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Summary 

Summary 

Within the framewerk of the project the Sustainable Urban Development Research Program (ProDUS) research 

has been executed concerning the commuter traffic of Grecia. The present developments in transportation can be 

described as unsustainable. The research question Therefore is 'What can be changed of the flow of commuter 

traffic from and the traffic system of Grecia (in the region of Alajue/a, Costa Rica) in order to come to a more 

sustainable urban and regional development?'. With the research is aimed to contribute to the knowledge about 

and to give a tooi for impravement of the commuter traffic system of Grecia in order to reach a more sustainable 

development' To reach this scenarios will be designed tor the transport system tor Grecia. The scenarios can be 

used as an aid to get an insight in the future. 

The commuter traffic is described with three variables: the extension, the direction & spread and the modal choice. 

For these three intervening variables has been analysed how they affect the sustainability of the transport system 

on environmental, economical, energy use, land use and human/social field. Furthermore has been analysed 

which changes are needed in order to come to a more sustainable development of the transport system. Changes 

in the sustainability of the transport can be realised by changes in the extension, spread & direction and the modal 

choice. Recommendations tor changes have been formulated to reach this. Three scenarios have been designed: 

a pessimistic, an optimistic and a realistic scenario. The pessimistic scenario is the scenario in case the 

recommendations will not be foliowed at all. In the optimistic scenario all recommendations will be executed and 

the realistic scenario is the 'in between' scenario. In this scenario some recommendations will be executed while 

others are not. 

The desired future development of the commuter traffic of Grecia has been assessed with sustainability criteria, 

which made also clear in which direction the extension, direction and spread and modal choice have to develop in 

order to come to a more sustainable transport system. The extension has to be as smal! as possible. The direction 

and spread has not to grow further towards the GAM, but has to be closer to the place of living. The modal choice 

has to be when ever possible walking or cycling and otherwise the bus. Recommendations done in order to reach 

this are presenled in table 1. 

In the pessimistic scenario the recommendations that have been done will not be executed. For the extension of 

the commuter traffic it is expected that the extension will continue to grow. The popuiatien is growing and in the 

present trend, the share of people that has a paid job increases too. This growth of the extension has a negative 

impact on the sustainability of the transport system. The sustainability criteria tor the extension are all except tor 

the politica! willingness affected negatively by an increase of the extension. When nothing will be done to change 

the spread and direction it is expected that the spread and direction of the commuter traffic will tend more towards 

the GAM. The GAM already attracts a lot of workers. lt is expected that this position will grow stronger, when the 

surrounding areas, like tor example Grecia, can not offer attractive jobs to its inhabitants. The sustainability of the 

transport system will decrease when this trend will develop. The modal choice of the commuter traffic will change, 

when none of the recommendations will be executed, towards more use of the car. The GDP is increasing, so 

more people will be able to afford a car. Furthermore with a growing popuiatien there are more people that can use 

a car. Predietiens of the MOPT estimate that the number of cars will growth yearly with 4% up till the year 2010. 

The only sustainability criterion that will be affected positively is the politica! willingness, the rest is affected 

negatively. In short it could be said that when no changes will be made, the sustainability of the transport system is 

affected in a negative way. 
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Table 1 Recommendations 

Reeommen dation 

A: less lunch trips 

B: more working at home 

Measure 

1: subsidies to imprave the facilities for lunching at work and an 

information campaign 

2: subsidies to imprave the facilities for working at home and an 

information campaign 

C: more attractive jobs in and around 3: attraction of enterprises towards Grecia 

Grecia 

C: more attractive jobs in and around 4: decentralisation of government activities trom the GAM towards 

Gre~ Gre~ 

D. information campaigns 5 information campaign to promate walking and cycling 

D. information campaigns 6. information campaign to discourage the use of private motorised 

vehicles 

E: discourage use of private 

motorised vehicles 

F: pricing policies 

F: pricing policies 

F: pricing policies 

G shorten travel time by bus 

G shorten travel time by bus 

H increase comfort of the non 

motorised modes of transport 

H increase comfort of the non 

motorised modes of transport 

1: imprave comfort of the bus 

J: decrease comfort of the car 

K: stimulation of carpooling 

L: new energy efficient and clean 

vehicles 

7: increasing costs for obtaining drivers licenses 

8: higher fuel prices and fuel taxes 

9: increase vehicle taxes 

10: toll roads 

11 : imprave and maintain roads 

12: imprave bus services (more frequent) 

