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Appendix E – Detailed description of the model MOBILEC – A policy oriented model about economy, mobility, infrastructure and other regional features

1. Introduction

The relationship between the economy, mobility, infrastructure and other regional features is described by an interregional dynamic model, named MOBILEC. The model is macroeconomic on the level of regions within a country or country parts within Europe. Its main characteristic is the mutual influencing of the economy and mobility. The economy influences the mobility, but the mobility also influences the economy. The first relation refers to the derived nature of demand. The second relation starts from the idea that congested areas can have a negative influence on the economy. The model contains 37 equations and 37 endogenous variables.

With the help of MOBILEC time paths of regional product, employment, investment and mobility (passengers and goods; transport modes; transport flows by motive) can be simulated for each region. It is also possible to calculate by region the effects of mobility policy and spatial economic policy on the quantities mentioned.

The model takes account of:

the bi-causal relationship between the economy and mobility in connection with the difference between productive and consumptive mobility;

the infrastructure as a limiting condition (to be changed by policy) for the mobility and therefore for the economic development; before the maximum mobility is reached, the limiting effect of infrastructure is revealed in the form of increased travel time;

the geographic situation of the regions in connection with transit traffic;

the importance of regional features for economic development;

intra- and interregional flows of transport; flows of transport are not, as in a traffic model, assigned to specific stretches of infrastructure;

the economic connection between regions;

the economic growth by means of net investment and technological progress, which increase the capacity of production.

2. The model MOBILEC

MOBILEC (MOBILity/EConomy) is a dynamic, interregional model that describes the interaction between transport and economy in connection with infrastructure and other regional features. It belongs to the category of land-use transportation interaction models (see for instance (Wilson 1998) and (Van der Hoorn and Van der Vlugt 1998)), but it does not have the restriction that the economy on a higher spatial scale is exogenous.

The model has region specific productions functions. However, different from production function models, its production functions do not contain the total infrastructure as a production factor, but the part of it that is utilised by transport for the production. The infrastructure utilised is identified with the mobility for productive ends, expressed in terms of the number of passengers and the number of tons of goods that have been moved through this infrastructure.

Transport of goods and business traffic relates to productive mobility (expressed in the number of tons or passengers between two points in space). If the moving motive refers to shopping, attending of education courses, paying of visits/staying, recreation/sport and driving/walking, it is a matter of consumptive mobility (expressed in the number of passengers between two points in space). The nature of commuter traffic is more complicated to establish. Commuter traffic is the consequence of a productive performance outside the residence; for that reason it is a matter of productive mobility. On the other hand, it can be assumed that commuter traffic is the consequence of the consumptive wish of living in a more attractive environment than the environment of the workplace; in this view commuter traffic should be counted as consumptive mobility. This difficulty results in separate mathematical equations for commuter traffic in the model.

The production function contains productive mobility and no consumptive mobility. In accordance with the production function, the direction of the causal connection goes from mobility to economy. In the case of consumptive mobility, the consumption function, which describes the relation between income and consumption, plays a part. In accordance with the consumption function, the direction of the causal connection goes from economy to mobility.

Infrastructure is a limiting condition – to change by policy – for the total of productive and consumptive mobility and therefore for the economic development. Before the maximum mobility is reached, the limiting effect of infrastructure is revealed in the form of increased travel time and mobility price. The mobility price is defined as generalised transport costs per passenger or per ton (freight transport). It consists of two parts: travel-distance costs and travel-time costs; travel-time costs are the result of monetary evaluation of travel time (see for instance (Ministry of Transport Public Works and Water Management 1996)). The smaller the difference between the actual mobility and the maximum possible mobility (capacity of infrastructure), the lower is the velocity of transport and the greater the travel-time costs. The type of infrastructure imposes restrictions on the means of transport and its velocity. These restrictions, too, are expressed in the mobility price.

The model makes use of matrices of origin-destination where the quality of accessibility within and between regions is expressed in terms of travel distance, travel time, travel-distance costs and travel-time costs, on the basis of a network of infrastructure. It generates the flows of transport within a region and between pairs of regions. It takes into account that the infrastructure of a region is utilised by transit traffic between other regions.

Infrastructure is one of the factors that characterise regions. Other regional features in the model are technological development, regional production structure, urbanisation (agglomeration economies and diseconomies), level of wage rate, existence of recreation areas, size of the population related to the area and the employment, investment premiums and geographic position. Their influence on the economy and mobility is also taken into consideration.

The model (see (Van de Vooren 1998), for a more extensive and mathematical treatment) works as follows.

The regional income in period t determines regional (private) saving in period t, which – dependent on the balance of government spending in the region and taxes levied in the region, and on the balance of payments of the region – is used as (private) investment. Regional (private) investment is just an extension of the (private) stock of capital goods, so the region disposes of a larger stock of capital goods at the beginning of the next period t+1 than at the beginning of period t.

Neoclassical theory teaches that the marginal labour productivity determines the real wage rate. This relation is reversed in MOBILEC. The real wage rate, agreed by employers and employees, is considered as an exogenous variable. It determines the marginal labour productivity. The real price of productive mobility determines the marginal mobility productivity.

The stock of capital goods, the marginal labour productivity and the marginal mobility productivity in period t+1 determine – given the production function – simultaneously the regional product, the employment and the productive mobility in period t+1. The state of technology, the regional structure of production and the degree of urbanisation in period t+1 are exogenous. The regional product accrues to the population in the form of regional income, which influences the consumptive mobility and the commuter traffic in period t+1. The consumptive mobility also depends on the price of consumptive mobility as well as the metropolitan character and the existence of recreation areas in the own region in relation to other regions. The commuter traffic also depends on the mobility price of commuter traffic as well as the per capita employment in the own region in relation to other regions.

From this point, the process starts again: the regional income determines regional saving in period t+1, which is used as investment in the own region or elsewhere, etc. The mobility prices rise as a result of an increasing utilisation of the available infrastructure, what has a negative influence on the growth of economy and mobility. Substitution between transport modes is possible in the model.

This system of relations produces, as most important output, time paths of the following variables:

regional/national product, employment and investment by region;

transport of goods by lorry, train and ship (productive mobility) within a region and between regions;

transport of passengers by car, train and bus/tram/metro within a region and between regions, split up into business traffic (productive mobility), commuter traffic and other traffic (consumptive mobility).

The model can be used for forecasting these time paths and for calculating effects of transport policy and spatial planning. 

3. MOBILEC-BENELUX

At this moment, the model is constructed on the level of Benelux (Belgium, Netherlands, Luxemburg): MOBILEC-BENELUX. Therefore, it is possible to calculate cross-border effects. The last version of the model contains 7.388 origin-destination relations and 13 periods. For the Netherlands 40 subregions are taken into account and 43 subregions for Belgium. In the model, Germany and France are also included, in the sense that in those 2 countries, the evolution of the economy is taken exogenous. This version has been developed at the University of Antwerp.
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