward trend. Condition (2) implies a function, which for t> tBiT shows an uptrend and for t< tBiT declining tendencies. 5.2.2.2 Definition of "Change in Trend" A "change in trend" is a subset of a "break in trend": A change in trend does not necessarily require a "rupture". Even the existence of an inflection point could indicate a change in trend. The point of time exponential growth turns into logarithmic growth, can be identified by an inflection point. Thus a change in trend can be identified, if one out of following condition is fulfilled: < 0 , for t < tCiT df 2 (t )  = 0 , for t = tCiT dt 2  > 0 , for t > tCiT
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Figure 30: Change in trend 5.2.2.3 Definition Applied in the Studies The definition of "change in trend" is more general than the definition of "break in trend". Thus the approach applied for the analyses focuses on the examination of "changes in trends". However, the mathematical definition of change in trend has to be completed by a more qualitative one: Temporary decrease and increase (e.g. caused by economic crises, oil crises) does not meet the requirements to indicate a long-term change in trend. 5.2.3



Time Units and Identification of Trends



When examining time series data the duration of intervals in between the reference dates, ∆t , is rather decisive. A „short“ ∆t (e.g. one month) allows the identification of more changes in trends than a „long“ ∆t (e.g. five years). However, changes identified by an examination of time series with short intervals may be seasonal changes or changes provoked by special events (e.g. Soccer World Championships in France 1998, Expo2000 in Hanover). Long-term changes however, can be well examined by focusing on longer intervals. In addition, at European level the situation of data availability is much better for larger intervals (five years) than for shorter ones. Thus the ∆t applied in the analyses amounts to one, but mainly to five years.
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Figure 31: Time units and identification of trends 5.3 5.3.1



Freight Transport Trend Analyses



The study on trend analysis can be subdivided into two main tasks: § Description of the previous development in the freight transport markets by analysing time series data. The analysis comprises both the development of freight transport and the evolution of the modal split demand for selected countries. § Study on the fundamental driving forces, which are responsible for the developments found in the first task. Time series data describing the demand for freight transportation in several European countries are available for following indicators13: • Freight transport performance (measured in ton-kilometres) • Freight transport volume (measured in tons carried) The more meaningful indicator is transport performance, since this indicator also takes into account the transport distance. It would be worthwhile to analyse the development of further indicators, like vehicle-kilometres or average utilisation of vehicles, but time series data for these indicators are hardly available. 5.3.1.1 Freight Transport Performance Figure 32 illustrates the development of ton-kilometres generated on the country's networks. The modes taken into account when calculating the total transport performance are rail, road, inland waterways and pipelines. For each of the regarded countries the freight transport performance has shown a tendency to increase. Transport performance increased between 1965 and 1996 in case of Spain by 376%, in case of Italy by 273% and in case of France by 69 percent. The striking growth of freight transport performance between 1990 and 1996 in Germany is caused by the German unification, which has resulted in a sudden increase in demand for freight transport.



13



The data used for the analyses are specified in the appendix.
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Source: ECMT 1998, 1999 Development of Transport Performance generated on the country's transport networks
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Figure 32: Development of transport performance 5.3.1.2 Transport Volume In contrast to the development of freight transport performance the development of freight transport volume shows more moderate growth rates. Within the period of time between 1965 and 1996 freight transport volume increased in the Netherlands by 62 percent, in Belgium by 51 percent, and in France by only two percent. The evolution in Great Britain even shows a little decrease by two percent. Source: ECMT 1998 Million tons
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Figure 33: Development of transport volume 5.3.1.3 Development of Modal Split The first part of this paragraph deals with describing the development of transport demand by modes in Germany (time intervals: one year), the second part embraces an analysis of the evolution of modal split in various countries (time intervals: five years).
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The illustration of the evolution of freight transport performance in Germany (Figure 34) demonstrates, that the increase in total freight transport performance is caused by an enormous uptrend in road transport performance. Source: German Ministry of Transport, Verkehr in Zahlen 1991, 1999 Development
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Figure 34: Development of transport performance in Germany A change in trend of road freight transport performance can be recognised in 1968. However, the decline has been temporary and was followed by a strong increase. Freight transport by pipelines increased between 1960 and 1972. Since 1972 a period of saturation has prevailed, as the infrastructure has not been improved substantially. Thus a change in trend of the development of freight transport performance by pipelines can be observed in 1972. The development of rail transport performance has shown the strongest fluctuations. In Germany the evolution of freight transport volume as shown in Figure 35 is similar to the development of freight transport performance. The dynamics in the development of freight transport volume is generated mainly by considerable growth of transport volume on the road. Changes in trends can be recognised for the evolution of transport volume by pipelines in 1973 and for inland waterway in 1968. In both cases the growths path turned into a more or less stagnating development. The evolution of rail transport volume shows the most fluctuating curve. However, when regarding the interval between 1960 and 1998, rail transport volume remained nearly unchanged.
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Source: German Ministry of Transport, Verkehr in Zahlen 1991, 1999 Development
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Figure 35: Development of transport volume in Germany Now the development of the modal split for freight transport in selected EU countries is examined. The modal split values refer to the shares of transport performance. Figure 36 illustrates the development of modal shares in the period of time between 1965 and 1996. The evolution of the modal split has shown clear tendencies since 1965: rail has had to cope with heavy losses, while the mode road has been able to gain market shares. Also the mode inland waterway has had to suffer from market losses -but the losses of inland waterway shipping are not as severe as the losses of the railway companies. The development of the modal share of transport in pipelines shows a less consistent performance. In 1965 the mode rail attained considerable shares of freight transport, e.g. 44.2% in France, 35.7% in Germany, 31.8% in Belgium and after all 21.7% in Spain. 31 year later however, the rail share in these countries has more than halved. In 1996 it amounted to 21.4% in France, 17.7% in Germany, 12.8% in Belgium and to not more than 5.1% in Spain. Also inland waterway shipping has lost market shares. In case of the Netherlands the modal share declined from 62.9% in 1965 to 49.1% in 1996. Within the same period of time the share decreased in Germany from 25.2% to 16.2%, in France from 8.9% to 2.4%. Definite winner has been the mode road, which improved its market share between 1965 and 1996, e.g. in Spain from 78.1% to 92.0%, in Great Britain from 72.2% to 84.8%, in Italy from 72.1% to 84.6% and in France from 32.1% to 66.9%. Compared to 1996 the rail mode has improved its performance in many Western European countries in 1997. The modal share of rail has increased in many countries by 0.5 to 1.0 percent. However, it is rather improbable, that this indicates the beginning of a change in trend.
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Figure 36: Development of modal split for freight transport performance
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Reasons for the Development of Transport Demand and Modal Split



There are a great number of different factors, which are responsible for the developments pointed out in section 5.3.1. Based on the key external trends, which in the SCENARIOS project14 were identified to have decisive impacts on freight transport markets, following driving factors and tendencies are dealt with: • Changes in the commodity structure • European integration/ globalisation • Changes in operational behaviour of companies • Application of advanced information and communication technologies These driving factors and the way, how they effect freight transport demand and the evolution of modal shares are subject to study in the following paragraphs. 5.3.2.1 Changes in the Commodity Structure The types of good, which play an important role for the economies of industrialised Western European countries have been subject to change. Figure 37 exemplifies the evolution of commodities in Germany between 1965 and 1993 (inland transport, tons carried). It illustrates impressively the change in commodities, and also hints at which commodity groups have become more and more important and which show a rather constant evolution. Following commodities have strongly gained importance and may therefore be called "emerging commodities": • Vehicles, machines, manufactures, semi-manufactures • Food and animal food • Chemical goods The only commodity groups to loose transport volume are coal and fertilisers. The other commodity groups show moderate growth in the period of time between 1965 and 1993. Thus following trends can be realised: The strong dynamics in freight transport markets has been generated by the "emerging commodities" like vehicles, machines, manufactures, semimanufactures, food, animal food and chemical goods. Bulk goods, like coal, iron, steel, nonferrous metals, metalliferous ores and metal scrap have lost relative importance. These developments in Germany hold true for most of the Western European countries. The change in the commodity structure has had clear impacts on the development of modal split of freight transportation. Goods like coal, steel, metals, ores and metal scrap are crude materials or finished products of the heavy industry, which used to be the motor of many economies. These types of goods have had high affinity to transport modes, which are predestined for the transportation of bulk goods, namely railway and inland waterway. Furthermore, the companies delivering or receiving bulk goods often have a connection to the rail and inland waterway network. Thus the modes rail and inland waterway have considerable competitive advantages against the transportation on the road. After the decline of heavy industry bulk goods have continuously lost their importance in the freight market against "emerging commodities". The "emerging commodities" have different demands on the way to be transported. Most parts of these goods are high value products (machines, electronics, vehicles), which cause considerable costs for their high amount of fixed capital. Quick -which often implies direct- transport services are necessary in order to minimise these costs. Furthermore, the "emerging commodities" are to be transported in smaller numbers of pieces. Commodities like machines, electronics and chemical products are delicate goods, which require special careful carriage. Food products are perishable goods, which also need special treatment. In many cases direct transportation is necessary in order to avoid risks of damage at
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reloading. For being part of the production process semi-manufactures are time-sensitive goods, which require reliable, punctual and flexible transportation. As summary many "emerging commodities" tend to make following demands on their transportation: • Quick, reliable, punctual and flexible carriage • Careful transportation, special treatment (e.g. protection against shocks, transportation at a defined temperature) • Direct transport • Carriage in small numbers of pieces In view of these demands for carriage and considering the fact, that many of the companies delivering and receiving "emerging commodities" do not have a direct connection to the rail or inland waterway network, it is quite obvious, that these kinds of commodities have a high affinity to transport on the road. So the railway companies and inland waterway shipping firms have found themselves in freight transport markets, whose strongest dynamic is generated by those commodity groups rail and inland waterway transport is less competitive for.



SCENES Deliverable D3a: Drivers of Transport Demand -Western European Countries-



77



Development of Freight Transport Demand by Commodity Groups Transport Volume; Germany (1965: 100)
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5.3.2.2 European Integration/ Globalisation The process of European integration and globalisation has intensified both the trade among EU countries and between EU and Non-EU countries, and international linkages and interrelations between companies, as well as the international division of labour. Trade liberalisation within the framework of GATT (General Agreement on Tariffs and Trade) has markedly reduced tariffs on trade.15 Demand for international freight transport has been increasing. Again it has been the mode road to profit most from this development. Figure 38 illustrates the increase in international transport (goods loaded and unloaded in the referring country, measured in tons) and the strong increase in international haulage carried on the road. The extent of growth of international freight transport shows country-specific performance: Germany and France for instance have already have had high levels of international transport in 1970. This is the reason, why the increase of international transport volume between 1970 and 1990 amounts to moderate 47 percent in Germany and 46 percent in France. In Spain international freight transport in 1970 was still on a very low level. The starting point from a very low level, the joining of the EC in 1985 and intense economic growth (average annual growth rate of GDP between 1970 and 1990: 3.3%) have caused exceedingly high increase of international freight transport in Spain. Between 1970 and 1990 the goods loaded and unloaded in Spain for international transport grew by 691%, whereas the goods for international transport carried on the road increased by 1129%. Source: IWW calculations based on data from ECMT 1999 Evolution Increase (in %)
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Figure 38: Development of international freight transport The strong increase of international freight transport carried on the road came along with severe losses for the mode inland waterway shipping and in particular for rail. There are various reasons for the bad performance of the railway in international transport: Long-winded procedures at borders -for both technical and bureaucratic reasons- have lengthened the time necessary for the transportation. Co-operation among European national railway companies was anything but selfevident, so that impediments at borders could not be diminished. The reliability of international freight transport has been at a rather low level, as the responsibility for the goods loaded has had to be given at the border from one railway company to another. Furthermore, a considerable share
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of the goods carried across borders belongs to the group of non-bulk goods, which have a high affinity to road transport. Globalisation and European integration results in a spatial extension of trade, too. More goods are exported/ imported in/ from countries, which are far away, so that the average distance of imported and exported goods is likely to increase. Figure 39 illustrates the evolution of trade by distance classes in France (commodity: manufactures) and Italy (commodity: chemical goods) between 1989 and 1995. For the selected countries and commodity groups the share of the distance classes 400-1000 km and >1000 km has increased, while the share of the short distance class up to 400 km has declined. The underlying data refer to a short period of time, thus the changes are rather slight. The development shown in Figure 39 however, does -due to the time series data availablenot hold true for each country/ commodity combination.
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Figure 39: Development of international transport by distance classes
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5.3.2.3 Changes in Operational Behaviour of Companies 5.3.2.3.1 New Production Technologies Advanced production technologies have been applied in many companies in order to cope with an increasing competitive pressure and to gain from cost savings potentials. Operational measures taken aim at following objectives:16 • Reduce in stocks • Shorten the turnaround time • Decrease job lots • Enhance productivity • Improve the company's flexibility to react quickly on the needs of the market An implementation of these objectives has had clear effects on the transport services. New production technologies demand for quick, reliable and extremely flexible transport services. When producing smaller job lots, the quantity of pieces to be ordered and delivered decreases as well. These effects of advanced production technology clearly favour the mode road. Table 11 illustrates the development of job lots, goods in stock and turnaround time in German companies between 1985 and 1995. The figures are based on a survey considering about 100 companies. Table 11: Development of job lots, goods in stock and turnaround time in German companies Development of job lots, goods in stock and turnaround time in German companies between 1985 and 1995 Increase Decrease No change Job lots - motor industry - electronic industry Goods in stock - motor industry - electronic industry Turnaround time - motor industry - electronic industry
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Source: Survey, published in Heibach 1998



The most well known production technology, which meets the objectives mentioned, is the Just-intime (JIT) production. JIT production redundantizes each kind of stock. The stock is shifted to the transport facility -which is most probably the lorry. 5.3.2.3.2 Changes in Procurement and Distribution Policy Globalisation and European integration also implies changes in the procurement and distribution management of companies. On the one hand globalisation and European integration has enlarged the market and therefore sales opportunities and has offered the company the opportunity to profit from cost savings potentials, on the other hand it intensified competitive pressure. The procurement behaviour of companies was originally rather national oriented. Increasing competitive pressure and the opportunity to realise cost savings however, have encouraged a more international oriented procurement policy. This implies a growth in transport distances. Table 12 illustrates, that most of the German companies represented in the survey have extended global and especially euro sourcing, whereas the share of those German companies, which have reduced global and euro sourcing is neglectable.
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Table 12: Development of global and euro sourcing of German companies Development of global and euro sourcing of German companies between 1985 and 1995 Global sourcing - motor industry - electronic industry Euro sourcing - motor industry - electronic industry
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Source: Survey, published in Heibach 1998



Changes in the procurement and distribution policy of companies have had effects on the spatial distance between companies and their suppliers and customers. Figure 7 shows the evolution of distances between German electronics and electrical engineering companies and their suppliers and customers between 1985 and 1995. The share of suppliers and customers situated more than 300 kilometres away has increased considerably, while the share of suppliers and customers situated up to 100 kilometres away has declined. Source: Survey, published in Heibach 1998 Distance from Customer Locations of German electronics and electrical engineering companies
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Figure 40: Development of distance from supplier and customer locations 5.3.2.3.3 Application of Advanced Information and Communication Technologies The application of information and communication technologies (ICT) has enabled companies and shippers not only a complete monitoring of the goods being carried, but also to increase the efficiency of freight transportation. The application of ICT has following impacts on logistics:17 • Minimisation of downtimes of vehicles • Improvement of vehicles' utilisation rates • Optimisation of tour planning • Decrease in delivery time Figure 41 shows that the majority of German motor and electronic industry companies strengthened their application of ICT in order to improve the monitoring of goods being carried.
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Source: Survey, published in Heibach 1998 Development of ICT application for the monitoring of transported goods between 1985 and 1995 in German companies
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Figure 41: Application of ICT for the monitoring of goods The usage of ICT decisively contributes to improve the reliability of freight transportation, as it enables both the shipper and the customer to request information on the whereabout of the goods being carried. Since the application of advanced information and communication technologies in transportation of goods allows realising shorter delivery times (which again enables to transact more deliveries within the same time), the usage of ICT tends to lead to an increase in transport performance. On the other hand, ICT is able to diminish freight transport demand, as tour planning and utilisation rates of vehicles can be optimised. Up to the present ICT has been applied mainly for freight transportation on the road, which has contributed to enhance the competitiveness of the mode road against the other modes.



5.3.3



Decoupling Analyses18



Three approaches are applied in order to examine the previous development of demand for freight transport and GDP: • Analysis of transport elasticities • Analysis of transport intensities • Regression analysis It is quite obvious, that there is a kind of correlation between economic growth (measured by GDP) and the demand for freight transport. Demand for freight transportation is generated by the production and the distribution of goods. Demand for products again is influenced by the general economic situation. The energy sector serves as a positive example for decoupling: After the oil crises in the seventies and eighties decoupling of energy consumption from economic growth was attained in Germany. Decoupling was caused by improved energy efficiency, by the application of advanced technologies and by behavioural changes. The decoupling analysis is carried out for Belgium, France, Germany, Italy, the Netherlands and Spain. 5.3.3.1 Definition of "Decoupling" The way "decoupling" is dealt with in the present study focuses on the analysis of growth rates of GDP and growth rates of indicators describing freight transport demand (transport performance, transport volume). Thus decoupling of the evolution of transport demand from the evolution of
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GDP has taken place, if transport demand takes a growth path with lower growth rates than GDP. Figure 9 illustrates the applied definition of decoupling graphically.19 GDP, TranspDem GDP TranspDem TranspDemDec



time tDec



Figure 42: Definition of decoupling The line named TranspDem describes the evolution of a transport demand indicator (e.g. transport performance, transport volume) without decoupling. TranspDemDec illustrates the development of a transport demand indicator, whose development shows a decoupling from GDP starting at the point of time tDec. The condition to be fulfilled for decoupling is: TranspDemt − TranspDemt −1 ! GDPt − GDPt −1 ≤ TranspDemt GDPt



It is decisive, that this condition is fulfilled not temporarily, but for a sufficient long period of time. 5.3.3.2 Transport Elasticities When comparing growth of GDP with growth of transport demand, transport elasticity can be analysed. The transport elasticity η can be calculated as follows:20 ηaY, b =



∆Ya, b ∆GDPa, b ÷ GDP ( a + GDPb ) (Ya + Yb ) 2 2



where



Y is a transport demand indicator (transport performance/ transport volume) GDP is the Gross Domestic Product at prices of 1990, a and b denote the period of time η refers to (period of time between year a and year b) The transport elasticity η measures the ratio between the relative change in transport demand and the relative change in GDP. The value of η strongly depends on the period of time chosen. If η equals 1.0, the ratio between the change in transport performance/ transport volume and GDP is straight proportional. η < 1 implies a stronger growth of GDP than of transport performance/ transport volume, η > 1 a stronger growth of transport performance/ transport volume than of GDP. A negative figure indicates an absolute decrease of generated ton-kilometres/ tons carried within the referring period of time.
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TRANSPORT PERFORMANCE Table 13 contains the transport elasticities referring to freight transport performance. The elasticities show country-specific behaviour: In case of Spain the values are without exception beyond 1.0, in case of Belgium and Italy mostly beyond 1.0 and in case of France, Germany and the Netherlands mainly lower than 1.0. For the period of time between 1990 and 1996 however, the transport elasticities are -except for the Netherlands- not only beyond 1.0, but also rather high (Belgium: 2.59; France: 2.85; Germany: 2.13; Italy: 1.87; The Netherlands: 0.85; Spain: 2.48; United Kingdom: 1.20). Nevertheless, transport elasticities for the total freight transport performance were negative in France, Germany and the Netherlands in the period of time between 1980 and 1985 and in Great Britain in the period of time between 1975 and 1980. Transport performance decreased, while the economies grew. These examples demonstrate that growth in GDP does not necessarily have to come along with growth in transport performance. Table 13: Transport elasticities referring to transport performance Transport



elasticities



η by modes



Transport Performance Period of time
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1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1996 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1996 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1996 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1996 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1996 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1996 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1996



Total 1.28 0.40 0.80 1.79 1.67 2.59 0.74 0.35 0.83 -2.99 0.76 2.85 0.86 0.01 0.84 -1.18 0.79 2.13 0.80 0.29 2.32 1.80 1.42 1.87 0.90 0.15 1.03 -0.27 0.84 0.85 1.29 1.35 2.38 1.40 1.27 2.48 1.32 0.37 -0.22 0.77 1.38 1.20