13: more sidewalks and creation of footpaths 

14: creation of cycling paths and zones 

15: better equipment of busses 

16: traffic calming 

17: information campaign to promate carpooling 

18: research and active policy to introduce new means of transport 

In the optimistic scenario all recommendations that have been done will be implemented. The recommendations 

do not have all the same priority, therefore they have been ranked. The highest priority is given to the 

recommendations that will contribute most to the sustainability of the transport system. The measures that 

stimulate the attraction of jobs towards Grecia, thus reducing the outflow to the GAM, are thought to have the most 

effect. But even when jobs are found close to Grecia, people travel to the place they work. Promoted are the more 

desired modes of transport, while the use of the other, Iess sustainable, modes of transport will be diseaurag ed. To 

stimulate the use of non motorised modes, the comfort of the non motorised modes of transport has to be 

improved by adjusting the infrastructure. When the facilities are there, people can be stimulated to use them with 

help of information campai.gns. These modes of transport can be used best when the travel distance is small. For 

larger distances still motorised vehicles will be used. The most sustainable motorised mode of transport is the bus. 

From a preferenee maasurement it is known that the pricing policies and improving the travel time and comfort of 

the bus will sort a lot of effect in changing the choice between the motorised means of transport car, bus and taxi. 

The effect of the implementation of all recommendations gives an indication of the maximum contribution to the 

sustainability of the transport system. 
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Summary 

The final scenario that is given is a realistic scenario. The margins for this scenario has been set by the former two 

scenarios: the pessimistic and the optimistic scenario. In total 18 measures have been recommended. In this 

scenario not all, but only 10 measures will be executed. Within the setting of limited financial and politica! founds, a 

choice had to be made. In the below presented table, the measures and their ranking can be seen. The attraction 

of jobs to Grecia is still the most important measure. Here the decentralisation of governmental activities is though 

to need to much politica! willingness which is not yet available, therefore this will not be implemented. The 

attraction of private enterprises is more feasible to do. The adjustments to the infrastructure and the information 

campaigns are relatively cheap (financially and politically). As we have concluded trom a preferenee measurement, 

the pricing policies will sort a lot of positive effect. The disadvantage is that a lot of politica! willingness is needed. 

For the implementation of toll roads it is assumed that the effect is too small when the (politica!) costs are 

compared with the effects. Therefore only the pricing policies of increased taxes for vehicles and fuel are 

implemented. A second condusion trom the preferenee maasurement is that a shorter travel time and better 

comfort of the bus will sort a lot of effect. Therefore the measures that stimulate this will be implemented. 

Table 2 The recommendations and their ranking 

Ranking Recommendation Measure 

C: more attractive jobs in and 3: attraction of enterprises towards Grecia 

around Grecia 

2 H increase comfort of the non 13: more sidewalks and creation of footpaths 

motorised modes of transport 

3 H increase comfort of the non 14: creation of cycling paths and zones 

motorised modes of transport 

4 

5 

6 

7 

8 

9 

10 

D. information campaigns 

D. information campaigns 

F: pricing policies 

F: pricing policies 

G shorten travel time by bus 

G shorten travel time by bus 

1: improve comfort of the bus 

6. information campaign to discourage car, taxi and motor use 

5 information campaign to promote walking and cycling 

8: higher fuel prices and fuel taxes 

9: increase vehicle taxes 

11: improve and maintain roads 

12: improve bus services (more frequent) 

15: better equipment of busses 

The terms of start and effect can be seen in the below presented table. The attraction of enterprises towards 

Grecia will take place on the long term. Other measures like the information campaigns can start on a short term. 

Most other measures can be implemenled on the middle long term and have effect on the Jonger term. 