Rail



Values>1: bold



Road 0.70 -0.87 1.05 0.82 0.06 -1.92 0.29 -0.59 0.54 -2.58 -0.53 -0.29 0.45 -0.91 0.50 -3.05 -0.48 1.38 0.46 -1.29 0.87 -0.27 1.14 2.91 0.00 -1.93 1.84 -0.94 -0.56 0.26 0.38 0.27 0.14 0.97 -0.18 -1.18 -0.20 -0.25 -3.14 -0.98 -0.02 -0.64



2.05 1.37 0.65 5.25 2.45 3.63 1.24 1.31 1.17 -2.22 2.05 4.55 1.02 1.20 1.40 0.41 1.32 2.99 0.66 0.50 2.87 2.50 1.44 1.73 1.04 1.37 1.07 0.62 1.48 1.37 1.45 1.50 2.63 1.47 1.40 2.66 1.71 0.38 -0.07 1.05 1.73 1.41



Inland waterways 0.49 -1.61 0.84 -4.04 0.18 1.45 0.40 -1.06 0.14 -5.45 -0.69 -3.96 0.57 -0.23 0.49 -1.17 0.78 0.58 1.46 -4.04 -0.24 0.69 -3.42 1.28 0.77 -0.24 0.95 -0.36 0.58 0.45 0.00 9.94 0.89 -1.88 -3.61 -0.59



Pipelines 9.62 8.26 1.15 -21.46 1.49 4.94 0.97 0.59 0.73 -5.37 -1.39 1.59 3.13 -1.36 -0.13 -5.39 1.43 0.45 3.14 1.75 0.08 -3.56 1.68 2.04 2.80 0.55 0.96 -2.56 0.86 1.48 5.35 2.72 3.57 0.69 1.31 4.11 5.59 3.36 6.05 1.21 -0.24 1.16



Source: IWW calculations based on data from EUROSTAT and ECMT 1998, 1999



Apart from a few exceptions the elasticities for the mode rail are lower than 1.0, often even negative, which means an absolute reduction in rail freight transport performance. In Great Britain the elasticities are negative in each period regarded.
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The situation for the mode road is vice versa: the transport elasticities are mostly beyond 1.0, which implies a stronger growth of road transport performance than of GDP. The elasticities for the most recent period of time, 1990-1996, are remarkably high (Belgium: 3.63; France: 4.55; Germany: 2.99; Italy: 1.73; Netherlands: 1.37; Spain: 2.66; United Kingdom: 1.41). The elasticities for inland waterway are mainly below 1.0, often even negative. The elasticities for pipeline are mostly beyond 1.0. A few transport elasticity values are rather high (elasticities for pipelines in Belgium, Spain, Great Britain; inland waterway in Great Britain). This is a result from low shares of these modes, so that slight changes in amounts (e.g. an increase from 0.1 to 0.2 billion ton-km) result in high elasticity values. The elasticitiy values for rail, inland waterway and especially pipeline lead to presume that the correlation between rail, inland waterway and pipeline transport performance and GDP is less obvious than the correlation between road transport performance and GDP. When interpreting the results shown in Table 13 following conclusions can be drawn: • Especially road transport has been able to gain from economic growth, whereas transport by rail and inland waterways have not been able to assign economic growth to growth in transport performance. • Decoupling of total transport performance from GDP has definitively not taken place in Belgium, Italy and Spain. The situation in the other countries considered has to be seen more differentiated. The results for France, Germany, the Netherlands and Great Britain demonstrate decoupling tendencies. However, the elasticities for the most recent period of time are rather high and are beyond 1.0 -except for the Netherlands. • Tendencies hinting at decoupling of growth of road freight transport performance from GDP cannot be recognised. This holds true for all countries considered in the analysis. However, the elasticities differ strongly by countries. TRANSPORT VOLUME Table 14 shows the transport elasticities referring to transport volume. In this table most of the elasticities are below 1.0, which means that growth of economy has been stronger than growth of freight transport volume. The elasticities for total transport volume are for Great Britain and France mainly even negative. The only country with elasticities in every period of time below 1.0 is the Netherlands. In Germany, Belgium and the Netherlands the elasticities are mostly positive, but below 1.0. The elasticities for rail freight transport volume are predominantly negative, which hints at an absolute decrease in the number of tons carried. Even the figures for road transport volume are mainly below 1.0. In Germany however, the elasticities are beyond 1.0 in three out of six analysed periods of time. The elasticities referring to transport volume of inland waterway shipping show a performance similar to rail transport volume: the elasticities are predominantly below 1.0 and often negative. Due to the fact, that both the elasticities of total transport volume and the elasticities referring to road transport volume are mainly below 1.0, the conclusion can be drawn that decoupling of transport volume from growth of GDP has already taken place in the considered countries.
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Table 14: Transport elasticities referring to transport performance Transport



elasticities



η by modes



Transport Volume Period of time



Belgium



France



Germany



Netherlands



United Kingdom



Total



1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1994 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1994 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1994 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1994 1965-1970 1970-1975 1975-1980 1980-1985 1985-1990 1990-1994



1.26 0.04 0.35 -2.42 0.43 2.79 0.85 -0.41 -0.25 -3.26 1.07 -2.46 1.21 -0.28 0.93 -1.88 1.02 0.80 0.82 0.10 0.84 -0.86 0.83 0.39 -0.01 -0.64 -1.03 0.42 1.04 -1.71



Rail



Values>1: bold Road



0.49 -1.08 1.06 0.39 -0.48 -1.16 0.17 -0.81 0.03 -3.77 -0.89 -3.30 0.84 -1.89 0.64 -1.44 -0.38 0.69 0.12 -2.54 1.54 -1.52 -0.71 0.00 -0.84 -1.67 -1.43 -0.99 -0.51 -7.50



1.56 0.42 -0.02 -3.15 0.62 4.29 0.97 -0.32 -0.29 -3.10 1.33 -2.25 1.31 0.00 1.03 -1.97 1.25 0.86 0.93 0.48 0.67 -0.63 0.90 0.31 0.11 -0.58 -0.99 0.60 1.18 -1.22



Inland waterways 0.88 -0.53 1.21 -2.07 0.48 na 0.81 -0.81 -0.14 -4.30 0.45 -4.45 0.96 -0.57 0.31 -1.44 0.20 0.20 0.76 -0.18 1.02 -1.14 0.83 0.53 na na 0.30 -4.19 -1.40 na



Source: IWW calculations based on data from EUROSTAT and ECMT 1998



5.3.3.3 Transport Intensities The second approach applied to analyse the correlation between freight transport demand and economic growth focuses on the development of transport intensities. Transport intensity TIt measures the rate between transport performance/ volume and GDP in year t and is calculated as follows: Yt , GDPt with Yt : TIt =



(2)



transport performance (measured in billion ton-km)/ transport volume (measured in million tons carried) in year t GDPt : Gross Domestic Product at prices of 1990 (measured in billion EUROs) in year t The development of transport intensities is pictures in Figure 43. TRANSPORT PERFORMANCE



The development of transport intensity referring to total transport performance shows countryspecific performance: In case of Spain it shows a continuous tendency to rise, in case of the Netherlands a continuous downtrend can be recognised. In Great Britain transport intensity has remained nearly constant. The situation in Belgium shows considerable upward trends after moderate declines between 1970 and 1980. Germany and France highlight a parallel development: slight downward trend until 1980, clear decline in 1985, a constant evolution until 1990 and again increase in 1996. Except from the Netherlands there has been an increase in transport intensity between 1990 and 1996.
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The evolution of transport intensities referring to freight transport performance on the road shows following developments: Spain highlights with an enormous and continuous upward trend. Great Britain and the Netherlands show a rather stable evolution. The curvatures for the other countries have in common, that they show -compared to 1985- increasing transport intensities in 1990 and 1996. In case of Great Britain, the Netherlands and Italy the increase since 1985 has been slight, whereas transport intensity has grown considerably in Spain, Belgium, France and Germany. TRANSPORT VOLUME The transport intensities referring to total freight transport volume have shown a tendency to decline continuously. The strongest downward movement can be recognised between 1970 and 1985. An eminently decrease of transport intensity has been attained in France and Great Britain in the period of time between 1965 and 1994. In Belgium transport intensity slightly rose again between 1990 and 1994. The transport intensities referring to road transport volume have also followed downtrends. Since 1985 however, downtrends have slackened their pace. In Belgium transport intensity again increased between 1990 and 1994.
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Source: IWW calculations based on data from EUROSTAT and ECMT 1998, 1999
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5.3.3.4 Regression and Correlation Analysis Regression and correlation analysis is dealt with in two steps: In the first step graphical illustrations give an overview, whether or not there is a correlation between GDP and freight transport demand. A possible correlation of demand for freight transport and GDP can be illustrated by graphics quite well. In the second step the extension of correlation is quantified, regression lines are calculated and -based on the regression lines- elasticities are calculated and discussed. The correlation between GDP at basic prices and freight transport demand indicators (total freight transport performance, road freight transport performance, total freight transport volume, road freight transport volume) is illustrated in Figure 44. The configuration of tuples (GDP, total freight transport performance) shows a clear correlation between economic growth and freight transport performance. Concerning the correlation between GDP and road freight transport performance the illustration leads to the conclusion that demand for road transport seems to have reacted on economic growth even more sensitively than the total demand for freight transport. Correlation between GDP and freight transport volume seems to be existing in Belgium, Germany and the Netherlands, whereas the illustration of the tuples (GDP, total freight transport volume) for France and Great Britain hints at statistical independence. The situation for correlation between GDP and road transport volume is similar: Correlation can be recognised in case of Belgium, Germany and the Netherlands, but neither in case of Great Britain nor in case of France.
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Source: IWW calculations based on data from EUROSTAT and ECMT 1998, 1999
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Figure 44: Correlation between GDP and (road) freight transport performance/ volume
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In the following the correlation between growth of freight transport demand and economic growth is described quantitatively. The analyses consist of consists of an examination of correlation coefficients, calculation of the regression lines and of an elasticity analysis, which is based on the calculated regression lines. The correlation coefficient is used to measure the degree of which two variables vary together or vary oppositely. A correlation coefficient amounting to 1.0 implies that the two variables covary positively and perfectly. A correlation coefficient close to zero hints at statistical independence of the variables: The variables vary separately and independent from each other. In the next step regression lines are put through the tuples (GDP, transport performance/ volume) as illustrated in Figure 44: y = a ⋅ GDP + b ,



where



a and b are the parameters of the regression line, y is transport performance/ volume. GDP is measured in billion EUROs, transport performance in billion ton-kilometres and transport volume in million tons carried. The equations of the regression lines can be used to assess the elasticity of transport performance on economic growth. In order to quantify elasticity following formula is applied, which calculates the change in transport performance/volume as reaction on growth of GDP by 5 percent: φc =



(1.05 ⋅ ac ⋅ GDPc1996 + bc ) − ( ac ⋅ GDPc1996 + bc ) 0.05 ⋅ ac ⋅ GDPc1996 = ac ⋅ GDPc1996 + bc ac ⋅ GDPc1996 + bc



,



(3)



where ac is the parameter a of the regression line for country c, yc = ac ⋅ GDPc + bc , bc is the parameter b of the regression line for country c, yc = ac ⋅ GDPc + bc , GDPc1996 the Gross Domestic Product at constant prices in country c in 1996 TRANSPORT PERFORMANCE The results in Table 15 show that GDP and total freight transport performance covary positively and perfectly in case of Belgium, Spain, Italy, the Netherlands and Great Britain. Although the correlation coefficients for Germany and France are a little bit lower, the values covary positively and quite strongly. Table 15: Correlation coefficients for the correlation of freight transport performance and GDP Correlation coefficients: Freight Transport Performance - GDP BE



DE



ES



FR



IT



NL



UK



Total Freight Transport Performance - GDP



0.96



0.92



0.99



0.82



0.98



0.99



0.98



Rail Freight Transport Performance - GDP



0.44



-0.13



0.57



-0.76



0.86



-0.57



-0.91



Road Freight Transport Performance - GDP



0.95



0.95



0.99



0.93



0.97



1.00



0.98



-0.50



0.95



na



-0.88



-0.64



0.92



0.29



0.65



0.22



0.98



-0.20



0.79



0.88



0.90



Inland Waterway Freight Transport Performance - GDP Pipeline Freight Transport Performance - GDP



Source: IWW calculations based on data from EUROSTAT and ECMT 1998, 1999



The correlation coefficients for the transport performance generated on a country's road network and GDP are even closer to 1.0. The lowest correlation coefficient for these pairs of values amounts to 0.93, which still implies a strong positive correlation. The correlation coefficient for the Netherlands even amounts to 1.0.
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The coefficients for the other transport modes (rail, inland waterway and pipelines) and GDP however, show a less definite performance: Rail transport performance and GDP covary negatively and strongly in Great Britain. The value for Italy shows a rather strong and positive co-variation. In case of Germany the two variables are close to statistical independence. The values for inland waterway transportation show a remarkably strong and positive correlation in Germany and the Netherlands, but a rather strong negative one in France. In Spain, Great Britain and the Netherlands transportation by pipeline and GDP shows a positive and strong correlation. In Germany and France the variables vary separately. The results in Table 15 suggest examining especially more precisely the correlation between total freight transport performance and GDP and road freight transport performance and GDP, since definite correlation between rail, inland waterway and pipeline transport performance and GDP seems to be less obvious. Table 16 shows the regression lines for the correlation between total/ road freight transport performance and GDP. Table 16: Equations for regression lines (transport performance-GDP) Regression lines Total Transport Performance



Road Transport Performance



BE



= 0.3495 ⋅ GDP − 6.7989



= 0.2692 ⋅ GDP − 12.657



DE



= 0.2557 ⋅ GDP − 20.659



= 0.1971 ⋅ GDP − 75.528



ES



= 0.5853 ⋅ GDP − 54.863



= 0.5594 ⋅ GDP − 61.007



FR



= 0.1169 ⋅ GDP + 102.47



= 0.1593 ⋅ GDP − 24.013



IT



= 0.3108 ⋅ GDP − 59.849



= 0.2836 ⋅ GDP − 70.421



NL



= 0.2192 ⋅ GDP + 18.437



= 0.1186 ⋅ GDP − 3.3986



UK



= 0.2078 ⋅ GDP + 1.7634



= 0.1906 ⋅ GDP − 14.403



Source: IWW calculations based on data from EUROSTAT and ECMT 1998, 1999



Table 17 contains the growth rates of transport performance, which according to the regression lines in Table 17 are generated, if GDP of 1996 increases by 5 percent. Table 17: Elasticity of transport performance on economic growth Growth of transport performance induced by growth of GDP in 1996 at constant prices by 5%



φ c referring to total



φ c referring to road



transport performance



transport performance



BE



5.66



6.97



DE



5.28



6.83



ES



6.41



6.72



FR



2.68



5.88



IT



6.33



6.86



NL



3.76



5.63



UK



4.95



5.50



Source: IWW calculations



The elasticities shown in Table 18, which are calculated by equation (3) show following tendencies:
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•



The total transport performance shows country-specific behaviour: Growth of GDP in 1996 by 5% would generate growth of transport performance by less than 5% in case of France, the Netherlands and Great Britain. In Germany, Belgium, Italy and Spain economic growth by 5% would cause an increase in transport performance by more than 5%, in case of Italy and Spain by even more than 6%. The road transport performance shows for all countries an increase beyond 5%.



•



The elasticities of road transport performance are higher than the elasticities of total transport performance. This holds true for all countries considered.



TRANSPORT VOLUME Table 18 contains the correlation coefficients for the evolution of freight transport volume and GDP. Generally the correlation between freight transport volume and GDP seems to be less obvious than the correlation between freight transport performance and GDP. Table 18: Correlation coefficients for the correlation of freight transport performance and GDP Correlation coefficients: Freight Transport Volume - GDP BE Total Freight Transport Volume - GDP



DE



FR



NL



UK



0.82



0.95



-0.26



0.96



0.1



0



-0.30



-0.91



-0.81



-0.97



Road Freight Transport Volume - GDP



0.77



0.96



0.01



0.97



0.45



Inland Waterway Freight Transport Volume - GDP



0.85



0.42



-0.67



0.95



-0.93



Rail Freight Transport Volume - GDP



Source: IWW calculations based on data from EUROSTAT and ECMT 1998



Total freight transport volume and GDP covary strongly and positively in case of Germany and the Netherlands. The tuples for Belgium also show quite strong positive correlation. For Great Britain and France the coefficients rather hint at statistical independence. For rail freight transport volume the correlation is mainly negative. In France and Great Britain transport volume and GDP covary strongly and negatively. In case of Belgium the development of rail freight transport volume is independent from development of GDP. Road transport volume shows a positive co-variation with GDP. Strong co-variation can be recognised in Germany and the Netherlands. In France the tuples (road transport volume, GDP) show statistical independence. Inland waterway transport volume covarys strongly and positively with GDP in the Netherlands, strongly and negatively in Great Britain. The coefficient for Belgium hints at rather strong and positive correlation. Table 19: Equations for regression lines (transport volume - GDP) Regression lines Total Transport Volume



Road Transport Volume



BE



= 1.4768 ⋅ GDP + 295.44



= 0.965 ⋅ GDP + 196.61



DE



= 1.7265 ⋅ GDP + 1232.1



= 1.734 ⋅ GDP + 709.82



FR



= −0.2529 ⋅ GDP + 1883.1



= 0.0051 ⋅ GDP + 1401.2



NL



= 1.7069 ⋅ GDP + 285.03



= 1.1721 ⋅ GDP + 131.22



UK



= 0.0879 ⋅ GDP + 1612.1



= 0.4153 ⋅ GDP + 1244.9



Source: IWW calculations based on data from EUROSTAT and ECMT 1998
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Table 19 contains the regression lines, which are received, if a linear function is put through the tuples (GDP, freight transport volume). The elasticities in Table 20 indicate the growth of transport volume, which is generated, if GDP of the year 1994 grows by 5 percent. The values were calculated with the regression lines of Table 19 and equation (3). Table 20: Elasticity of transport volume on economic growth Growth of transport volume induced by growth of GDP in 1994 at constant prices by 5%



φ c referring to total



φ c referring to road



transport volume



transport volume



BE



2.23



2.20



DE



3.30



3.86



FR



-0.75



0.02



NL



2.95



3.41



UK



0.21



1.05



Source: IWW calculations



The results shown in Table 20 hint at following items: • Total transport volume shows growth rates below 5%. Great Britain highlights with a low growth rate of total transport volume. In case of France the analysis even shows a negative elasticity. • The elasticities for road transport volume are also below 5%, but higher than the elasticities referring to total transport volume. A rather strong growth of road transport volume is generated in Germany and the Netherlands, whereas the elasticities for France and Great Britain are at a lower level. 5.3.3.5 Conclusions to be drawn from the Decoupling Analyses The analyses of the previous development of freight transport demand and Gross Domestic Product for Belgium, France, Germany, Italy, the Netherlands, Spain and United Kingdom has shown following results: •



Decoupling of growth of freight transport volume from growth of GDP has already taken place in many Western European countries. The analysis for Belgium, France, Germany, the Netherlands and the United Kingdom have shown that growth rates of freight transport are lower than growth rates of GDP. In all of the analysed countries decoupling has taken place. Nevertheless, there are country-specific differences: in Belgium, Germany and the Netherlands there is a strong positive correlation between transport volume and GDP. In France and Great Britain the generation of transport volume seems to be widely independent from economic growth.



•



Decoupling of growth of freight transport performance from growth of GDP has to be seen differentiated: The analysis of transport elasticities (paragraph 5.3.3.2), transport intensities (paragraph 5.3.3.3) and the correlation analysis (paragraph 5.3.3.4) have shown that certain decoupling tendencies are visible in France, the Netherlands and Great Britain. For these countries the transport elasticities in Table 13 are predominantly below 1.0. The values shown in Table 17 also imply a weaker growth of transport performance than of GDP. However, the transport elasticities for the most recent period of time (see transport elasticities for 1990-1996 in Table 13) are -except from the Netherlands- clearly beyond 1.0. Furthermore, the transport intensities show an increase in 1996 compared to 1990. Again the Netherlands is an exception.
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The results demonstrate that decoupling has definitively not taken place in Germany, Belgium, Italy and Spain. Although certain decoupling tendencies can be recognised in France and Great Britain, decoupling has not been attained, as transport intensities and transport elasticities have increased during the most recent period 1990-1996. Nevertheless, according to the analyses applied clear decoupling tendencies can be recognised in the Netherlands. •



The analyses clearly show that decoupling of growth of road transport performance from economic growth has not taken place. Growth rates of road transport performance have markedly exceeded growth rates of GDP. Among the seven considered countries France, Great Britain and the Netherlands are those countries, which are closest to attain decoupling of growth of road freight transport performance from economic growth.



5.3.4



Transalpine freight transport



The study on transalpine freight transport has shown that the assignment of transalpine freight transport by transit countries, by modes and by Alpine passes is strongly dependent on regulations imposed by Alpine countries and the existence and capacity of transalpine connections. The general development of demand for transalpine freight transport has been continuous growth. A strong positive correlation between transalpine freight transport and GDP has been found out. Local (in terms of contemporary and corridor-related) changes in trends could be identified. As the alpine arc is a region with high ecological sensitivity, transalpine transport has always been subject to regulation by the transport policy of the alpine countries. Effects of regulation, which resulted in changes in trends, are illustrated by three examples: • Switzerland initiated a new tax on road transit in 1985. This measure has led to a growth path of road transit thorough Switzerland with noticeable lower growth rates compared to Austria and France. • The introduction of quotas on heavy road vehicles and a reduction of lorry speed down to 60 kph on the Brenner motorway in the year 1988 resulted in a decrease of Austrian transalpine road freight transport (tons carried) by 19% between 1988 and 1990, while the demand for transalpine rail transport (tons carried) increased 32% on the Brenner corridor. • In 1993 Austria launched the ECOPOINT system, which imposed taxes on transalpine road freight transport. As a consequence from this regulation road freight transit (tons carried) through Austria declined in 1994 by 3.1% compared to 1993, whereas transalpine freight transport by rail increased by 40% in Austria and 16% in Switzerland. The analyses have shown that regulations imposed by Alpine countries have had effects on transalpine freight transport in so far, that transport demand was shifted to other corridors or other modes. The Alpine arc is a natural hindrance for the exchange of passengers and goods. The capacity of transport through the Alps is limited; a saturation of the transalpine road network is expected to occur between 2005 and 2010. Thus a change in trend of the evolution of the modal split seems to be probable due to capacity restrictions. In order to be able to cope with the expected growth of demand for transalpine freight transport in the future a change in trend in favour of the mode rail seems realistic. The analyses have shown that regulation policy by a single Alpine country is counter-productive, as this provokes additional transport demand through neighboured countries or corridors. 5.3.5



Innovation in Freight Transport Ð Technology and Logistics



For the assessment of the future development of European freight transport markets, and therefore as basis for the definition of internally consistent EU scenarios, the issue of innovations in freight technology and logistics is rather decisive. As the present report serves as basis for the development of scenarios, innovations in freight technology and logistics are discussed in terms of:
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• Availability of new technology • Adoption rate of this technology The study on innovations in freight technologies and logistics provides an inventory of potential new technology that may affect the quality of logistics services, and an evaluation of this potential in terms of plausible scenarios for their penetration into areas of logistics decision making. The background scenarios used were developed for the generation of changes in logistics (SCENES WA 12) and were based on Dutch Questa21 scenarios "Quality of Life" and "Unrestricted". They are the basis for the outlook on breaks in trends. 5.3.5.1 Methodology The used methodology is outlined in figure 1. The yellow blocks are described for research on changes in trends, and the blue ones for the definition of specific scenarios on changes in logistics.



Block A: Technologies



1. Inventory and cluster relevant technological developments



2. Assess current level of diffusion and adoption factors of technologies per cluster



3. Define scenarios



Block B: Scenario 4. Forecast level of diffusion of technologies per scenario



4. Inventory of behavioural trends and forecast behavioural change per scenario



5. Assess impact of technologies and behavioural c hanges on freight/logistic system (changes in SMILE* input parameters) per scenario



6. Build scenarios in SMILE*



Changes in trends Definition of scenarios



Block C: Effect on goods flows 7. Identify impact on good flows per scenario



*SMILE is a scenario model for freight transport that calculates the consequences of worldwide economic and logistic developments for flows within and through the Netherlands, as well as effects on regional employment and the environment.



Figure 45: Methodology 5.3.5.2 Technology clusters and technology diffusion First, clusters of technology developments have been defined, which effect the freight transport / logistics system. To indicate the level of technology diffusion, the following classification is applied [REDEFINE, IPTS, 1997]: • None • Emerging



21



Questa, movement in the future, Dutch ministry of Transport, 1998
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•



Established below maximum diffusion, split into: Established Firmly established • Established at maximum diffusion The technology clusters and their current level of diffusion are shown in Table 21. Table 21: Technology clusters and the current level of diffusion Cluster



Examples



Flexible manufacturing E-commerce



Demand responsive/flexible manufacturing systems Teleshopping, E-procurement, electronic order calls, auctions, and catalogues, internet based EDI E-logistics Efficient Consumer Response, Virtual Warehouse Management, Multi-Actor Planning Systems, Quick Response Systems, call centres Intermodal distribution Intermodal distribution networks (rail/barge), integration passenger and freight transport (e.g. combi train), urban distribution systems Automated terminal Automated transshipment, terminal transport of unit technology loads ICT for transport Fleet management systems, freight exchange systems, operations tracking & tracing, internet based EDI Cleaner / more efficient Advanced conventional propulsion systems, vehicle vehicles design, fuel, emission controls, energy recovery Technologies increasing Larger/longer vehicles and smarter design (e.g. roadvehicle / load unit capacity trains, double deck trailers, flexible handling equipment), lighter/bigger/foldable/smarter load units New fuels and engines New propulsion systems, fuel cells, hydrogen engines, (hybrid) electric vehicles, biofuels New modes of transport Underground transport, combi-road, airship, dual mode truck Intelligent traffic Co-ordinated driving, dedicated lanes, management & advanced/integrated signalling and control systems, infrastructure use payment systems, dynamic route information (Integrated) ICT for driver Intelligent cruise control, dynamic route finding, support vehicle information systems, data logging systems, advanced on-board safety devices



Current level of diffusion Established Emerging Emerging None None Established Established Established



None None None Emerging



5.3.5.3 Driving forces of technology diffusion Technology diffusion is a very complex process, influenced by many inter-dependent factors. In general, we can distinguish between (clusters of) technologies that are adopted via a ”market pull” mechanism and technologies that need a ”public push” in order to be implemented. To operationalise our line of reasoning (and ultimately to be able to estimate the course of the diffusion process in the different scenario’s), we distinguish the adoption factors attractiveness, ability and risk. On the public side, the adoption factors used are: • Attractiveness of the innovation, from a viewpoint of: • competitiveness: economic growth, employment, value added, etc. • sustainability: air pollution, congestion, depletion of non-renewable energy sources, accidents, noise, etc. • Ability of governments, in terms of ‘grip’ on the logistics/transport system to influence: • conditions needed for introduction or development of an innovation. • usage (enforce or reduce) of the innovation, once it has been introduced or developed. • Risk of failure of governmental intervention, in case of high ability to establish conditions. The risk relates to the uncertainty as to whether the public investments in establishing conditions will pay back (= whether they will result in successful adoption by the business community). This risk is particularly high if the ability to influence usage is low.
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On the private side we distinguish the following adoption factors: • Attractiveness of the innovation, as it provides potential efficiency gains or strategic benefits. • Ability to mobilise the necessary resources (e.g. financial or human) for investment in the: • Development/ introduction of an innovation. • Usage of the innovation, once it has been introduced or developed. • Risk of the investment made, relates to the acceptability of uncertainties as to the benefits and costs of the investment. The table below displays these adoption factors per technology cluster. The speed of adoption is different for each innovation and depends on the score of each factor for the respective technologies. In order to build forecasts of innovation diffusion, scenarios for external development have to be defined.
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Table 22: Adoption factors Adoption factors PUBLIC Attractiveness from viewpoint of



PRIVATE



Ability to influence



Risk***



Attrac- Ability*** tiveness*



Risk***



*



Current Current Competitiveness** Sustainability** conditions*** usage*** state of diffusion* technology researched 2 + + 1 1



-



+



2



3



introduced



1



+



o/-



1



1



-



+



3



2



introduced



1



+



o/-



1



1



-



+



3



3



researched/ prototyped



0



+



+



3



1



5



o/+



3



4



Automated terminal technology ICT for transport operations Better capacity utilisation



prototyped



0



+



o/+



2



2



-



+



3



3



introduced



2



+



o



1



1



-



+



4



2



Cleaner / more efficient vehicles Technologies increasing vehicle capacity New fuels and engines



developed/ introduced developed/ introduced researched



2



o



++



3



4



2



o/+



3



3



2



+



o/+



2



1



-



+



4



2



0



-/o



++



4



3



4



o



2



4



researched



0



o/+



++



5



2



5



o/+



2



4



prototyped



0



o/+



+



5



5



2



o



1



-



developed/ introduced



1



o/+



o/+



1



1



-



o/+



3



2



Cluster
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Passenger Transport



5.4.1



General Trends



In the last decades, transport performance time series data have shown an upward trend in Western European countries (ECMT, 1999). Although there have been some fluctuations in the development over time, cannot be seen as changes in trends, as they are temporary. The most remarkable change can be observed in connection with the unification of Germany in 1991. For rail transport performance some countries (Austria, Germany, Italy, the Netherlands) have shown an upward trend (Figure 46). After a period of growth the situation changed in Belgium and Sweden. In Belgium the negative trend seems to recover. However, rail transport performance was for all countries still higher in 1996 than in 1965, expect for Belgium. Source: ECMT 1998, 1999 Index development of passenger transport performance (rail) 2.2 2 Austria
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Figure 46: Index development of rail transport performance (pass.km) Concerning road transport the situation is clearer (Figure 47). All countries show a rather constant growth. In most countries transport performance grew by the factor 2 to 3 in the period of time between 1965 and 1996. Italy and Spain highlight with a growth by factor 7.6 and even 9.2 during the same period. The lowest increase can be observed in Sweden, where road transport performance rose up by factor 1.99 between 1965 and 1996.
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Source: ECMT 1998, 1999 Index development of passenger transport performance (road) 10 9 Austria
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Figure 47: Index development of road transport performance Similar to the situation for the mode road the market for air passenger transport has developed very dynamically. Figure 48 illustrates the development of demand for passenger air transport from Germany to specific destinations during the period of time between 1980 and 1996. Within the considered period of time transport demand was multiplicated approximately by the factor 3 (in case of destinations in North America) up to 7 (in case of destinations in Turkey). Source: Statistisches Bundesamt Number of Passengers (tousands)
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Figure 48: Development of demand for air transport from Germany to specific destinations
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Concerning the development of the trip generation rate22 German data (ViZ, 1998) show a rather constant growth. The most remarkable change can be observed in connection with the unification of Germany in 1991, but the trend of constant growth soon recovered. Considering the modal split one can notice that private road transport became more and more important over time, with a share of 46 % in 1976 and 53 % in 1996 for passenger volume. The share of air transport is not expressible yet. Concerning the transport performance (passenger kms) road transport increased from 74 % in 1976 to 76 % in 1996. During the same period the share of air transport grew from 1.5 % to 2.7 %, it is, however, still the smallest part of all modes. This is due to the fact that the total number of trips is dominated by short distance trips, air transport, however, is a typical long distance mode. The shares of the other modes are rather constant. For holiday travel - a purpose with typically long distances - the situation is different. The share of holiday trips to destinations in Non-European countries increased constantly from 1 % in 1970 up to 16 % in 1996, and reached the same level as the flow to the favourite European destination Spain. Therefore, the portion of air trips in holiday travel increased in the last decades constantly from 10 % (1970) to about 30 % (1996), whereas rail transport suffered from a very strong decline. Between 1970 and 1992 the share of road transport accounted for about 55 to 60 %, afterwards this share decreased to 49 % of all holiday trips in 1996 (F.U.R., 1997). This decline may be a "unification effect". The inhabitants of the former GDR had a kind of backlog demand for holiday trips to destinations which were not within reach before and which are mainly accessible with air transport. 5.4.2



Mobility Trends in Urban Areas



5.4.2.1 Mobility Trends in Various French Urban Areas In the following the patterns of passenger mobility patterns in several French urban areas are subject to examination. Each area has at least two observation points in time. The data is from Household Travel Surveys conducted over a long time period (from the mid-70’s to the late 90’s)23. Trips (all modes) in French cities - Household Travel Surveys # of trips per person per day
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Figure 49: Trips (all modes) in French urban areas From the illustration in Figure 49 we see that almost all of the urban areas experienced a decrease (a stability in the case of Paris region from 1976 to 1991) in the average number of trips (all 22 23



Number of trips per person and year Source: CERTU - CETE Nord Picardie.
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modes) per person per day from the late 70’s to the late 80’s and early 90’s. Since the point of time between 1985 and 1990 the average number of trips has increased until now. When regarding the assignment of trips to modes, following items can re recognised: Trips by cars car have by far remained the dominant mode in personal mobility, and the average number of car trips per person per day has increased continuously over the whole observation period in all of the areas considered. At the opposite, the less important mode, namely two-wheels, had experienced a continuous decrease over the period, except for in Marseille, Aix and Paris where it stabilised in the late 90’s at its level of 1988, 1989 and 1991, respectively24. The two remaining modes show contrasted movements. In general, public transport trips per person per day experienced a growth either throughout the period or after a period of stability (the case of Toulouse). Such increases might be attributed to changes in behaviour induced by improvements in public transport supply with, principally, new infrastructures entering into service gradually. Table 24 traces the periods of opening of new infrastructures (metro or tramway) in selected urban areas, along with the years in which the household surveys were carried out. Public transport trips in French cities - Household Travel Surveys # of trips per person per day
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Figure 50: Public transport in French urban areas The slight decrease in the Paris region between 1991 and 1998 could be explained by the combined influence of a possible lasting effect of the strikes of the end of 1995 pointed out above, and, more important, of the loss in jobs (about 10% in 10 years) and inhabitants in the centre of Paris, leading to a decrease in the trips towards the centre, of which 60% are assured by public means. The new tramway line (western belt of Paris) had most probably no influence, giving rise mainly to changes in itineraries by existing users of a so developed public transport network. Two other cities experienced a decrease in the number of public transport trips per person per day (Toulon and Valenciennes), but there are only two observation points.
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To save space, the graphs for car trips and two-wheel trips are not shown.
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Table 23: Survey periods and opening periods of new public transport infrastructures Urban area
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For walking trips (Figure 51), we observe a general renewal from the surveys conducted since the mid-90’s, after decreases in almost every area. Such an evolution may be due to the development of new activities within walking distances in the peripheral zones. Walking trips in French cities - Household Travel Surveys 1,90
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Figure 51: Walking trips in French urban areas Perhaps the most remarkable change is the upturn of the mean time duration devoted to trips per person per day since the mid-80’s (Figure 52). Such an increase may be accentuated by the planned reduction of the work duration in France (legally fixed at 35 hours per week), leading to additional free time for other activities. This could be interpreted as evidence against Zahavi’s conjecture stating the constancy of total travel time budgets.
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Mobility time budgets in French cities - Household Travel Surveys Mean duration per person per day (min)
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Figure 52: Mobility time budgets in French urban areas 5.4.2.2 Long-term Forecasting and Breaks in Trends: Urban Mobility In the Paris Region Surveys based on the same methodology have been conducted for more than twenty years on the mobility of the inhabitants of Paris region. The most recent one (1998) shows some breaks in mobility trends: • the global mobility, which had been almost constant around 3.5 trips per person per week-day between the mid-70’s and the early 90’s, has jumped to 3.8 in 1998 ; • the rapid growth of car use and the slower increase of public transport use are in line with previous trends ; • the volume and market share of walk trips however, does not decline any more. Similar trends have been observed in most of French cities, where a mobility survey has been conducted since the mid-90’s. For long term forecasting, different models have been calibrated for the Paris region. The approach developed by INRETS is based on demography (the follow-up of cohorts). For the average length of mechanised trips, which is a key variable for forecasting traffics, our model has predicted that, after a rapid growth, it would stabilise in the 90’s and further on (Armoogum and Madre, 1996). This is mainly explained by the ageing of population: elderly people make shorter trips than commuters. In fact, trips have become shorter between 1992 and 1998, mainly because the proportion of commuting (for work or education) is declining. Indeed, these trips are much longer (and their length still increases) than those for other purposes (leisure, shopping, etc.). These non-commuting trips do not get longer, because the supply of services has much developed in the suburbs (nowadays, it is not necessary to go to the centre of Paris for theatre, concert or shopping). Another possible explanatory factor is the aggravation of congestion. For the Master Plan published in 1994, the average length of motorised trips has been extrapolated following the trend which prevailed in the 80’s (+20% between 1990 and 2015). It is the main difference with our demographic forecasts (the average length is foreseen to stabilise at its 1990 level: 6.7 km). In fact, a break in the trend has probably occurred: in 1998, the average length observed amounted to 6.5 km. Of course, that this constitutes a reversal in the trend needs to be confirmed by additional observations in time. Indeed, the drop might well be temporary. Moreover, regarding the inherent estimation error, this figure may well be in concordance with the stability predicted by the model. Yet, this fact, at least, contradicts the hypothesis pointed out above assuming an extrapolation of the previous trend.
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However, the revival of walking trips has not solely been explained by the demographic factors accounted for in the model (age and cohort effects): our model shows a moderate but continuous decline, which does not correspond to the new trend. Whether this evolution is definitive or temporary (due to difficult economic conditions) is still to be investigated. Walking trips increased for young adults and unemployed people, whereas they remained stable for the elderly and decreased for children. Table 24: Trips in Paris region by mode of transport: observed and simulated trends Survey data 1977 1984
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Sources: DREIF Global Transportation Surveys and INRETS (Report No. 209)



5.4.3



Impacts of Socio-demographic and Socio-economic Impacts on Demand for Passenger Transport



When looking at trip making and possible breaks or changes in trends it is important to distinguish between trip purposes. Usually one distinguishes six categories of purposes: commuting, education, business, shopping, short stay personal and holiday. All of these purposes may be subject to changes in trend. Trips for commuting, education and for business are rather unavoidable and therefore a kind of duty trips. These kinds of trips are depending on "hard facts" like the number of employed persons or persons in education, the economic situation in country, number of working days, etc. Only if these facts modify, changes in trip making can occur. Short stay personal trips and holidays can be defined as non-duty trips and are more sensitive with respect to individual’s income and attitudes, preferences etc. and to socio-demographic as well as spatial factors. Therefore the more general view will mainly refer to non-duty, leisure trips. It can be stated that there is a high interrelationship between the different socio-demographic factors. Specific effects in the past could not been identified, due to the lack of appropriate data, except the unification effect in Germany. Different developments in the future are possible. Some of these processes may lead to increases in trip making, others may have a reducing effect. However, the degree of these effects is hardly possible to foresee. Another obvious point is that the socio-demographic factors are highly related to income; age, household structure and size as well as education and socio-professional status are influencing the available income. The assumption that the ageing of population (see Figure 53) will lead to decreasing growth rates in trip making
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cannot totally be confirmed. Negative effects of age in the past (low income, lack of health and experience) may be compensated by higher income, available time travel experience and increasing share of license holding by aged people in future. Source: Data for 1996: SCENES Internet Database, forecasts: EUROSTAT, baseline scenario Age
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Figure 53: Development of age structure in selected European countries The main influencing factors for trip making are Gross Domestic Product (GDP), income and costs as well as attitudes, preferences and values. Therefore these two kinds of factors are rather appropriate to cause changes in trends in trip making, more than other factors. In most of the Western European countries the elasticities between GDP per capita and transport performance per person for rail and road have decreased. A similar development can be observed for the elasticities between trip making and income in Germany. Also the number of passenger-kilometres per capita for road transport has grown faster than the costs for running cars as a share of disposable income. So the car is the most attractive mode of transport. If the economic situation or the costs for travelling will change to a higher degree, a change in trip making may occur.
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Looking at holidays the index of main holiday trips increased rather constantly, whereas the index of additional holidays increased during the same period to much higher level, but with strong variations of the growth rate (F.U.R., 1997). The main holidays are not seen as a "luxury" but as a "necessity", which is hardly influenced by economic factors or income. Additional holidays tend to be "luxury" and are more sensitive to the income situation and other factors. Sources: F.U.R., 1997; EUROSTAT, 1998
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Figure 54: Development of number of main and additional holiday trips 5.4.4