Table 3 Time span of implementation and effect of the recommended measures 

I 
.Short middle long long 

3. attraction of enterprises towards Grecia 
I 13. more sidewalks and creation of 

I 14. creation of cycle paths and zones 

5. Info. campaign to promote walking and cycling '''',,, 

6. Info. campaign to discourage car, taxi and motor use 

8. higher fuel prices and fuel taxes 

9. increase vehicletax ,, 

11. improve ,a,nd maintain roads 

12. improve bus services (more frequent) 

15. better equipmentof bosses •, ,,,,, · "'' '' 
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The effects of the realistic scenario for the sustainability of the transport system, are better than the effects of the 

pessimistic scenario, but worse than the effects of the optimistic scenario. The sustainability of the transport 

system will increase, when the realistic scenario will be followed. Furthermore in this approach the limitations of the 

society are taken into account, therefore it is a good try to meet the present needs without jeopardising the needs 

of future generations. 
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Resumen 

Resumen 

En el cuadro del proyecto del Programa de lnvestigación de Desarrollo Urbano Sostenible (ProDUS), esta 

investigación ha sido ejecutada que se preocupa con el traslado laboral diario de Grecia. El desarrollo presente de 

la transperte se puede describir como no sostenible. Por eso, la cuestión de la investigación es: 'Qué se puede 

cambiar al flujo del trasfado laboral diario y del sistema de transporie de Grecia (en la región de A/ajue/a, Costa 

Rica) para realizar un desarro/lo urbano y regionat más sostenible?' Con la investigación se persigue que 

contribuye al conocimiento sobre el tema y da un instrumento para mejorar el trasfado laboral diario de Grecia 

para realizar un desarro/la mas sostenible. Para realizarlo, escenarios se diseiiara por el sistema de transperte de 

Grecia. Los escenarios se puede usar como ayuda para ebtener comprensión de la futura. 

El traslado laboral diario se determina por tres variables: la extensión, la dirección & división y los modos de 

transperte elegidos. Para esos tres variables intervenientes se analizó como tienen influencia en la sostenibilidad 

del sistema de transperte en terreno del medio ambiente, de la economia, del uso de energia, del uso de suelo y 

de factores humanes/sociales. También se analizó cuales cambios van a ser necesarios para realizar un 

desarrollo mas sostenible del sistema de transporte. Cambios en la sostenibilidad del transperte se puede realizar 

para hacer cambios en la extensión, la dirección & división y los modos de transperte elegidos. Para realizarlo, 

recomendaciones han sido formuladas. Tres escenarios han sido diseiiados: el pesimista, el optimista y el 

realista. En el escenario pesimista ninguna de las recomendaciones van a ser ejecutadas. En el escenario 

optimista se ejecutan todas las recomendaciones. El escenario realista es el escenario entre los dos. Algunas 

recomendaciones se ejecutan, otros no. 

El desarrollo deseado por la futura del traslade laboral diario de Grecia ha sido evaluado con criterios de 

sostenibilidad, se aclara en cual dirección la extensión, la dirección y & división y los modos de transperte 

elegidos tienen que desarronar para realizar un sistema de transperte mas sostenible. La extensión tiene que ser 

la mas pequeiia que posible. La dirección y & división no tiene que ereeer mas al Gran Area Metropolitana pero 

tiene que ser mas cerca del campo de vivir. Los modos de transperte elegidos tienen que ser cuando posible ir a 

pie o en bicicleta en otro caso en bus. Recomendaciones para realizarlo se presentan en cuadro 1. 

En el escenario pesimista las recomendaciones que se han dado no se ejecutarán. Por la extensión del traslado 

laboral se espelan que la extensión continua a crecer. La población crece y en la tendencia presente el parte de la 

gente que tiene trabajo pagado aumenta también. Este aumento de la extensión tiene un impacta negativo para la 

sostenibilidad del sistema de transporte. Todos los criterios de sostenibilidad, a excepción de la buena voluntad 

politica, son afectados negativamente, si la extensión crece. Si nada se hace para cambiar la dirección y división, 

se especta que la dirección y división del traslade laboral diario se ajusta mas al GAM. Ya el GAM atrae muchos 

trabajadores. Se especta que esta posición se intensifica, si las áreas circundantes, como por ejemplo Grecia, no 

pueden ofrecer trabajo atractivo para sus inhabitantes. La sostenibilidad del sistema de transperte disminuirá si 

esta tendencia continuará. Los modos de transperte elegidos cambian, si ninguna de las recomendaciones se 

ejecutará, para mas uso del coche. El PIB esta aumentando, por eso mas personas pueden permitirse un coche. 