Decoupling: Correlation between Motorization and Household Income



The approach applied, which follows the behaviour of successive generations during their life cycle is particularly well adapted for describing and projecting household ownership of consumer durables, particularly cars. The global income is the main factor which explains the effects of the period: its dynamic elasticity fell from 0.8 at the beginning of the 1970s to its present level of 0.5 and will continue to decline as long until the saturation level is gradually approached. This strong link between car ownership and the income of households during the observed period cannot be extrapolated without caution from this situation onto a future one, where the relationship could be weaker. For this reason in our econometric studies of car traffic forecasts (for total levels or by type of network, at national or regional level) we always introduce car ownership and income as explanatory factors, although this does pose certain problems when trying to separate the effects during the observed period of such two strongly correlated variables. The income elasticities calculated in this way are fairly weak (often of the order of 0.3), except for toll motorway traffic for which the elasticity is much greater than 1. The elasticity with respect to car fleet varies according to the types of network: • it is unitary (traffic growing at the same rate as the car fleet ownership, « all other things being equal ») for all traffic flows over all networks (estimated from fuel sales and fuel efficiency, that is, litres/100 km), • it is significantly less than 1 (0.8 to 0.9) for the traffic on the whole national network (motorways and A-roads, excluding local networks)
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In previous studies, notably on the Transport Surveys, as the most discriminating geographic criteria for the evolution of patterns of traffic behaviour and mobility, the division of metropolitan areas into concentric zones has been identified: • the city centre (most densely populated municipality in the area) • the suburbs (the rest of the agglomeration, defined by the continuity of the built area) • outlying areas, including rural and agricultural zones situated outside of urban areas. Staying within the scope of the demographic model (age-period-cohort), the dynamic income elasticity increases when moving from the centre to peripheral areas. Indeed, households’ ownership levels are increasingly differentiated and it can be assumed that in the most densely populated areas saturation is almost reached. There is thus little room for manoeuvre left for responding to changes in incomes. On the contrary, in rural or peripheral areas, there is much less pressure to curb rising motorization rates and car use (and therefore there are still strong responses to changes in income). In such areas car use is often indispensable (expressed by very weak price elasticities). If we now consider the cross-section elasticities (distribution of motorization and distances travelled in relation to income per unit of consumption at a given date), the standard of living continues to determine the level of car access in densely populated urban areas, whilst this is less and less the case for inhabitants of rural areas. Clearly, this cross-section elasticity cannot be interpreted as a dynamic long-term elasticity, since it fell significantly between the end of the 1970s and the middle of the 1990s. It reaches a much weaker value than the dynamic elasticity. In contrast, for inhabitants of city centres, the income elasticity of motorization remains relatively stable and is not significantly different from the dynamic elasticity. In densely populated and central urban areas decoupling of growth in motorization from economic growth can be recognised. The reason for this development are congestion and parking problems, which restrict the development of the car mode, whilst walking and two-wheeled transport can be used for short journeys and public transport for longer journeys. In less densely populated areas, due to a lack of real substitutes for the car, saturation thresholds are still far away, and the correlation between income growth and increase in motorization and mobility remains strong, even though it is tending to become weaker, too. The contrast of the patterns of car use according to the population density of the area can be expected to become even obvious, particularly with a strong upturn in economic activity. However, this perspective only partially relieves the threat of worsening congestion in densely populated urban areas. Indeed, inhabitants of peripheral zones will continue to travel to city centres, thus generating an increasing share of traffic jams, which will in addition extend towards peripheral areas. Intermodal transport systems for radial traffic journeys and the development of light public transport from suburb to suburb could slow down this extension of congestion. In conclusion, the future development of motorisation will be greatly determined by the future evolution of the settlement structure. If the slowdown of urban sprawl continues, the behaviour patterns of inhabitants of densely populated urban zones will become dominant and decoupling of motorization from economic growth will be reinforced. 5.4.5



Summary and Conclusion



The analyses of the previous development of freight transport in Western European countries have shown that freight transport performance has grown continuously, while the development of freight transport volume has shown a rather stable evolution in some countries and modest increase in others. Concerning the development of modal split significant shifts from the modes rail and inland waterway to the mode road have occurred. As the most dynamic market segments have been identified road freight transport and, in particular, international road transport.
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Following factors have had substantially influence on the development of demand for freight transport and the evolution of modal split: • European integration and globalisation, which have substantially increased the demand for international transport • Changes in the commodity structure, which have implied higher shares of commodities with high affinity to the mode road • Changes in the operational behaviour of companies (procurement and distribution behaviour, application of advanced production technologies) • Application of innovative information and communication technologies (ICT) to optimise freight transportation. Until now, this technology has been applied mainly for road freight transport, which has contributed to enhance competitive advantages of the mode road. The past development of demand for passenger transport in Western European countries has shown considerable upward trends, too. Especially the increase in the importance of private motorised transport is significant. Passenger transport performance by rail has shown countryspecific behaviour: in some countries rail transport performance has grown continuously and slightly, while in other countries downtrends can be recognised. Although the market share of air passenger transport is still marginal, growth rates of demand for air transportation are enormous. The most dynamic market in passenger transport seems to be the market for holiday trips. The number of "main" holiday trips has remained rather constant, whereas the number of "additional" holiday trips (second, third, fourth holiday trip within one year) has been increasing strongly. However, the evolution of additional holiday trips has been rather fluktuating. This leads to the conclusion, that one holiday trip per year is assumed to be normal and, therefore, barely dependent on economic circumstances, whereas additional holiday trips are subject to economic compulsions very well. The number of holiday trips by air has increased considerably, while the mode rail has lost importance in the holiday market segment. The examination of mobility patterns in French cities has shown that the time each day available for mobility has shown a tendency to rise, which has mainly been caused by a continuous decrease in working time. The average number of trips per person and day has shown an upward trend, too. As drivers of demand for passenger transport both "hard" economic and "soft" societal indicators were found out. Thus GDP, income and costs for mobility (quantitative variables), but also societal items like values, preferences and attitudes (qualitative variables) are decisive for the generation of demand for passenger transport. The question, whether or not changes in trends in demand for transport will occur in the future, depends from a great variety of factors: • Economic development and evolution of costs for transport services • "Globalisation" versus "Regional Integration" • Development of the settlement structure • Socio-demographic changes • New technologies, Internet • Further steps towards European integration The future development of demand for freight and passenger demand depends strongly on the economic development. As the global networking of economies has been increasing considerably, the global economic development will influence the demand for freight and passenger transport decisively. Another important factor is the development of costs: cost for mobility affect the individuals' travel behaviour, but also long-term investment decisions of companies. When regarding the recent development in economies two contrasting "mega trends" can be recognised: "Globalisation" versus "Regional Integration". The future evolution of demand for freight and passenger transport will depend on, which of these contrasting tendencies will prevail: Further paces towards globalisation, which implies global sourcing, globally networked companies,
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a high grade of international division of labour and unlimited mobility will generate additional demand for transport. Especially freight transport is concerned by this development, but "global thinking" may also influence the decision of individuals to choose far-away destinations for their holiday. Steps towards regional integration (regional sourcing, production within a regional compound, etc.) are likely to decelerate the growth in demand for transport. Regarding passenger transport regional integration implies changes in the behaviour of individuals and changes in societal values. Without doubt however, during the last few years trends towards globalisation have prevailed clearly. Research on decoupling of motorization from economic growth came to the conclusion that the question, whether or not decoupling can be achieved, depends on the future development of the settlement structure. Motorization in big cities agglomerations is not far away from reaching the saturation level or has even reached the saturation level. In rural regions and regions round metropolitan centres however, there is still potential for further growth. Thus an evolution towards further urban sprawl will maintain the correlation between economic indicators and motorisation. Socio-demographic changes will affect especially passenger transport: changes in the age structure of societies will have impacts on mobility behaviour. The number of elderly and relatively rich people in many Western European countries will increase considerably. This evolution will most probably come along with an increase in demand for holiday trips. The emerging of the Internet as a new medium of information and communication has paved the way of Western European countries from "industry societies" towards "information societies". The development towards increasing importance of the Internet is also pushed by European policy: The EU summit held in Lisbon in March 2000 has launched an "Internet offensive", which is supposed to improve the access of schools to the Internet and the schooling of specialists for new technologies. Companies and individuals have got access to a network containing an abundance of information. Physical distances have become irrelevant, as the exchange of information has become independent from physical distances. Companies can profit from the Internet, as it can establish a world-wide communication and information network among different branches of the same company, between different companies and between companies and private customers. Thus the "Internet revolution" has established a new market, which has not existed before. This new market simplifies price comparisons, enhances the market's level of transparency and also amplifies competitive pressure. The trend towards an increasing application of e-commerce and elogistics implies smaller consignments and growing importance of speed and reliability of transport. The emerging of the Internet could have following impacts on the transport sphere: § Pushing global sourcing and global distribution, which results in higher demand for international freight transport § Smaller consignments, high priority to speed and reliability of freight transport § Tariffs for transport services may decline, as the Internet provides an information platform, which enables price comparisons § The impacts of the Internet on passenger transport are less obvious, but following effects could be possible: business trips might be substituted by new, Internet-based forms of communication; the abundance of information available in the Internet might stimulate the interest of individuals to go on holiday to far-away destinations The application of innovative GIS-based information and communication technologies (ICT) has been optimising the utilisation of vehicles, tour planning and a complete monitoring of goods being carried. Up to now, the technology has been applied mainly for road transport. However, the application of ICT in freight transport by rail, in particular international rail transport, could considerably improve the reliability of rail freight transportation. Further paces towards closer integration of Central European and Central Eastern European countries with EU countries will induce additional transport. Spain, which became member of the
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EC in 1985, may serve as an example for the enormous increase in international freight transport, which can be generated, if a formerly more or less isolated country opens its markets. However, Spain cannot unrestrictedly be compared to present membership candidates of the EU, like Poland or Hungary, as interrelations between CE countries and EU countries are already nowadays numerous. The future development of transalpine freight transport is characterised by a saturation of the road network on the one side, and new links for transalpine rail transport (e.g. Gotthard, base tunnel) on the other side. Thus a future changes in trend in favour of the mode rail is rather realistic, and due to the high sensibility of the Alpine arc, absolutely necessary. However, with respect to transalpine freight transport a co-ordinated transport policy of all Alpine countries is necessary. Single national initiatives have proved to be counter-productive, since measure restricted to single crossings or a single country have resulted in a shift of freight transport to neighboured crossings or countries. Generally speaking, the analyses on changes in trends have shown impressively that the mode road has substantially gained market share, while the modal share of rail and, as far as freight transportation is concerned, of inland waterway has declined dramatically. In order to attain a future change in the strong growth in road, and also in air transport, a better performance of the other modes, namely rail, seems absolutely necessary. An equal treatment of the transport modes when raising charges for the usage of infrastructure and an elimination of bottlenecks on the European railway network seem to be preconditions to attain future changes in trends.
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INSTITUTIONAL A SPECTS



6.1



Introduction



The deregulation process in the transport sector is accompanied by significant institutional changes. One objective of chapter 6 is to describe the institutional changes for the road transport, the rail sector and the air traffic carefully. Second goal is to analyse the effects caused by the institutional changes, e.g. on the pricing scheme. Since the contributions are oriented on the work of e.g. COASE and WILLIAMSON chapter 6.2 provides a brief introduction into the institutional economics. In paragraph 6.3 the road sector is analysed, in 6.4 the situation for the rail transport is studied. The institutional aspects of the air sector are described in paragraph 6.5. Naturally the institutional framework differs significantly for each mode. Even within the same mode, major differences appear among the EU member states, such that a relatively high heterogeneity characterises research on institutional aspects. 6.2 6.2.1



Brief introduction into the institutional economics Historical overview of the development of institutional economics



In 1937 Ronald H. COASE25 published an essay with the title “The Nature of the Firm”. He argued that transactions are handled internally if the costs resulting of the transactions are lower than the external transaction costs realised at the market. More than three decades later the essay became popular and served as incentive for the motivation of modern institutional economics. WILLIAMSON26 picked up the hypothesis of transaction costs in the early seventies and developed the transaction cost theory. At the beginning of the sixties COASE27 began to examine the institution of property, and designed the property rights approach, which is of particular interest for the internalisation of external costs. About the same time LEIBENSTEIN (1966) convincingly doubted the principle of production cost minimisation. In contrast to the dominating opinion that only (production) cost minimising companies could survive at the free market, LEIBENSTEIN postulated that cost minimisation is in fact not achieved by most firms. It would be rather impossible to be aware of all cost minimising measures. Furthermore employees tend to work below their maximal capacity, especially if they have no particular relationship to the company or the company's owner (including management). Hence the real costs are generally higher than the minimum costs. The difference is called Xinefficiency. 6.2.2



Different types of institutions



Institutions28 are arrangements, which form similar recurring actions of individuals and relations between these individuals of the society. Three types of institutions can be distinguished: • behaviour pattern (e.g. norms, regulations, customs, practices, laws) • decision systems (e.g. transport market, price system, hierarchies, negotiations, elections) • organisations (e.g. public transport enterprises, regional transport associations, state) Figure 55 provides a brief overview of the various kinds of institutions.



25 26 27 28



COASE, Ronald H. (1937) WILLIAMSON, Oliver E. (1970) COASE, Ronald H. (1960) FELDMANN, Horst (1995), p. 9 f.
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institutions



1. behaviour pattern ¥ norms, ¥ regulations, ¥ customs, practices, ¥ laws (road traffic act) etc. 2. decision systems ¥ transport market, price systems, ¥ hierarchies, ¥ negotiations, ¥ elections etc. 3. organisations ¥ enterprises (public transports, air carrier, railroad company) ¥ regional transport associations, ¥ state (ministry of transport) etc.



economic behaviour



impact



¥ market/mobility behaviour, ¥ employment behaviour (working), ¥ buying behaviour, ¥ modal split, ¥ investing in infrastructure measures, ¥ outsourcing, co-operation ¥ deregulations etc.
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economic outcomes



¥ incomes earned, quantities produced, ¥ traffic volume, ¥ share of traffic (road/rail/air), ¥ institutional change (disaggregation of infrastructure supplier, transport carrier, instance of control) etc.



Figure 55: Structure of institutional explanation 6.2.2.1 Property rights theory The property rights theory analyses the incentive character of private property. However, the early representatives of the theory emphasise that the economic and juristic aspects of the property rights have to be extended by social and ethical issues. ALCHIAN / DEMSETZ29 speak of "socially recognised rights of action" and FUROBOTN / PEJOVICH30 of "sanctioned behavioural relations among men that arise from the existence of goods and pertain to their use". The principle of private property guarantees the right to offer the production factors labour, land, and capital at the market and to realise an appropriate income. The property rights theory specifies this right31: • The right to use a good or an asset (usus) • The right to keep the fruits or earnings of the good (usus fructus) • The right to modify the good (abusus) • The right to hand over the property (and thus the bundle of rights existing at it) to a third party, totally or partly. Property rights can be assigned to different carriers. If all property rights, specified above, are assigned to only one carrier, it can use the good exclusively. However, usage is never unrestricted. Legal regulation, transaction costs and nowadays more and more environmental concerns will limit the utilisation. Besides it is of high importance that an exclusive right to use a good means simultaneously the full responsibility for failure. The approach examines different arrangements, allocations and limitations of property rights and their influence on the economic behaviour of the individuals. Furthermore it identifies those factors that lead to modifications of property rights and analyses the economic relevance of these changes. 29



ALCHIAN / DEMSETZ (1972) FUROBOTN / PEJOVICH (1974) 31 FELDMANN, Horst (1995). 30
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Following the central hypothesis of the property-rights-theory the arrangement of the property rights influences the allocation and usage of goods in a specific and predictable way. A certain arrangement and distribution of property rights can be regarded as incentive system for the behavioural patterns of individuals using the assets, whereby individuals are not only considered as economic actors (e.g. consumers), but also as members of organisations. Independent on their original distribution the allocation of property rights is, according to COASE32, pareto-optimal if transaction costs are not taken into account. However, if transaction costs are considered the original distribution of the property rights is indeed relevant. Changes and modifications of property are associated with costs in this case. According to the property-rights-theory the economic theory changes from a theory of the allocation of scarce resources into a theory of institutions. ALCHIAN33 points out that “in essence, economics is the study of property rights over scarce resources ... The allocation of scarce resources in a society is the assignment of rights to use of resources.” 6.2.3



Transaction cost theory



6.2.3.1 The idea The roots of the transaction cost analysis trace back to the essay 'The Nature of the Firm' published by COASE in 1937. Contrary to the neo-classics COASE claims, that the institutional usage causes expenses. “Costs of using the price mechanism”34 occur in particular with regard to the: • Collecting of information about the relevant prices at goods- and factor markets • Negotiating of contracts • Ex-ante transaction costs • Re-adjusting of contracts • Ex-post transaction costs Generally transaction costs are expenses that can not be assigned to intermediate goods or factor outputs related to the production process. The advantage or the nature of the firm is, according to COASE, to organise neighbouring transactions inside the company and therefore to save transaction costs. The question arises, if consequently the whole output of an economy or at least of a branch should be produced by one firm. To answer the question it should be emphasised that transaction costs do not only occur outside the firm, while using the different institutions of the market, but also inside the company. COASE points out that internal transaction costs for the controlling grow disproportionate to the number of transactions. The marginal revenues of each additional transaction transferred from the market into the firm decreases continuously. An optimal substitution of market based transactions by internal transactions is achieved, if the marginal costs of internal transactions have reached the level of the marginal costs resulting from market based transactions35. 6.2.3.2 Types and dimensions of transaction costs 'The Nature of the Firm' published in 1937 did not provoke significant discussions until WILLIAMSON picked up the idea more than three decades later. Since the early seventies COASE is considered as father of the transaction cost theory. Though COASE called the attention to the existence of transaction costs, he failed to provide clear definitions. It was WILLIAMSON who expanded the idea into a theory and who specified three dimensions of transactions:36



32 33 34 35 36



COASE , Ronald H. (1960). ALCHIAN, Armen A (1967). COASE, Ronald H. (1937). COASE, Ronald H. (1937). WILLIAMSON, Oliver E. (1996).
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Frequency of transactions: the frequency of a transaction can be classified as one time, occasional and recurrent. Most transactions are of occasional and recurrent type and involve a more or less stable business relationship. The frequency of a transaction may be important, because of the economics of scale and reputational effects. Learning effects may render the transaction less expensive. If transaction partners want to trade continuously, reputational effects help to discipline their behaviour. Degree of uncertainty: naturally the uncertainty of transactions is dependent on the frequency. Additionally WILLIAMSOM points out that no contract is perfect and that many contract relevant aspects are not and can not be known at the time the contract is signed. Asset specificity: relates to the degree of reusability of a certain asset in alternative directions of usage and next to different users without losses of the production value. This implies a relationship to the concept of 'sunk costs' that are fixed cost, which can only be used for one operating purpose (irreversible fixed costs). Asset specificity can therefore be defined as the difference between the value of an asset in its first use versus its second best use. The amount that is sunk is the asset specific part. In the terminology of KLEIN, CRAWFORD and ALCHIAN37 this would be the “appropriable quasi-rent”. They define “the quasi-rent value of the asset” as the “excess of its value over its salvage value, that is, its value in its next best use to another renter.” The appropriable quasi-rent is defined as “that portion, if any, in excess of its value to the second highest-valuing user.” The most important types of asset specificity are the following:



Table 25: Description of asset specificity types Asset specificity Site specificity Physical asset specificity Human asset specificity Brand name capital



Description Investments realised at a location close to both contractors. Warehouse and transport costs can be minimised. Specialised machines, tools or equipment that enable one partner to produce specific intermediate products for the other partner. Special knowledge and skills, by a special training or learning by doing. Acquirement of idiosyncratic knowledge. This includes advertising, a logo etc. that is firm specific and sunk costs.



6.2.3.3 Fundamental transformation and vertical integration According to WILLIAMSON38 the competitional frame changes fundamentally once the first contract among two partners is negotiated. "A large-numbers condition at the outset (ex ante competition) is transformed into a small-numbers condition during contract execution and at contract renewal intervals (ex post competition)" (WILLIAMSON, 1985, p. 12). As an example the negotiating process of a biotech (B) and a transport (T) company is considered. Before and even during the negotiating process both potential contractors are exchangeable. Alternative transport companies will offer their services to the biotech firm for similar conditions and dito the transport company is not dependent on the biotech company but could offer its service for another (not necessarily biotech) company. After the final conclusion and during the life of the contract the open market situation with several competitors on the supply and the demand side is being fundamentally transformed into a bilateral monopoly of the biotech firm (B) and the transport company (T). Both companies realise investments with physical asset specificity. On the one hand the transport company needs special vehicles for the transportation of the liquid biotech products and on the other hand the biotech firm may invest into an automated key-stop truck loading. Additionally a relatively high frequency of the transports will result in an acquirement of



37 38



KLEIN, B., CRAWFORD, R. G. and A. A. ALCHIAN (1978) in: Journal of Law and Economics, 21(2). WILLIAMSON (1985)
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idiosyncratic knowledge and therefore in a high efficiency of the operating cycle. Assuming that no major problems among the partners occur over the lifetime of the contract, the biotech firm and the transport company will have strong interests to continue their collaboration. The situation before negotiating a new contract is not comparable with an open market anymore. However, the contractors will not automatically remain partners forever. On the one hand another transport company (TLi), which is specialised to all kinds of liquid goods may eventually provide a better offer than transport company (T). On the other hand the biotech firm could decide to organise the transport internal and not at the market anymore. The integration of the transport activities into the internal operating cycle is likely, if the asset specificity (k) of the transport activity is rather high. The development of the average production costs of the transport activity is given in Figure 56. The production costs are dependent on k, while frequency and uncertainty are not considered (cp.).
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Figure 56: Production costs for the biotech firm (B) and the transport company (T) A low specificity results in relatively low production costs for the transport company. Probably the goods could be transported with the available trucks. With growing specificity the expenses increase, due to specific investments rapidly. The biotech company has relatively high expenses even for a low k. However, the additional costs for increasing specificity are relatively small. Eventually the production costs will be higher for the transport company than for the biotech firm. According to the transaction cost approach the production costs are not the only relevant costs. Transaction costs have to be considered too. TB marks the internal transaction costs of the biotech firm. TM identifies the transaction costs if the transaction is realised at market - by the transport company T. ∆T
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Figure 57: Transaction costs for the biotech firm The trends of the transaction and the production costs are similar. In k* the internal transaction costs are smaller than the transaction costs at the market (represented by transport company T).
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However, k* is not automatically the specificity where the transport activity is internalised. To identify the 'internalisation-specificity' the production costs are taken into account too: ∆T(k)+ ∆ C(k) ∆C(k) ∆T(k) ∆T(k)+ ∆C(k)
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k



Figure 58: Production costs and transaction costs for the biotech company Despite the saving potential concerning the transaction costs in the interval [k*,k**], the higher internal production costs would nullify this benefit. However, specificities higher than k** would result in an internalisation of the transport activity by the biotech company. 6.2.4



Principal-agent theory



"Whenever one individual depends on the action of another, an agency relationship arises. The individual taking the action is called agent. The effected party is the principal." (PRATT / ZECKHAUSER, 1985, p.2) The principal can benefit from the action of the agent in various forms (e.g. increasing profits, income or welfare). The agent receives a payment that is based on criterias set by the principal before the action. ARROW (1985) points out that either the principal can not observe the action taken by the agent, or that the agent disposes of relevant information that are hidden for the principal - the action is not fully transparent for the principal. It is likely that the agent does not only determine the result but also by the attendant circumstances or simply by chance. Think about the stock market. Principal is the stockholder and her broker is the agent. As principal the stockholder wants to increase the value of her depot. She asks her broker about the appropriate strategy and will participate the broker by 3% of her profit after one year. The broker, who disposes of hidden information, is taking action. Assuming the recommended share will in fact double its value within a year, the result is probably determined by the knowledge of the broker and by (for broker and shareholder) unforeseen circumstances. This relatively high degree of uncertainty enables the agent not only to earn the fruits of his work but additionally to gain an extra benefit by the favourable circumstances that determined the result. Generally it can be argued that if the principal would be aware of all relevant information too, the payment for the agent would be smaller. The neo classical theory is based on such a status of fully transparency. The agent would work according to the strict instructions of the principal and the result could be foreseen. The difference between the principal's profit with and without fully transparency of the action is called agency-cost. The idea of the agency theory is to minimise the agency costs, caused by the hidden information, the hidden action and the uncertainty. ARROW (1985, p.43) argues that the action taken by the agent is only dependent on his efforts a. The agency's efforts a result in gross revenues x for the principal. The principal settles the agent's payment s dependent on x (s(x)) and thus specifies her net revenues nr=x-s(x). The utility-functions for principal and agent are characterised by a decreasing marginal utility. U and V mark the utility function of principal and agent and W(a) is the lost utility for the agent caused by the efforts a. While the principal tries to maximise the expected value of U[x-s(x)] by an appropriate choice of the payment-function the agent maximises the expected value of V[s(x)]-W(a) by an appropriate choice of a. With the
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integration of a 'participation constraint' into the payment-function, the principal ensures that the agent realises at least an income that is not lower than the income for an alternative action taken by the agent. Finally it should be emphasised again, that the principal is not able to elaborate a functional relationship between a and x. Though a is doubtless determining x, it is not clear for the principal to which degree other components influence x.



6.3



The institutional context of the road sector



6.3.1



Changes of the institutional framework



The following funding systems are analysed with regard to various institutions that are responsible for project financing, construction, management and maintenance. In particular the relationships between users and taxpayers are considered. The subsections schematically analyse the main stakeholders involved in each type of funding system and the internal relationships. Various alternative institutions and relationships could be shown, but aim of this chapter is to provide a selection of interesting and currently applied solutions. 6.3.1.1 Pure public financing Still the most popular solutions to provide users with transport infrastructure are the conventional, toll-free motorways. The state directly pays the complete investment costs and bears for the damages out of the general state budget. • Taxpayers: These can be users or non-users of the infrastructure but the taxes they pay finally finance construction and maintenance. • Government: It receives income from tax collection and in recent years from EU structural and cohesion funds. In drawing up general state budgets it allocates a specific sum to road construction and maintenance. • Users: These stand to gain the most as they utilise the infrastructure without paying anything but the taxes. The figure gives an idea of the relationship among the actors: PURE PUBLIC FINANCE
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taxes 6.3.1.2 Shadow toll The system is affected by: • Taxpayers: These bear the total cost throughout the concession period, regardless of whether they are active users of the infrastructure or not. • Users: These gain the most advantages as they pay the cost in their capacity as tax payers but are the active users of the infrastructure.
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Government: In this system its function involves planning and managing the contracts, enforcing compliance with their terms and payment of tolls to the concessionaire group. The concessionaire bears the project cost and receives the income it generates from the authorities through shadow tolls that depend on patronage of the project. • Concessionaires: These tend to be a group of construction firms, bank groups and infrastructure management firms, etc. They hold the concession for a road construction, maintenance and management contract over a specified concession period. They are responsible for all outgoing and receive income via shadow tolls collected by the public authorities. The following diagram shows the relationships among the actors: SHADOW TOLL
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6.3.1.3 The German model The advantage of this system is a better macroeconomic performance of the 'public purse' over the construction period (outgoing do not rise and the rate of investment in infrastructure remains stable) but on the other hand it has the disadvantage of mortgaging future outgoing as the cost has to be met at the end of the construction period or from this stage onwards. In addition, it is not equitable in social terms as the costs are borne by all taxpayers regardless of whether they utilise the infrastructure or not. The main stakeholders are: • Taxpayers: bear the total costs regardless of whether they utilise the infrastructure or not. • Users: are winners as they pay for the cost as taxpayers but are the ones to utilise the infrastructure. • Government: is responsible for contracting and overseeing execution of the work and paying the contractor on completion of it. • Construction Firms: tend to be comprised of a group of firms. They hold the concession for a construction contract and will be paid on completion, either in a lump sum or over an agreed period. The relationships between the different groups is illustrated by the following diagram:
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GERMAN MODEL



Tax payers $ Administration $ Petrol taxes



Builder Road Users 6.3.1.4 The Spanish model



The idea is to transfer public credits at a specific point in time to majority publicly owned companies. The role of the participants is briefly described: • Taxpayers: contribute towards funding the investment but are not solely responsible. • Users: utilise the infrastructure and, depending on the arrangements made, pay or do not pay for patronage. • Government: creates the state-run company and reimburses the agreed amounts. For each participating company the government states the creditline. • State-run Company: is responsible for contracting and overseeing execution of the work and payment of the contractor. It may or may not receive payment for patronage of the infrastructure, depending on which model is operating. • Construction Firms: are responsible for the construction work ordered by the State-run company and, depending on the contract, may also be commissioned to manage and maintain the project. They receive financing directly from the State-run company and, if necessary also from to the financial market. The relationships among the players is illustrated by the following diagram: SPANISH MODEL
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6.3.1.5 The Concession model (DBFOT) This is a pure private financing system where the main participants are: • Users: directly bear the costs of construction, management and maintenance. In the case of construction this is a deferred payment. They pay tolls for the use of the



SCENES Deliverable D3a: Drivers of Transport Demand -Western European Countries-



123



infrastructure. In this case, contributions from all taxpayers taken as a whole are not allocated to this type of investment. • Government: is planning and managing contracts and enforcing compliance with their terms. It is the concessionaire that pays the project cost and receives the income, generated by users in the form of toll. At the end of the concession period the infrastructure reverts to the State. • Concessionaires: tend to be a group of construction firms, bank group and infrastructure managers, etc. They hold the concession for the construction, maintenance and management contract for a motorway over an agreed concession period. They are responsible for all outgoing and receive income via the tolls collected from users of the infrastructure. The relationships among the involved groups is illustrated by the following diagram: DBFOT
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6.3.1.6 Public Private Partnership (PPP) This model was created to tackle infrastructure work that is cost-effective in socio-economic terms but not financially profitable. The following participants are involved in the process: • Taxpayers: Through taxes they help towards the public contributions made, regardless of whether they are users of the infrastructure or not. • Users: They utilise the infrastructure, and in their capacity as taxpayers make tax contributions to the Public Administration. They pay tolls that are generally of the soft type for patronage of the infrastructure. • Government: It makes a series of contributions, tailored to each individual case, to compensate for the socio-economic benefits provided by the infrastructure. • Promoters or concessionaires: are private firms receiving public contributions and applying project finance methods, manage and maintain public works. They also receive a contribution from the tolls paid for patronage of the infrastructure. The relationships among the actors can be illustrated in the following diagram:
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PUBLIC PRIVATE PARTNERSHIP
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Implications of the changing institutional framework



Recently the majority of the applied financing policies were based on public funding. Few states have in fact adopted or admitted the principle of tax allocations and only single examples can be found for concession systems and private funds. As long as the investment levels required to adapt road infrastructure to demand were within reasonable limits of the general state budgets full public financing has proved to be possible - not necessarily reasonable or fair. However, a change in orientation has occurred over recent years marked by a tendency to open up policies and to include private funding systems. Inflation, public deficit and national debt are some of the problems facing the public sector. The immediate outcome of this scenario has been a lessening of the budget assignments for public investment. In addition, the European Union treaty imposed a demanding economic and budgetary discipline on member states by way of essential entry condition for the Economic and Monetary Union and the access to the latest stage of the European Union. This convergence policy has entailed a restrictive budget policy that has given rise to a further shrinking of the public funds earmarked for infrastructure. States are currently arbitrating new systems to mobilise the necessary funds covering infrastructure needs without, at the same time, ceasing to meet Maastricht convergence requisites. 6.3.2.1 Pure public financing Financing roads out of public expenditure is the traditional way of covering road expenditure in most countries. In compliance with relevant fiscal policy and legislation, various taxes and duties are collected and allocated on a regular basis by the public budget. The resources currently allocated through the public (road) transport budget could be used either to pay actual road expenses or to service the sovereign loans previously used for that same purpose. Road infrastructure remains a key element for enhancing sustainable economic development. But budgetary constraints force many countries to set up new forms of financing. To avoid some of the pitfalls related to budgetary allocation of resources and constraints, a specific budget is assigned to finance public road expenditure. This budget is based mainly or exclusively on taxes and duties linked to road use (the so-called “road user charges”) and could provoke a temporary or permanent split off from the public budget. 6.3.2.2 Shadow toll The shadow toll system recently promoted in Great Britain does not per se constitute a private financing mode but a mixed public and private system that transfers payment of State-contracted commitments onto future taxpayers. According to this concession system the private sector is responsible for construction and maintenance of an infrastructure section and receives a toll from
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the State as a function of the infrastructure usage. Therefore it is not the user of the service who pays the toll, but the public authorities that pay an annual sum to the concessionaire, according to budget allocations. This sum normally depends on the traffic volume. Regarding to the particular features of the British case, the system was implemented on a temporary basis until an electronic tolling system has been introduced for road users It belongs to the public service privatisation and liberalisation process in Great Britain (part of the so-called "Private Finance Initiative" scheme or PFI). The PFI reveals the changing tendency with respect to the role of the State that is forced to focus on controlling and safety aspects rather than concentrating on building and maintaining road infrastructure. 6.3.2.3 The German model To a certain extent, Germany is following a similar process to the British model. The new Act governing private road financing passed in 1994 created the bases for a new policy, setting up a staged process for privatisation in the road sector. By establishing a preliminary stage for total privatisation of the sector, the Government chose a traditional concession system where the private sector takes the risk and motorists pay tolls. According to EU regulations the system will only be applied for selected sections, in particular tunnels or bridges. The introduction of the system is not scheduled until an electronic tolling system has been implemented allowing the system to operate. Therefore the Government chose to use an experimental, temporary model the Germans simply named concession or private prefinancing model. The latter one seems more appropriate as it distributes rather work contracts than concessions. According to this model German authorities conclude a contract with the successful bidder of project construction and financing. The authorities reimburse construction costs and interests through annual payments made over 15 years. These annual payments can be fixed or variable depending on the use of the road and can be converted at a specific time to tolls to be paid by motorists using the road. First experiences clearly displayed the negative aspects of the pre-financing model. The interests that are at first paid by the private companies and that are assumed by the public authorities after the construction are much higher, than the interests the state would have paid as a direct client of the bank. While the banking system obviously welcomes such an approach the scope for new projects financed by the ministry of transport becomes smaller. 6.3.2.4 The Spanish model Several of the autonomous regions in Spain are applying the system of creating public agencies or State-run companies with high creditlines. These institutions operate in their own name and are accountable to the corresponding authorities. They are responsible for building and managing certain transport infrastructure facilities. The way the system operates is that the relevant authority pays back the total expenses the company has incurred, including financial costs, in annual instalments. Due to the high creditline the public authority enables the company to meet its financial commitments vis-à-vis construction firms. 6.3.2.5 The concession model (DBFOT) The purely private funding system obviously causes no burden on public spending. The successful bidder is responsible for building, operating and maintaining. For a specified period of time the private actor assumes the risk and receives in return a specific toll from the users. Throughout the lifetime of the concession or up to the time of its reversion to the State, the title of the infrastructure remains in public hands and authorities continue to be empowered to enforce the correct functioning of the service.
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This process has given rise to implementation of techniques, based on the project finance model used for many years in the US. The private sector promotes and finances large-scale schemes without any State guarantees. The project finance model is based on the following principles: • project costs are exclusively covered by the gross margin from self-financing or the cash-flow generated by the project itself • the guarantee is borne by its assets, not by the promoter's capital • no granted State guarantees or backing. However, only a few of the road schemes in developed countries can be considered financially viable and are actually funded on the basis of project finance methods. The only cases, where the private sector would be prepared to be involved on own account and risk concern highly specific and particular circumstances such as the construction of a bridge or tunnel or certain sections of new roads. 6.3.2.6 Public Private Partnership (PPP) There are many projects which, despite of being cost-effective in social and economic terms, cannot be carried out because they lack sufficient financial profitability to be attractive to private sector involvement. It is precisely in these cases when innovative mixed financing systems are fully justified. All the economic actors are involved or at least interested (Public Authorities, European Union, promoters, concessionaires, finance houses and other beneficiaries, etc.) participate in risk and share profits. Therefore Public-Private Partnership Association models (PPP) endeavour to make socio-economic aims pursued by Public Authorities compatible with the strictly financial aims of the private sector. The State or appropriate Public Authorities must provide several types of contributions for each case (investment subsidies, repayable advances, traffic or patronage guarantees, land transfer, other forms of aid, etc). Furthermore the Authorities have to design an approach that the socio-economic benefits and a suitable rate of return for the private operator can be achieved simultaneously. From this stage on the private sector must put its scheme into practice, based on project finance methods and applying the type of finance engineering best tailored to each individual case. 6.3.3



Conclusions



Road Authorities will be encountering important changes in the future: • roads cannot expand at the same pace as before but new investments are needed, both for building and maintenance. In the future the focus must change from building to maintaining, due to the change in the nature of expenditure; • other modes of transport can provide spare capacity that will cut down strain on the road system; • nevertheless, the amount of funds required to maintain the existing network can not be met by the public purse alone; • new technologies will change the nature of investment, with higher importance assigned to information systems; • users will be considered “customers” rather than “traffic” and their opinions will influence policies more than before. Though the answer to all these problems will largely depend on each country’s own particular features, some clear patterns are emerging that seem to be of a general nature: • while the classical approach of obtaining funds from taxes will remain very important, it will be complemented with private funds, under different schemes; • new financial systems will require new partners and, accordingly, institutions; • new partners will mean new relationships and innovative schemes will have to be devised; • Road Authorities will focus on management and maintenance, while planning must be left to the upper administrative levels (the Ministries or Departments of Transport);
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the specialisation involved will call for efforts to be concentrated on core activities, with outsourcing being resorted to as required; internal organisation will evolve in order to give more weight to new technologies that will increase their share of total expenditure.



•



6.4 6.4.1



The institutional context of the rail sector Changes of the institutional framework



6.4.1.1 The Drive for Rail Revitalisation The construction of the European Union Common Transport Policy (CTP) is implemented through a framework of reforms, introducing new types of organisation and requiring adaptation to a changing environment. But besides the increasing influence of the EC legal environment upon the national policies, the use of "the market as reference [becomes more and more] the principle justifying the action."39 In the present analysis, we focus on the organisational dynamics of the institutions created by implementation of the Directive 91/440. For instance, how can a segmented rail structure respond to the customer need (or at least demand) for a door-to-door service? Another relevant question concerns the internal setting of rail: with a new definition of their core activities by the directive, how do companies adapt to the new order? To discuss these new dynamics towards a more efficient system, the study focuses in the first part on the experiences of rail deregulation in the three EU-countries United Kingdom, France and Germany. Using some concepts of institutional economics, the following issues are considered in the second part: the transaction costs, property rights, the type of contracts, network effects, and the problem of the attribution of slots. Following this analysis, we can question whether the present approach promoting the market, and thus maximisation of the undertakings own interests, is able to meet the requirements of a sector which has up until now been structured around the collective interest with the State as principal stakeholder. 6.4.1.2 National Tracks towards Rail Reorganisation The readjustment of national state-owned monopolies required by directive 91/440 has occurred at different speeds according to the country. Nevertheless, the trend has clearly been "towards harmonisation of the terms of competition and regulation of subsidies”40, thus facilitating international transport within the European Union. This is also true for the road haulage, bus and air sectors. Although the opening to market competition has been difficult in all transport sectors, it is the rail sector, which has encountered the most problems. To facilitate the comparison between the national examples Figure 58 below shows the rail structure before reform. Three national examples are considered Britain, France and Germany to highlight different approaches to implementation of the directive for the rail sector in each country. The contrasting approaches can be classified as follows: • a "factual privatisation" when the new status is a limited company, the British case, • a "simple separation" when the company remains a public body, the French case, • a "formal privatisation" when the status adopted is in between, i.e. a limited company with the State as the only shareholder, the German case.
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Figure 59: The original rail organisation 6.4.1.3 Factual Privatisation: the British Case Surely the most complex, and clearly the most innovative, the British model is usually accepted as the most proactive within the European Community. The British framework meets the necessary requirements for a competitive rail market with numerous private stakeholders and public bodies in order to ensure efficient regulation. From the original public company, British Rail, with monopoly status, the rail system has been divided between the network and operations activities. So far, nothing is different from other countries. But, the British approach differs in the sense that the government has decided to go further by implementing a "double unbundling". Indeed, 25 passengers rail franchising undertakings, the so-called "Train Operating Companies" (TOCs) have been created. The TOCs are organised within the Association of the Train Operation Companies (ATOC) which must facilitate the co-operation between the TOCs, in particular, the agreements concerning the share of the receipts coming from the commonly operated lines – therefore replacing the single operations branch of the old company, British Rail (BR). The franchising contracts are defined by the Office of Passengers Rail Franchising (OPRAF) for 7 to 15 years (see below). At the same time and because of the prohibitive cost of entering the rail operation market, the reform created three leasing undertakings, the "Rolling Stock Companies" (ROSCOs). As their name indicates, the ROSCOs are responsible for purchasing the rolling stock, and renting it to the TOCs. To avoid conflicts it is forbidden to possess a TOC and a ROSCO.
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Management of the network infrastructure was transferred to "Railtrack", which remained in the public sector for a short period, then after two years was floated on the stock market in 1996. Railtrack charges fees to the operators for access to the network, receive grants from the government and takes out loans from the National Loans Fund (NLF). To ensure the efficiency of this new system of rail organisation, the reform has been structured, around 3 main entities: The Office of the Rail Regulator (ORR) “The Rail Regulator’s [...] main aim is to create a better railway for passengers and freight customers, and better value for public funding authorities, through effective regulation in the public interest."41 The specific objectives of the Office are to "[1] promote the interests of passengers; [2] promote the development of rail freight; [3] ensure that Railtrack acts as a responsible and efficient steward of the national rail network by operating, maintaining, renewing and developing the network to provide the improvements expected by passengers, freight users and funders; [4] ensure that where workable competitive structures can be achieved, and can benefit users, they are promoted and that monopoly is controlled to protect users and deliver benefit to them; [5] ensure that regulated contracts and licenses operate, develop and improve in a manner which promotes the interests of passengers and freight users, making clear where it shall intervene to secure the public interest but minimising unnecessary regulatory intervention in commercial contractual matters."42 The Rail Regulator thus acts as a supervisor for network access and the respect of competition rules defined by the contractual relationships. The ORR evaluates the toll levels for access to the network in accordance with Railtrack. As seen above, the Office is responsible for managing the rail sector in the public interest, similar to the mission of OPRAF. The Office of Passenger Rail Franchising (OPRAF) In terms of policy, the Franchising Director's mission is to apply the MoT guidelines, which consist [1] to increase the number of passengers travelling by rail; [2] to manage existing franchise agreements in a manner which he considers promote the interests of the passenger; and [3] to secure a progressive improvement in the quality of railway passenger and station services available to railway passengers.43 The Director is then in charge of supervising the TOCs, attributing the slots with a franchising contracts system and checking the operators’ terms of reference. The Health and Safety Commission (HSC) The mission of this last body is "to ensure that risks to people's health and safety from work activities are properly controlled."44 The task assigned to the Commission goes further than solely the transport sector. Indeed, "[i]t also helps to protect the environment by, for example, ensuring that risks from chemicals and genetically modified organisms are assessed and controlled."45 For that, the HSC possesses in the Health and Safety Executive (HSE) an operational arm, and a specific division for the rail sector, Her Majesty's Railways Inspectorate (HMRI) in charge of verifying the operators (TOCs), the ROSCOs and the network.
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Figure 60: The rail organisation in the United Kingdom A second era of the reform is planned for 2000-01 with the setting up of a Strategic Rail Authority (SRA). The goal pursued by the British government is to "ensure that the railways are run in the public interest and properly integrated with other forms of transport."46 This national intermodal authority -following the example of the Swedish County Transport Authorities organised on regional level- will be created by the merger of the Franchising Directorate (OPRAF), the British Railways Board (BRB) and part of the Rail Regulator (ORR) and DoT functions. The SRA will be in charge of consumer protection. The British approach has been labelled a "surplus recovery logic"47, compared with the German "costs covering logic", which is presented below. The tarification system to access to the network is split up in 2 different procedures: 1) a free negotiation between Railtrack and the operators for the purchase of slots, submitted to the control of ORR, and 2) a fixed toll level for those franchised passenger lines defined by the ORR. One of the difficulties met with this double pricing system concerns the affectation of common costs, to know who pays for what, and whether passenger operators should receive a transfer from the freight companies or vice versa.
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6.4.1.4 Simple Separation: the French Case France is famous for its centralised state, with power concentrated in Paris. However, in recent years there has been more pressure for decentralisation, with the transfer of power from the central state to the regions. The process of regionalisation is also apparent in the rail sector. At present 7 regions are directly responsible for their own rail management, in accordance with their status of local transport authority. The total indebtedness of this system has been unsound for a long period. The challenge to achieve balanced budgets and to implement the Directive 91/440 were transcribed in the 1997 reform which established the Réseau Ferré de France (RFF) for the renewal of rail transport. Compared with the British experience, the French rail re-organisation shows a much simpler structure of operators and regulars. The Ministry of Transport (MoT) For rail, it appears that there is still a very strong link between the State and the operating company SNCF that is likely to continue, and which is a distinctive feature of the French case. The French policy directions concentrate on the development of the Trains à Grande Vitesse (High Speed Trains - HST) increasing the construction of new lines. The MoT also aims to balance investments between construction and the renewal of existing infrastructure. We can also underline the importance of public authorities arrangements with the Contrats de Plan Etat-Région (Planning Agreements between State and the Regions). For the XI Contrat de Plan, the government has promised to commit FF 200 million per year between 1996 and 2000 for rail investment. This governmental contribution will more than double between 2000 and 2004 to reach an amount of FF 500 million (76,22 MEuro) per annum for the XIIth Contrat de Plan. The Société Nationale des Chemins de Fer français (SNCF) The SNCF was the original national rail undertaking, and since the institutional separation of infrastructure and operations its new duties concern two different types of operation: trains (SNCF / Carrier) and the network (SNCF / Infrastructure). It possesses the public status of Etablissement public industriel et commercial, i.e. state-owned corporation. Its accounting rules are the same as those used by industrial and commercial companies. Beyond its commercial activities with RFF, the undertaking is responsible for defining projects and making proposals to reach these goals. For all new plans, a financial balance of the public undertakings RFF and SNCF has to be ensured. Réseau Ferré de France (RFF) RFF is a new body, which owns and manages the network. Its legal status is the same as that of the SNCF. Three quarters of the SNCF debt has been transferred to the liabilities of RFF, and is assessed at FF 134.2 billion. As for assets, RFF has received the entire infrastructure, except for stations and the exclusive zones, which are essential to the SNCF's operation. The mission of the RFF is to [1] create new lines; [2] modernise the actual network for the passenger and freight services; [3] regenerate the network.48
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Figure 61: The rail organisation in France Regional Authorities Seven regions in France are concerned by regionalisation, whose goal is to evaluate which regions will fulfil the function of Authority in charge of transport when regionalisation becomes fully effective.49 By the 1995 Law on the Development and Planning of the Territory, the State has transferred responsibility for public transport to the regions, which is now declared a regional asset. This experience is reviewed for a period of 3 years from January 1997, with the legal obligation to present conclusions at the beginning of 2000. At the present time, the extremely positive experience of regionalisation is expected to be extended to all 22 French regions in the medium-term. The growth rate of traffic has been much higher in those regions with greater autonomy: 3-4% growth compared with 1-2% in regions where regional traffic is centrally controlled. The Conseil supérieur du service public ferroviaire. This consultative council was created in 1999 to be involved in the public policies of land planning and to meet sustainable development requirements. It answers directly to the Minister of Transport and its missions are the following: [1]the development and the balanced evolution of the rail sector, [2] the unity of the rail public service, [3] the consistency in the implementation
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of the governmental policies on transport by the public undertakings RFF and the SNCF, as well as [4] the respect of public service missions by these two undertakings.50 The essential objective of the French rail system is to cover all costs. This goal has to be found in income from fees and public grants. RFF makes investments to ensure a certain level of quality and also to re-organise the network by construction or closing lines. Investments reached FF 13 billion in 1998. Up to now the structural reform therefore seems more aimed towards providing a sound financial situation for SNCF, than opening up the market to private interests. In practice, only one private enterprise operates on the rail network on two relatively short lines, the Vivendi group with its transportation department, the CGEA. 6.4.1.5 Formal Privatisation: the German Case Previously structured around two companies corresponding to the existence of two distinct countries, the Deutsche Bahn Aktien Gesellschaft (DB AG) is the result of the merger in 1994 between the Deutsche Bahn in BRD (West Germany) and the Deutsche Reichsbahn in DDR (East Germany). The DB AG has now a status of a private limited company. In the first phase of reform, the German federal state, the Bund, is the only shareholder. The company capital is planned to be opened to private interests in a second phase. The Railway Restructuring Act of 199351 is the legal basis of the German rail re-organisation, which in turn divided the Deutche Bahn AG Group into 5 distinct and independent companies: • The DB Netz AG (infrastructure) is responsible for maintaining and managing the network. It is guaranteed that the State will retain 50.1% of the shares. • The DB Cargo AG (freight transport) is following a strategy of merger-acquisition with foreign companies: Rail Cargo Europe is the joint-venture born in June 1999 from the merger between DB Cargo and its Dutch counterpart NS Cargo. This enables Germany to have direct access to the large port of Rotterdam through a western extension (and to the Betuwe line project). Moreover, DB Cargo is interested by the purchase of the PKP Cargo (Poland), which would enable it to develop further east along the European priority corridors. • The DB Station and Service AG (passengers stations); • The DB Reise und Touristik AG (long distance passenger transport); • The DB Regio AG (short distance passenger transport); The German re-organisation has also produced a new institutional framework. In order to ensure the respect of the new principles, new bodies have been created to act as regulator:
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Figure 62: The rail organisation in Germany The Eisenbahnbundesamt (EBA) The EBA’s mission is to [1] attribute the slots on the DB Netz network by granting the licenses; [2] give the permission to the rail companies to start operation by verifying safety requirements; [3] build up investments planning for the federal infrastructure; [4] supervise the legality of calls for tender and [5] take legal action against contract offenders and resolve the lawsuits. The Bundeseisenbahnvermögen (BEV) The BEV’s mission is to [1] discharge the debt of the former rail company assessed at 67 MDM in 1993 after the merger DB-DR; [2] manage the personnel and retirement expenditures; [3] manage the financial and real estate expenditures. The Länder (Regions) By acquiring competence and financial transfers from the Federal State, the Länder have now become "organisational bodies". They are responsible for the management and financing of local passenger transport. The DB AG must fulfil the requirements in each Land, and then must make proposals for the local markets. The different pricing levels of the BEV allow the DB to compete on a level playing field with private undertakings.
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The pricing system has been presented as a "costs covering logic"52 unlike the British policy based on a "surplus recovery logic". It thus appears less market-oriented than the British approach, which seeks to make profit in order to satisfy the shareholders. On the other hand, the present German strategy is to create the conditions for rail to gain market shares for passenger and freight services. This will be true as long as the Federal State remains the only DB AG shareholder. With the forthcoming review, it is likely that the opening of the capital to private interests will modify this logic, unless the Federal State control over DB Netz enables it to maintain strategic control. Moreover, the EBA’s position as a powerful actor in rail transportation will surely favour the maintenance of the previous investment policy. Nevertheless, the practice of high-level network tolls is justified at least by the uncertainty of future partners. Where the framework for charging prices is set at a high level (as long as it is not prohibitive), uncertainty about public-private partnerships is reduced. In addition higher charges produce higher receipts which enable investment planning to be realised. The conditions can be seen to be similar between the companies due to the high degree of transparency. The DB Netz is not, in principle, free to give unjustified advantages to the operational DB departments: DB Reise und Touristik, DB Regio and DB Cargo. Nevertheless, the high level of DB Netz tolls are considered to favour these divisions representing a barrier to entry to potential competitors, and discouraging competition for rail operation. Only a few financially powerful firms have entered local markets, as for instance, the French Vivendi Group with its German subsidiary, the Deusche Eisenbahn Gesellschaft (DEG). But as we have just seen, the network tarification with high prices is justified by the need to attract long term private partners. 6.4.2



Implications of the changing institutional framework



In our analysis of the institutional aspects of rail, we have previously focused on the application of directive 91/440, based on the neo-classical approach and a belief in the virtues of market forces. In order to revitalise the rail sector, the directive proposes to introduce competition (or at least contestability- the possibility of competition) into the rail market, and also to separate service provision from network management. In comparison with traditional analysis oriented towards maximisation of profits through the minimisation of production costs, institutional economics aims to economise on the sum of production and transaction costs, and thus to highlight the question of organisational efficiency through exchanges. Yet in practice it is clear that the different Member States have adopted quite different approaches in order to conform to the directive. It seems that the response to implement the required changes will be related to institutional considerations concerning policy and social objectives, and that the required changes can be interpreted in a very broad way. These different models can be analysed through the concepts of transaction costs and property rights. 6.4.2.1 The Outsourcing Trend Since rail reform the mission of rail undertakings has been transformed, because the company is only one actor among others in the market. Moreover, the new market and its financial constraints require new types of managers, highlighted by the entry in the market of large multinational firms whose core business is network management. Their interest lies in the existence of a network management opportunity rather than the specific development of rail. The firms operate according to their assessment of financial results, and risk, and most often operate through franchises, (as for example British Virgin and French Vivendi).
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Through their contractual relations the firms are also tied to rigorous rules, set out by the administration-infrastructure owner. In the specific context of the rail sector, political decisions also continue to influence the choice of type of structure, for instance, the French undertaking SNCF, was designated an “Industrial Project”, at the beginning of the reform process which ensures its adaptation at the end of 2002. The effect of the reorganisation of rail has therefore been to introduce private, business-orientated interests into the public provision of rail services. The consequence is the distinction between the core business and its related activities, which results in the rail companies outsourcing the activities, which were previously operated by subsidiaries. It seems that all the activities, which do not belong to core business, are or will be outsourced. 6.4.2.2 Transaction Costs The reform of the rail system being implemented throughout the Community has brought to the fore the existence of transaction costs. Before its recent transformation, the railways’ structure was built around national monopolies with their internal transaction costs. Henceforward, the transaction costs are either still internal (and probably more clearly identifiable), or external where the former companies have been split up. On one hand, we can observe the increase of these transaction costs, due to the multiplication of the stakeholders in the rail market. On the other hand, the more managerial approach, which is increasingly preferred, aims to cut costs for increased efficiency. The perspective of splitting the activities along the transport chain between different companies helped to focus on those costs which could be externalised. This does not mean however that with an improved awareness of the transaction costs, an integrated solution might not appear in a later stage to be more efficient. In any case there is certainly an important difference between an integrated solution where there is no awareness of the internal transaction costs (hierarchy principle) and an integrated solution chosen after internalisation of external transaction costs. The British case is very interesting in this respect. Britain has initiated the most wide-ranging reorganisation of rail, which aimed to improve its performance in comparison with the nationalised company British Rail. However, the complexity of the relationships between the numerous stakeholders might result in increased costs, which can in turn reduce efficiency. Moreover, the British reform has directly introduced private interests in the rail market, which demand sufficient financial returns. Such expectations may not be in accord with the objectives of the rail management, which are linked to customer satisfaction in the service provision. The divergence of objectives between shareholders who judge on short term returns, and the public who considers the service quality –requiring long term strategies-, appears difficult to resolve 6.4.2.3 Property Rights The right to use an asset (usus) Considering rail assets in terms of property rights we should distinguish the right to use infrastructure, lines or terminals and the right to use rolling stock. For rolling stock many companies have used rented wagons for a long time, although using a locomotive is more complex because of safety requirements. The right to use infrastructure has been significantly changed. Most infrastructure managing companies do not operate trains; or are not supposed to, in particular when they keep a public status, so many companies do not use the infrastructure they own. Then the question is how this infrastructure use remains possible for the owner who might enter into competition with other rail operators for use of the infrastructure. This question is also critical for terminal use. The right to hold back the fruits or earnings of the good (usus fructus) The infrastructure owner, (a publicly owned body in most countries), has the right to benefit from its ownership of the network, by charging a fee for the use. Frequently, the pricing framework is decided at the highest level, i.e. by the Minister of Transport (France) or the Parliament (Sweden).
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It is rare that the owner of the infrastructure is free from administrative regulations in relation to the pricing for network use. But the most difficult problem focuses on the question of the usus fructus as mentioned above: under what conditions can fair competition be met? At that stage the rules for a fee and the intervention of a regulator must also be discussed. The right to modify the form or substance of the good (abusus) The regulator is responsible for operations and infrastructure. Following the definition by the EU and national governments of transport policy objectives, the regulator must fulfil its functions, namely definition of the slots on the network, attribution of these slots and elaboration of contracts with the operators with specific terms of reference. The regulator must also verify that the requirements are respected, and where they are not, he has the ability to take sanctions against the offender. The separation between infrastructure and operations has created new problems in relation to the usus fructus right, since under the previous integrated rail system there only existed a right of use. These problems appear at two levels: • Concerning competition between the users: several solutions can be adopted, with or without the intervention of a regulator, who may be separate from the owner of the infrastructure. In Britain the regulator is independent, linked to the Ministry of Transport. In France RFF claims the rights of the regulator. • How to price the infrastructure? The Commission advises a marginal social cost, accepting certain adjustments between the peak hours. At present the status varies significantly from one country to another, bearing in mind that the structure of such a cost remains very difficult to define. 6.4.2.4 Issues raised by institutional reform of rail The approach of institutional economics in the case of European rail restructuring raises three main issues: (1) Use of infrastructure Is the use (usus) of infrastructure by the infrastructure owner possible without introducing a distortion with other potential users (usus fructus)? It seems that there may be a possible contradiction here between usus and usus fructus principles. (2) Slot allocation On the slot allocation, the usus fructus of infrastructure requires a rule for slot allocation that cannot simply be decided by market rules. The “auction” of slots could be considered, but there would be little chance of building a satisfactory train route from point A to point B; along a succession of links with such a system. Furthermore the auction system cannot decide a priority between a passenger train operating with a public service scheme and a goods train operating with a private scheme; the market cannot decide the boundaries of public/private services. To solve this, the EUFRANET project53 has proposed a approach of priority networks for freight and for passengers (with a mixed part) so that the allocation of slots is decided on specific links and for specific times of the day, for more comparable services. (3) A long term strategy for rail After application of directive 91/440 the major problem remaining is the long-term perspective for rail. At present the rail system is in a period of transition. From a co-operation scheme there is now a greater competition where long-term strategies are difficult to build without a more precise understanding of the public policy mainly concerning investments.
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At this level it is clear that private interests alone will not be sufficient to fund new investments. Building an infrastructure from private funds not only supposes a good financial return but also requires all sorts of administrative procedures for construction of the infrastructure, and concerning land use issues, and the need for consultation with the public. Furthermore, investment rules are not yet very precise in the latest Commission document, “Fair Payment for Infrastructure Use”54. If the objective is to move toward better co-operation between public and private funding, much more progress is required on the definition of a common understanding for long term investments. 6.4.2.5 Barriers to Market Entry Like every network structure, the rail sector shows some obvious barriers to entry, which may arise from different sources. Financial Barriers As noted above, the cost of investment necessary to access to the market is very significant, and so the operation of traction on the network is reserved to a few financially strong companies that are able to operate in a long-term perspective for financial returns. In comparison, for the road transport market, the competing mode, the market access is much easier since it is possible to enter the market by hiring a truck or bus - this is why some reinforcement measures for financial guarantees have been introduced for road. Yet in the rail market, the natural selection of potential market entrants for rail, can be extended by more flexible structures, as for example in the British case. Strategic Barriers By strategic barriers55, we refer to the barriers not linked to price but rather to the daily difficulties, which the new entrants encounter. This is the case for access to terminals, and retail outlets (including travel agents and computerised reservation systems). Innocent Barriers Furthermore, some barriers, entitled innocent barriers56, are revealed as difficult to avoid since they relate to “the economies of experience in the form of management and staff knowledge and training, brand loyalty, and the different motivation between public newly privatised firms and new entrants”. As a result existing operators may be given a strategic advantage. 6.4.2.6 Pricing Pricing is, “without a doubt, a very useful tool to direct the economic orientations of the multiple stakeholders, as much for the short term operations, as for mid- and long-term investments..."57. Pricing policy effectively concerns customers, infrastructure owners and managers, the regions or other local authorities responsible for transport and subsidies, the State (responsible for the national regulation) and all the actors who possess an interest in competition and co-operation between the modes. Pricing has given rise to a theoretical debate with the principle of “social marginal cost” proposed by the Commission58. However, important questions remain unsolved within such pricing schemes, regarding long-term investment, and pricing adjustments relating to time and space (for regional cohesion). Social marginal development cost, a “second best” solution (based on budgetary equilibrium) might bring some improvements to the social marginal cost principle, but still lacks
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the insight of institutional economics, which recognises that transport policies cannot be reduced to pricing alone. It is important first of all to be aware that costs within rail operations are often not very well known. This may sometimes be explained by the lack of transparency but this is not always the reason. The separation between infrastructure management and rail operations might improve such transparency but with more entrepreneurial attitudes, in fact even greater commercial and financial confidentiality is likely. The applicability of pricing principles and the diversity of contractual forms are essential contributions of institutional economics that broaden the scope of pricing analysis and set the problem in the context of institutional changes. The objective is less to optimise the present system, than to change the rules governing transport. The Pricing Framework The institution of a pricing system requires establishment of a framework that can take into account the specific elements that the regulator wants to influence. For example, the British regulator, considers that a suitable pricing framework should cover the following items: • comprehensibility - the structure should be understood by the industry participants whose behaviour it is meant to influence and should not impose undue transactions costs for identification of the appropriate information; • transparency - the structure should provide clear information to industry participants on the make-up of charges, and hence not confer undue advantage on particular industry participants, e.g. through one-sided information; • stability - charges should not fluctuate or alter in arbitrary or unpredictable ways, except where significant short term cost changes are being signalled - if congestion (scarcity) pricing is introduced, short run prices could be unstable but predictability about future average levels could be given in some cases by establishing a long run avoidable cost around which short run prices might be expected to fluctuate; • measurability, cost effectiveness and objectivity - the data required to derive charges should be objectively measurable, cost-effective to collect and unambiguous to apply (for billing purposes); and • cost reflectivity - in order to meet the Regulator's efficiency and funding objectives for charging structures, charges will need to be cost-reflective.59 The chosen pricing system must be therefore be elaborated in such a way that it gives a strong enough signal concerning the scarcity of slots to provide an incentive for a better use. It should take into account economic costs as well as social costs, e.g. the external costs. The stakeholders involved in the attribution of slots are then aware of a trade-off aiming towards better system management. "[T]his hypothesis is relevant for the rail sector, probably as much for a monopolistic situation as for a competition situation"60. Indeed, following the German example with a powerful DB AG, the system gives indications to the former monopoly to fix its own priorities. In contrast, in the United Kingdom, track pricing is an essential element for the undertakings to enter in a call for tender process to operate lines on the network. Another way to present the situation is to say that the charging structure must meet the requirements of simplicity, applicability and intermodal equity. The first two points refer to the ability of a model to be used in a practical situation. The more clearly the objectives are identified by all the stakeholders, the more relevant the framework is in practice.



59 60



ORR (1999), web page 1. RFF (1998).
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The third requirement for a pricing structure refers to an important shortcoming where the different modes are considered individually. On this issue of intermodality, the Swedish transport policies seem to be in advance, with the County Transport Authorities (CTA). As explained above briefly, the option that reveals the real costs, and promotes the most efficient use has a significant shortcoming: the data collection. "It would be a lie to explain that one can assess precisely a marginal cost or a full cost"61. Some economists think that there is no reason not to overcome this problem. It appears to them possible to reach the pricing objectives by working step by step to obtain what can be called "target tarification"62. First, the regulator taking into account the former foreign experiences and the local specialists points of view can make up a basis framework. The feedbacks from the domestic market will lead to a more efficient policy (stick). The costs affected to the operation of a network assumed by the infrastructure manager must be understood in a different manner according to whether the costs are fixed or variable. Fixed costs are not linked to the number of trains operated, and for example the centre for rail information created in the UK, is an example of this type of cost. On the other hand, some costs are variable such as the replacement of the track according to certain level of quality on which the infrastructure manager can contract with the operators (passengers and freight). The more the considerable the traffic, the more the degradation of the quality is rapid, and higher the cost of maintenance. This type of cost varies with the output. As noted above, the fixed costs for rail are much higher than for those of the competitive road mode. Concerning European pricing policy we can recall that the “marginal cost pricing” principle was proposed at European level over twenty years ago and still remains under discussion because of difficulties of implementation and difficulties of introducing long term targets through pricing. In recent years the policy of the Commission has changed from a full cost principle back to a marginal cost pricing principle, which is a quite different approach. Such a pricing policy might even introduce new distortions in the competition with road, since the relative importance between full and marginal cost for rail and road differ considerably. In other words pricing must be simplified, clarified and harmonised to avoid unfair competition. But pricing alone cannot synthesise all the signals to the market and the stakeholders, necessary for an adaptation of the rail system. 6.4.3 • • •



•



•
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Conclusions



With the directive 91/440 the Commission has opened a Pandora’s box raising fundamental questions for economic theory. It is clear that rail sector was in decline and could not compete with road. A new strategy was necessary in order to give rail a chance to survive. But the answer is not easy from a theoretical point of view. Rail is a mode with economies of scale and provides network services; two characteristics for which classical economy theory has no simple answer. Furthermore rail services can be both public and private, and this mixture is not easy to translate into a simple organisational structure. Competition in the market has to be combined with public service principles. Difficulties are likely to arise concerning the allocation of slots, revealing conflicts of legitimacy between traffic. There also remain difficulties concerning long term investment policies, and uncertainties about traffic projections and the economic context Finally transport has always been a sector where companies compete and co-operate; competition is fierce between road and rail and within modes. But companies need also to compete to offer a service at the right time and in the right place in a transport chain. This specificity makes commercial strategies more difficult, and commercial behaviour has so far not been a strong characteristic of rail. RFF (1998). ECMT (1998b) Baumstark, L; Bonnafous, A.



SCENES Deliverable D3a: Drivers of Transport Demand -Western European Countries-



•



141



In other words, solving the problems of European rail systems should lead to progress in economic understanding of transport, but also shows the limits of the classical economic approach. Directive 91/440 has opened an important debate for European transport, to which institutional economics can make an important contribution.



6.5 6.5.1



The institutional context of the air sector Changes of the institutional framework



To understand the institutional structure of the sector it is useful to present a schematic view of the basic elements of the air transport system respectively the functional organisation of this system. We refer to the basic structure well known in Western Europe and the U.S. Figure 63 schematically illustrates the core elements of the air transport system. The system is characterised by its disintegrated institutional structure. • provision of infrastructure capacities including the provision of ground handling services (airports), • provision of transport services (airlines), • responsibility for safety aspects (ATC) and • the regulatory function (State) are traditionally organised in independent legal bodies. Their relations among each other are based on negotiations on the one hand and legal orders on the other.
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Figure 63: Schematic illustration of the basic elements in the air transport system



6.5.1.1 Liberalisation and Privatisation Trends in International Aviation - Airlines Institutional change in the air transport sector can be described by presenting regulatory changes in the last two decades: Airline (and airport) regulation has traditionally been dominated by the general judgement of the markets‘ ability to reach transport related public goals. In the early days of commercial aviation the ”non-competition”-thesis was dominating: the public interest would best be served if a market-oriented organisation with privately owned airlines in combination with
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open markets was avoided. Not speaking about airports or air traffic control – for a long time there was no idea of liberalising and privatising these infrastructure-providing actors. However, since the early 70s institutional changes have been dominating the international aviation sector, with widespread consequences for the sector. Although the final stage of this process is not reached yet, there are several aspects, which can be subsumed under this institutional impact. Rapid changes and innovations in the field of airline organisation can be identified, just to mention the key words of co-operations, alliances or mergers. It is no exaggeration to identify institutional changes, understood as changes in the regulatory framework, as the driving forces presenting the air transport sector as one of the most dynamic markets at the edge of the 21st century. The US has been the first country to liberalise the airline industry. Coming back to the international level of institutional change: US-liberalisation swapped over to Europe, pushed by the US government to insure their airlines the advantages of improved efficiencies also in the international context. First steps on this way were the successful implementation of the so called ”open skies” agreements between the US and European countries, the liberal revision of the bilateral agreements between the UK and the Netherlands, and last but not least the initiatives of the EC to liberalise the European airline sector. To give a short outline of the liberalisation process the four liberalisation packages between 1988 and 1997 now into force are summarised.63 These packages present an insight into the changing framework in the European air transport sector and may help to fill out the notion ”institutional change”:64 1 st • • • •



package (January 1988) revision of capacity allocation; marginal automatic approval of the 5th freedom right; more flexibility of fares; application of EC competition rules to the aviation sector;



2nd • • • • •



package (November 1990) compulsory award of concession to any new airline satisfying normal aviation criteria; right for any airline in the EC to fly to any international airport in EC; further revisions of capacity allocations; relaxation of the 5th freedom right; more flexibility in fares;



3 rd package (January 1993) • almost entire freedom of tariffs for charter, cargo and scheduled flights; • basis for flag carrier privatisation; their shares have – in majority – to be owned by EU citizens; • free market access, except for cabotage; 4 th • • •



package (April 1997) freedom of cabotage; entire liberalisation of the European aviation sector; extensions to non-EU countries like Norway, Switzerland and the medium term to the six Central-European countries.



While the liberalisation process solved some urgent problems it is also responsible for some new emerging problems, as there are capacity problems because of the dynamic growth of demand, shifting problems from the airlines to airports and ATC. Efficient airport management and the
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We are talking about four packages, judging the last phase coming into force in April 1997 as an independent package. See NIEJAHR, Michael (1999) in: PFÄHLER, W., NIEMEIER, H.-M, MAYER, O.G. (Eds); SICHELSCHMIDT, Henning / Hartmut WOLF (1993); BOSS, A./ C.-F. LAASER/ K.-W. SCHATZ ET AL. (1996); NIJKAMP (1996); KNIEPS, Günther (1987.
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efficient provision of infrastructure capacities seem to induce further institutional adjustments in the air transport system. 6.5.1.2 Liberalisation and Privatisation Trends in International Aviation Ð Airports Institutional changes in form of liberalisation and privatisation also affect European airports. Airports, with their economic characteristics as a regional monopoly and infrastructure provider face special problems in terms of deregulation.65 E.g. the common economic advice concerning the privatisation of airports is to accompany this process by developing an efficient regulatory framework in order to circumvent the negative effects of monopolistic market behaviour, which is normally resulting in high prices, insufficient quality and restricted capacities.66 Nevertheless financial bottlenecks as well as an overall inefficient airport management seem to be a driving force in privatising European airports and introducing competition in the field of airport services (e.g. ground handling services). Particularly the liberalisation of ground handling services at European airports can be seen as a further step in the direction of disintegrating the air transport system and introducing competition in a former monopolistically served area.67 With respect to the institutional framework it is important to mention the deregulation process in the field of ground handling services. Until 1998 these services were exclusively provided by the airports, underlining the monopolistic supply of airport services. But since EU-directive 96/67 set in 1998 the air transport system faces another step of disintegration, because ground-handling services are now provided in a more or less competitive environment. In the context of our institutional approach privatisation can be assigned to two different branches of the approach of institutional economics. At first privatisation means a redefinition of property rights, a shift from public to private ownership. Privatisation takes place between the two poles of completely public and completely private ownership68, in between we talk about public private partnerships, usually dominating on the actual airport market.69 As a consequence of this institutional shift former unknown behaviour in the airport sector can be observed: Co-operation or alliances have already become new strategic elements of marketoriented airport management as well as the global entrepreneurial perspective of airports. It can be differentiated between horizontal and vertical co-operations, with horizontally indicating cooperations between two or more airports and vertically marking co-operations between airports and airlines on the one hand and emerging infrastructure providers on the other hand. Both horizontal and vertical co-operations within the airport sector denote important changes in the behavioural patterns, generating and probably realising extensive efficiency improvements.70 6.5.1.3 Liberalisation and Privatisation Trends in International Aviation - Air Traffic Control (ATC) ATC-bodies provide essential functions in the air transport system: they provide the airside infrastructure of the air transport system, are involved in the appointment of runway capacities (co-ordination data) and they are responsible for safety aspects in the air transport. The importance of ATC-output becomes clear if we look at the ”ground-air-interface” in the system,



65 See CHATAWAY, Christopher (1993) in: Major Issues in Regulation, IEA readings; STARKIE, David (1999 in: PFÄHLER, W., NIEMEIER, H.-M, MAYER, O.G. (Eds); JAKUBOWSKI, P. (1999b) in K.-H. HARTWIG (Ed) 66 See GOMEZ-IBANEZ, J. (1993); STARKIE, D./ D. Thompson (1986) in: J. KAY/ C. MAYER/ D. THOMPSON (Ed) 67 See EUROPEAN COMMISSION (1996) 68 See RODI (1996), p. 15; BRENCK, Andreas (1993), ed. by H.-J. EWERS. 69 Another form of privatisation is the so called ”structural privatisation”. This form of privatisation only changes the legal structure of an enterprises; the state still remains the only stake holder. 70 See DOGANIS, Rigas (1999) in: PFÄHLER, W., NIEMEIER, H.-M, MAYER, O.G. (Eds).
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where ATC capacities as a dominant system bottleneck are made responsible for the delay-crisis that has come to a historical peak in 1999. ATC bodies are directly involved in the determination of the capacities of the air transport system. They actively take part in defining the airport respectively runway (ground-based) capacities and they also define the airside capacity of the air transport system especially the provision of routes through the international co-ordination and the technological development of the ATC-systems. As mentioned before autonomous bodies provide these functions. The negotiation process is scrutinised in chapter 6.5.2. 6.5.2



Implications of the changing institutional framework



The deregulation of international air transportation opened a wide range of freedom in actions, up to then regulated by authorities. Whereas the behaviour on the market place before deregulation was governed by rules and special permissions there is now more and more ample space for free negotiations among different partners. Quite a number of these partners were not only ruled by authorities but were also state owned. These two conditions were the best assumptions for a realisation of the capture theory: a connection too narrow between ruler or governor and operator. The interests of the society in general and of passengers in particular were more or less neglected. A logical consequence of deregulation is the privatisation of former state owned or publicly owned enterprises, especially airlines and infrastructure, i.e. airports and ATC. 6.5.2.1 Implications for the Airlines One result of the new freedom was the appearance of new entrants, in particular on the airline side. Simultaneously with the opening of the Common European Market the notion of national carriers lost importance. Competition and co-operation got, in a horizontal and vertical way, a new sense in influencing the behaviour. Another result is the appearance of outsourcing activities. This trend will certainly continue since the liberalisation of e.g. ownership rules is not finished yet. Trend of Integration In this paragraph the emphasis lies on horizontal forms of integration: 1. Integration or co-operation concerning the network of an airline. 2. Provision of the output of an airline. The effort of integrating airline networks is nearly as old as the airline industry itself. The first attempts resulted in the former Air Union, where all the European airlines should merge. Even then, it was not a problem of efficiency that averted a realisation, but a problem of optimal owner structure. The countries could not come to an agreement about the reasonable capital share of the different participating states. For the same reason the integration of several European national airlines failed. However, besides the bad experiences successful examples can be found. The form and the depth of the integration vary by a wide range. The following figure shows some of these forms with a decreasing level of integration:
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¥ Participation on the capital of other corporate bodies ranging from a real take over to a small minority holding; ¥ Formation of a holding company; ¥ Formation of a common subsidiary company; ¥ Settlement at the location of the co-operating partner; ¥ Bi- or multilateral collaboration based on a contract in writing ranging accordant to the time limit from long to short term; ¥ Co-operation in well defined subarea of the partners; ¥ Creating a network as a framework for certain areas of



Decreasing level of integration



co-operation ; ¥ Co-operation in superordinated institutions; ¥ Co-operation under conscious renunciation of any contractual arrangement.



Figure 64: Co-operations between market and hierarchies The term of strategic or even global alliance is not found in this list, because it is not defined in an appropriate way. Sometimes it seems to be more a marketing term than giving indications of the level of integration.71 Normally such a co-operation should cover strategic areas of business of at least two firms with more or less the same market power and should be oriented for a limited but longer term. So it can be seen as a special form of the fifth example which in general will be the most important one. There is no difference of a co-operation with a high degree of centrality as mentioned above and a strategic alliance. Trend of Disintegration In this section trends in the airline industry are considered, where areas were or are still integrated but where this integration is more and more questioned and dissolved. Disintegration occurs in two fields and the time going on this trend in both cases will lead to a sort of virtual airline, an airline that only gives its name and (almost) all the rest is outsourced. The following figure shows elements influencing the production process with its vertical influences. While currently the inner circle is in general realised internally, the outer circle is negotiated on the market place.



71 So there was an official announcement several years ago of a strategic alliance between Lufthansa and Air France. After this announcement nothing followed.
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Figure 65: The influencing factors of the production process In the context of disintegration the inner circle is obviously of higher relevance. Its elements used to be (and still are) integrated within the airline hierarchy.72 It can be questioned if this has only traditional or also efficiency reasons. To start with the established European carriers, especially the former national airlines, it can generally be stated that they have more or less relative high labour costs, quite higher than the newcomers do on the market. In a service industry labour costs have a great influence, such that from this point of view an outsourcing could be helpful. Another question rises the relevance of the different transaction costs. Does despite the existence and the awareness of transaction costs the outsourcing process continue, or will the trend turn towards selfproduction at a certain point. This depends last but not least on the image an airline wants to maintain. Can Lufthansa or Air France afford to lease planes and/ or crews, if any safety problem would cause serious problems immediately? They can, as long as the confidence of the customer is not hurt and as long as he has the impression to fly with a plane and a pilot of his chosen airline. It is possible to form a virtual airline, which has only an administration department. Even there it may be possible to outsource several issues such that finally only the strategy is formed within this airline. 6.5.2.2 Implications for the Airports Airports as regional natural monopolies have much less interactions with their counterparts on the horizontal level than the airlines so that the differentiation of behaviour is much more sophisticated for the airlines. However the described trends of the airlines are also observable in the airport industry. Together with these trends there are trends of greater vertical integration and also disintegration or outsourcing for the airports. Trend of Integration
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For the following paragraphs see especially MEYER (1992)
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For the airline industry horizontal forms of co-operation have the result of a widening of the network. This can only be the case for airport systems, e.g. airports of the same town or in a very short distance to each other e.g. for the three airports of Berlin and the two airports of Paris. In some cases the integration of an other airport can make sense if the first one has heavy capacity problems and has no chance to participate in the growing air transportation market. But even in this case it is very difficult for the airport administration to gain some specialisation effects distributing the traffic between both airports. When the Duesseldorf airport took a share in the Moenchengladbach airport it was planned to shift the regional airlines with their smaller planes to this airport. However, the plan, indeed logical, failed. The airlines feared to loose connecting passengers though Duesseldorf has nearly no hub function. Besides the horizontal integration there is an upcoming trend in Europe of vertical integration between the airlines and the airports. There are now some cases that airlines directly invest in airports, not in form of a formal participation in the capital stock of the airport but in the terminal equipment. This trend can be observed for a long time in the US and has become more and more popular in Europe too. On the one hand this can result in significant higher levels of convenience for the passengers, on the other hand it is stated as one of the main market entry barriers and as such a main obstacle of competition.73 Thus the airlines gain a greater independence from the airport with his possible monopoly power. The new independence enables the airlines to handle co-operation agreements more efficiently. Whereas in the US nearly all terminal capacity is owned by the different airlines so that a newcomer is forced to lease space with one of its direct competitors, in Europe this development just started. British Airways recently invested in the Birmingham airport to build up a regional hub. Lufthansa currently invests in the construction of the Munich airport terminal. Trend of disintegration In Europe the airside part of ground handling was for a long time an integrated part of other companies. In Germany e.g. it was part of the airport business whereas in other countries it was part of the home airline. Since the deregulation of ground handling within the EU, competition has to be allowed whoever was the monopolist before. Here we have a forced disintegration, which is heavily combated by the previous monopolists. For the airports about one third of their revenues got under pressure. Parallel a lack of adequate capacity at a lot of airports can be observed. This can be solved in many cases by at least a partly disintegration of the ground handling and a bidding competition for the parts remaining a monopoly. The other parts benefit by the efficiency gains caused by competition and specialisation. 6.5.2.3 Pricing in the air transport sector The price settings of the airlines are anything but transparent for the users. 'Charging what the market will bear' is as famous as low-price charging, sometimes even below marginal costs. Though the air market has developed highly competitive, the tariffs for intra EU air traffic are still high. The currently implemented slot allocation mechanism can be characterised as a commonly accepted administrative system, based on priority rules extended by regulations to lower the market entrance barriers for newcomers.74 A bit more detailed it is important to know that fulfilling the formal conditions referring to newcomers the often cited ”historical precedence” defines the core of the system: ”A slot that has been operated by an airline [...] should entitle that airline to claim a slot within the same co-ordination parameter(s) in the next equivalent season.”75 73



See GRUNDMANN, Silvia (1999). For a detailed description and analysis of the slot allocation process see e.g. LANGNER (1996), STARKIE, D. (1998) in: Journal of Air Transport Management 4 (1998); CORNELIUS, S. (1994); KNIEPS, G. (1996). 75 INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA) (1998). 74
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In other words the codified grandfather rights are in fact able to perpetuate historically made economic choices to the future. Another aspect is important. Slots, defined as the right to land or take-off at a congested airport, must be viewed as scarce resources, valued by a - however organised - market defined as the offset of demand and supply. In the actual system the demand side is represented by the airlines, while searching at the supply side - in a non-privatised airport environment - only the state or public bodies can be detected. Here a crude inconsistency of the system occurs, having in mind the assumption of fully privatised airports. Why? The airports as infrastructure provider do not appear on the supply side of the slot market, though economically thinking just the airports are the players in the slot game being able to reduce capacity bottlenecks, indicated by rising slot-prices.76 Taken privatisation seriously - the provision of infrastructure should have become the exclusive task of the airport enterprise. The question to ask here is: Where does the market get the right signals for capacity planning from, if prices do not exist for slots and if the airports are not tangent to possibly existing ”in-official prices”. This results in a problematic lack in the incentive structure, since only enterprises directly confronted with market scarcities react economically efficient. These rules determining the world wide allocation of airport slots (except for the US) are put into writing by the International Air Transportation Association (IATA) in the so called Scheduling Procedures Guide (SPG).77 Looking at the actual practice we have to consider that the economic rents connected to scarce slots are completely allocated to the airlines. This cannot really surprise, because the allocation rules are descended from a regulatory environment where public bodies directly controlled airports and airlines. Facing worldwide trends in airline privatisation the situation changed. Slot allocation rules are widely determined by an airline lobby now serving primarily private interests. As long as airports were not forced into profit maximising market behaviours, this system did not bear any conflicts. Despite the irrelevance of the distribution of rents in the overall welfare context, the presented problem will cause significant pressure towards an institutional shift. At the level of individual enterprises the distribution of rents surely matters. Privately run airports are essentially interested in implementing new rules for slot allocation in order to maximise profits. They want to get their part of the pie, they will organise their interests in the direction of charging slots, which means breaking the one-sided distribution of rents. As a first conclusion we can state that airport privatisation significantly influences the economic relations between airlines and airports. Furthermore this new relation puts pressure on the existing framework of slot allocation. Airport privatisation will cause a new interest and power constellation in the air transport system. To analyse possible outcomes of this strategically new situation potential airline reactions to the proposed aims of the airports are examined.78 The actual discussion in European Air Transport is dominated by airline complaints about capacity bottlenecks and delays, resulting in rising airline costs that negatively affect the competitiveness of European Airlines. A basic airline interest is the efficient provision of airport infrastructure. Referring to a theoretical analysis presented by MORRISON79 there are good reasons to argue that this aim can optimally be reached by market driven airport decisions. But optimal capacity planning has to be based on scarcity indicators like prices. While it is obvious to consider that airlines will support optimal capacity supplies (understood as matching with tolerable rates of delay) by privatised airports, it can be doubted if they also support the implementation of scarcity
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See ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT (OECD) (1998). The European legal framework for slot allocation is based on these IATA-rules. 78 Hints for airline and airport goals in influencing the institutional framework can be found in: HÜSCHELRATH, K. (1998); NÜßER, Hans-Gustav/ HAUPT, Rolf J. (1989) in: Gröner, Helmut (Ed.); ACI (1996). 79 See MORRISON, S.A. (1983) in: Research in Transportation Economics, Vol. 1. 77
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indicating prices. This argument is based on cost-benefit-thinking, which determines the actors’ attitudes to suggestions concerning institutional changes. Reducing delays has direct positive impacts on airline profits. But implementing a price system to allocate scarce slots probably means an additional cost-block in airline calculation compared with the actual no-cost allocation system, which could result in a rejection of changing the process of slot allocation as described above. To move a little closer the airline group has to be subdivided into incumbents and newcomers. This displays different incentives. While the incumbents most likely have essential interests in defending the current grandfather rule, it is also plausible that they would agree to a somehow market-oriented process of slot allocation. The incumbent will act as a defender of the grandfather rights if he values the risks linked with market competition on slots higher than effects of expected efficiency gains. The strong incumbent believing in his monetary power on a slot market could act as a promoter of market based slot allocation, because for him expected efficiency gains exceed possible disadvantages of a market based slot allocation. Analysing the interests of newcomers it can be stated that they do not represent a homogenous group either. Their interests must be structured concerning to market phases. A potential newcomer preparing market entry definitely is interested in an open slot market not at all regulated by grandfather rights, because this system extremely narrows down his market potential. But once successfully entered the market a former newcomer finds himself in a fundamental different situation: confronted with significant costs of market entry and market forces, he will be interested in safeguarding slots as a kind of basic asset of his enterprise. This change might be able to explain the overall renunciative attitude in the airline sector concerning the implementation of a marked based process of slot allocation.80 Recently efficiency of air traffic control has significantly increased. Despite the current delays the air traffic control will - technically - not be a constraining factor for the growth of air traffic. An economic incentives determining the airlines` interests in the extension of ATC capacities can be identified: ATC bottlenecks cause considerable delays which lead to additional airline costs and a loss of reputation concerning the general ability of the system to offer transport services on time. In other words the airlines (and the passengers) are beneficiaries of the extension of ATCcapacities. But expanding capacities need to be funded. Obviously the extension of ATC capacities is too expensive for the ATC, because they do not see any possibility to depreciate the investments without matching charges. This would mean a lack of incentive for providing optimal ATC capacities. A problem of efficient co-ordination of possibly opposed incentives of two or more independent actors occurs. Based on economic theory an institutional arrangement including elements of co-operation and negotiation to reinforce an efficient provision of ATC capacities seems appropriate. A view on German - in parts informal - experiences supports this suggestion. Airlines and DFS, both independent players in the air transport system, use a co-operative approach besides the legal framework determining ATC charges. Within this approach they define measures concerning ATC capacities and ”negotiate” some aspects of ATC charges. Recurring on economic theory a ”club-model” can be identified, where the club members, i.e. the users of the ATC output, are directly involved in the decisions about price and quantity of the provided goods. The allocation of full cost strictly bound to a cost ceiling. 6.5.3 •
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Conclusions



The trend towards global airline alliances will continue. Furthermore the airlines will more and more finance the construction and modernisation of terminals. This will on the one hand result in more convenience for the passenger and on the other hand an additional entry barrier is established.
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Simultaneously a trend towards the 'virtual airline' can be observed. Planes and crews are leased, ticketing is automated and maybe even the administration is outsourced. The trend will last as long as passengers still trust in the reliability of the airline. Furthermore increasing (market) transaction costs could result in a break of the outsourcing process. The increasing privatisation of the airports will result in a market-oriented distribution of slots. While auctions and social marginal cost pricing will determine short-term contracts, long-term contracts will be individually negotiated. The grandfathering will remain important even in the long run. Though the social marginal cost principles are not applied the club based pricing, oriented at a structured average cost pricing seems to be appropriate for the air traffic control. Conclusions of Institutional Aspects



The present chapter describes carefully the changes of the institutional framework for the transport sectors road, rail and air. Furthermore the implications of these changes are scrutinised. Road Authorities will face new developments in the future. The road network can not expand at the same pace as it used to. Though new investments are needed for new projects maintenance becomes more and more important or/and cost intensive. New projects within the road sector have to be adjusted with new projects of other modes in a more efficient way in order to reduce the pressure on the road system. Accompanied by appropriate incentives to push clean technology this should lead to a significant reduction of the current road transport emissions. Public funds will not suffice to cover the required investments. New technologies will change the nature of investment, with higher importance assigned to information systems and users will be considered “customers” rather than “traffic”. Hence their opinions will influence policies and their purse will be stressed more than before. Though the answer to all these problems will largely depend on each country’s own particular features, some clear patterns emerge that seem to be of a general nature. While the classical approach of obtaining funds from taxes will remain very important, it will be complemented with private funds, under different schemes. New financial systems will require new partners and, accordingly, institutions. The new partners will cause new relationships and innovative schemes. Road Authorities will focus on management and maintenance, while planning must be left to the upper administrative levels (the Ministries or Departments of Transport). While the liberalisation process for the road sector started already in 1985, the opening of the rail transport market just started. Institutional changes may therefore affect the development in a more crucial way. With the directive 91/440 the Commission has opened a Pandora’s box raising fundamental questions for economic theory. It is clear that the rail sector was in decline and could not compete with road. A new strategy was necessary in order to give rail a chance to survive. But the answer is not easy from a theoretical point of view. Rail is a mode with economies of scale and provides network services; two characteristics for which classical economy theory has no simple answer. Furthermore rail services can be both public and private, and this mixture is not easy to translate into a simple organisational structure. Competition in the market has to be combined with public service principles. Difficulties are likely to arise concerning the allocation of slots, revealing conflicts of legitimacy between traffic. There also remain difficulties concerning long term investment policies, and uncertainties about traffic projections and the economic context. Finally transport has always been a sector where companies compete and co-operate; competition is fierce between road and rail and within modes. But companies need also to compete to offer a service at the right time and in the right place in a transport chain. This specificity makes commercial strategies more difficult, and commercial behaviour has so far not been a strong characteristic of rail. In other words, solving the problems of European rail systems should lead to progress in economic understanding of transport, but also shows the limits of the classical economic approach.
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Directive 91/440 has opened an important debate for European transport, to which institutional economics can make an important contribution. Finally the air sector is considered. Since the air traffic is free of fuel taxes, and since international air traffic is free of value added taxes, the Air transport market lacks harmonisation with the competing markets. Additionally the institutional environment changes, according to the air transport market, in a highly dynamic way. Considering e.g. the ATC many experts do not consider the traffic control as a bottleneck for future expansion of this sector - despite the current problems. The trend towards global airline alliances will continue. Furthermore the airlines will more and more finance the construction and modernisation of terminals. This will on the one hand result in more convenience for the passenger and on the other hand lead to an additional entry barrier. Simultaneously a trend towards the 'virtual airline' can be observed. Planes and crews are leased, ticketing is automated and maybe even the administration is outsourced. The trend will last as long as passengers still trust in the reliability of the airline. Furthermore increasing (market) transaction costs could cause a break of the outsourcing process. The increasing privatisation of the airports will result in a market-oriented distribution of slots. While auctions and social marginal cost pricing will determine short-term contracts, long-term contracts will be individually negotiated. The grandfathering will remain important even in the long run.
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C ONCLUSIONS



Detailed investigation of the drivers of transport demand has shown that the demand for transport is not only influenced by factors which are usually included in transport modelling such as preferences for mobility, sectoral development of production, or supply characteristics which reflect in generalised costs. To explain long term changes of transport patterns it is also necessary to study the demand/supply effects, which occur in second round interactions between land-use changes and transport development. Although impact modelling on land-use-transport interactions is not yet on a satisfying level, it could be shown by a systems dynamics approach (ASTRA Model, developed in the context of the ASTRA project) that second round effects indeed occur and have a relevant magnitude. Negligence of such effects would lead to failures in transport planning. A second area of high influence on long term development of transport patterns is the type of regulations of the different transports sectors. In the EU changes of the regulatory systems and changes of organisation in the transport sector have been stimulated, in particular after 1985, to improve the allocative efficiency and competitiveness. Different concepts for regulating and organising public passenger transport have emerged across Europe. Several case studies show that, in certain countries, regulatory change goes in parallel with growing demand for public transport. This holds in particular for the introduction of franchising systems rather than outride deregulation. However, in most cases the regulatory changes and public transport have not led to a substantial increase of patronage rather than faster rationalisation and more cost efficiency on the supply side. Without taking activities for a harmonisation of transport market it is unrealistic to expect substantial shifts from individual motorised transport to public transport. On the contrary, due to the liberalisation process in the road freight and the airline sector in the European Union further strong impulses have been given towards those sectors, despite all concerns expressed in green and white papers on the environmental consequences of such development. Looking at the railway sector in some detail one can - after studying the performance of different regulation activities in single member states – draw the conclusion that these activities had little effects on changing the trends of traffic development. The reason is in the case of long distance transport that market conditions have not been harmonised and that strong national barriers are still existing which hamper the development of trans-national railway businesses. In particular the development of freight transport is heavily dependent on trends in the spatial organisation of production. This leads to particular requirements for logistics with respect to supply chains and inventory holding which can hardly be integrated in usual top-down modelling approaches of freight transport. The following factors have had substantial influence on the development of demand for freight transport and the evolution of modal split: • • • •



European integration and globalisation, which have significantly increased the demand for international transport changes in the commodity structure, which have implied higher shares of commodities with higher affinity to the mode road, changes in the operational behaviour of companies (procurement and distribution behaviour, application of advanced production technologies), and application of innovative information and communication technologies (ICT) to optimise freight transportation.



Until now, modern communication technology has been applied in the first instance for air traffic and partly for road freight transport, which has contributed to enhance competitive advantages to this mode. Also for passenger transport the economic development, the European integration, the globalisation and the evolution of international relationships have widely influenced the pattern of business, holiday and leisure traffic. Upcoming new technologies in the communication sector
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have more contributed to increase physical travel demand rather than substitute travelling by Internet surfing. The emerging of the international communication flows through the Internet could have the following impacts on transport patterns: • • • •



Pushing global sources and global distribution which results in higher demand for international freight transport, smaller consignments, high priority to speed and reliability of freight transport, tariffs for transport services may decline, as the internet provides an information platform which enables better price comparison, and the impacts of the Internet on passenger transport might lead to a restructuring of trips, but not a reduction of time budgets spent on travelling.



Integration of accession countries from central and Eastern Europe will stimulate the east-west transport flows. In the case of freight transport routes for north-south traffic might become attractive dependent on the change of generalised costs on the north-south corridors. This means for instance: The north-south corridor from Scandinavia to northern Italy via Denmark, Germany, Switzerland/Austria and their Alpine crossings might become a very expensive alternative due to high prices (the fixed links between Scandinavia and the Mainland, future motorway pricing in Germany and pricing of the NEAT-Tunnels). Then alternative routes through Poland, Slovakia or Hungary might become more attractive. Thus in the future there will be a new balance of flows, because the number of alternative routes is increasing. Because of the change of the economic regimes in accession countries in the first instance the road freight transport will benefit from this development. As transport modelling is dominated by neo-classical approaches little emphasis is given to the importance of the institutional framework and the particular externalities, transaction costs and incentive mechanisms, which are associated which institutions. Institutional economics give a framework for studying such effects, for which it is difficult to define data based empirical estimations. Institutional arrangements first have a big influence on the types and magnitudes of external economies or diseconomies occurring. This insight has already been gained in the early twenties when Frank Knight discovered that external costs of congestion can not only be treated with Pigou taxes but also through a privatisation scheme, allocating the property rights of scarce road resources to private enterprises. The latter will price the roads according to scarcity and willingness to pay of the users. As soon as infrastructure capacities become overused they have no longer the property of public goods because rivalness about the valuable and scarce capacity resources occurs. As this rivalness coincides in market economies with positive willingness-to-pay, pricing schemes is the appropriate response to optimise the use of capacity. But pricing schemes can be developed either on the idea of central welfare maximisation, which corresponds to the Pigousolution and leads to optimal taxation strategy, or to a market type solution through shifting property rights for managing scarce and valuable sources to the private sector. Allocation of property rights is closely related to transactions costs of the institutional schemes. In the example of the different road management solutions of Pigou and Knight different types of transaction costs occur which have to be compared to prepare the best choice to be made. In the case of the Pigou solution the public has to set up an organisation to impose the tax and manage the capacities appropriately. Side affects may occur in terms of undesired diversion of traffic demand to other facilities (e.g. from motorways to secondary roads) or by inefficiency of the public management. In the Knight solution the external costs of congestion would vanish and also the transaction costs for management and organisation would be internalised, but on the other hand there would occur transaction costs for monitoring controlling the scheme (e.g.: regulation
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authority). According to Sappington and Stiglitz (1983) the optimal solution is not known a priory but has to be filtered out by benefit-cost analysis (a suggestion which also corresponds to the findings of Coase, 1960, in the case of external diseconomies). The reason why changing institutions can be more efficient in the dynamic sense than interventions of the state through pricing policy lies to a wide part in a setting of right incentives. Although it is known that one can develop optimal solutions for state intervention through normative welfare maximisation calculus it is also evident from positive and institutional economics that neither politicians nor users or stakeholders behave according to the normative rules. One example for a beautiful normative welfare maximising scheme, which can hardly be successful in practice, is the suggestion of the Commission, published in their White Paper on fair payment for infrastructure use, to introduce an optimal infrastructure pricing scheme which in itself is completely independent of issues of finance or optimal investment. Finance of the infrastructure would be done by the State and the choices on optimal infrastructure capacity would be prepared by benefit-cost analyses. This scheme suffers from the deficiency that all responsibility for economic efficiency is allocated to the State. The State should be a most efficient infrastructure and financial manager and control the activities in the transport system through setting optimal prices (according to social marginal costs). But according to the insights of positive economic theory the State is a most inefficient manager, and a part of public finance theory deals with describing the different types of wrong incentives in State management schemes, which lead to the so-called X-inefficiency of the State. Briefly spoken: The lack of management capability and the continuing exposure to the pressure of interest groups will cause departures of the optimal pricing/finance/investment scheme over time from its original economic ideas and channel its development towards a redistribution system governed by the political balance of power – i.e. at the interest of most powerful stakeholders. Other examples for creating dynamic efficiency through changing the institutional arrangement are the railway reforms. In Japan, the United States, the United Kingdom, Sweden or Germany different ways of railway reforms have been chosen. One can derive the conclusion from the observation of the developments after the reforms that arrangements with allocations of clear responsibilities to the private sector guarantee for high financial success. This does not hold for the outcome with respect to other social objectives. With respect to environmental protection or social objectives management schemes which include a higher influence of the State are more successful. But also in the case of dominating social goals, as for instance for local and regional public transport, it is possible to construct arrangements with strong public governance and clear responsibilities for private actors (e.g. through tendering of public services) such that financial efficiency can go together with improved public service. For the railways of the European Union the institutional discussion leads to the conclusion that one cannot expect a prosperous development of the railways unless the national boundaries of the railway companies have been removed and the management decisions in the companies are free from national political influences. From the point of view of single railway companies the European idea to construct a unified interoperable railway network and to manage the network according to common rules (e.g. according to the provision of air-traffic routes by traffic control agencies) is not in their interest, because they would prefer to control the production of services on all levels of production. So from the standpoint of companies a vertically integrated railway system would be preferable, while the European idea would prefer separation of network provision from the operation on the networks to foster intramodal competition. It can be expected that unless the European Union will be able to establish clear rules for the common provision and use of the railway infrastructure the big railway companies will generate their own realities, which can not be changed in the next decade. These realities will tend to increase monopoly positions of politically established "grandfathers" and prevent newcomers from competition.



SCENES Deliverable D3a: Drivers of Transport Demand -Western European Countries-



155



One important purpose for changing institutions is to increase acceptability for management and pricing schemes. For instance in the case of road pricing it is hardly conceivable that people will be willing to pay for the State budget if they use motorways or congested urban roads. Therefore pricing scheme can hardly be implemented without a financial scheme which clearly allocates the revenues from pricing to funds or organisations which use the money for the infrastructure finance. This means that thinking about road pricing schemes has to include also thinking about organisations, which manage finance and investment. Otherwise people will regard a charging system as a new form of a tax and will not trust in the economic reasoning. A follow-up conclusion of the establishment of management/finance/operation companies for the infrastructure would be that social and environmental objectives have to be treated in a different way. This means that environmental taxation and aspects of social service should not be directly combined with infrastructure charging, as it is suggested in the White Paper of the Commission on fair payment for the infrastructure, rather than separated and implemented through other means of taxation or standard setting (e.g. environmental taxes, emission standards, safety standards, insurance premiums). The High Level Group paper on infrastructure charging fees gives valuable advice for such standard forms of pricing. The German Advisory Council to the Ministry of Transport goes a step further and suggests an alternative scheme of pricing and management of the transport infrastructure, which is driven by market incentives and not by the vision of the benevolent welfare state manager. In such a scheme the concept of social marginal cost pricing would have to be widely modified and substituted by a scheme which takes account of the lever points of decision making. At the latter closely relate to institutions it is necessary to study the institutional requirements of pricing schemes in the further development of the White Paper’s ideas much more carefully than it has been done in the official documents.
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