Además, la población esta creciendo, van a ser mas gente que pueden usarel coche. Predicciones del MOPT han 

estimado que la cantidad de coches va a ereeer cada ano de 4% hasta el ano 2010. El unico criteria de 

sostenibilidad que va a afectar positivamente es la buena voluntad politica. El resto será afectado negativamente. 

En pocas palabras se puede decir que si no se hacen cambios, la sostenibilidad del sistema de transperte será 

afectada en una manera negativa. 
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Cuadro 1 Recomendaciones 

Recomendaciones 

A: menos viajes a casa para almorzar 

B: mas trabajar en casa 

C: mas trabajo atractivo en y cerca de Grecia 

C: mas trabajo atractivo en y cerca de Grecia 

D. campaiias de información 

D campaiias de información 

E desanimar el uso de modos privados y 

motorizados 

F: polfticas de precios 

F: polfticas de precios 

F: polfticas de precios 

G disminuir la duración del viaje 

G disminuir la duración del viaje 

H aumento de la comodidad de los modos de 

transporte no motorizados 

H aumento de la comodidad de los modos de 

transporte no motorizados 

I: aumento de la comodidad del bus 

J: disminuir la comodidad del coche 

K: estimulación de compartir coche 

L: nuevos vehiculos limpios y eficiente de 

en erg ia 

Medidas 

1: subsidias para mejorar las facilidades para almorzar en 

lugar de trabajo y u na campaiia de información 

2: subsidias para mejorar las facilidades para trabajar en casa 

y una campaiia de información 

3: atracción de empresas a Grecia 

4: descentralización de actividades governmentales del GAM 

a Grecia 

5 campaiia de información para estimular ir a pie y bicicleta 

6. campaiia de información para desanimar el uso de modos 

privados y motorizados 

7: aumenta de los costos para abtener una licencia de 

conducir 

8: aumenta de los precios de combustibles y impuestos 

9: aumenta de impuestos de vehiculos 

1 O:autopistas de peaje 

11 :mejoramiento y mantenimiento de las carreteras 

12: mejorar servicios de los buses (mas frecuente) 

13: mas aceras y creación de peatonales 

14: creación de pistas y zonas para ciclistas 

15: mejorar el equipo de los buses 

16: calmar el trafico 

17: campaiia de información para estimular compartir coche 

18: investigación y polfticas activas para introducir nuevos 

modos de transporte 

En el escenario optimista, cada una de las recomendaciones se implementará. Las recomendaciones no tienen la 

misma prioridad, por eso han sido clasificadas. Las recomendaciones con la prioridad mas alta son las 

recomendaciones que contribuyen lo más a la sostenibilidad del sistema de transporte. Las recomendaciones que 

estimulan la atracción de trabajo a Grecia, en esta manera el flujo del transporte al GAM rebaja, van a tener el 

efecto mas grande. Pero, a(m hay trabajo cerca de Grecia, la gente viaja de la casa al campo del trabajo. Por eso 

promocionados son los modos de transporte mas deseados, mientras otros, el uso de los menos sostenibles 

modos de transporte va a ser desanimados. Para estimular el uso de los modos de transporte no motorizados, la 

comodidad de los modos de transporte no motorizados hay que mejorará con adecuadar la infraestructura. 

Cuando las facilidades están, se puede estimular que la gente las use. Campaiias de información se use para 

conseguirlo. Los modos n~ motorizados se puede usar si la distancia del viaje es pequeiia. Cuando la distancia es 

mas grande, modos motorizados se usaria. El modo de transporte mas sostenible es el bus. De una medida de 

preferencias se sabe que politicas de precios y mejorar la duración y comodidad del viaje en bus va a tener 

muchos efectos en cambiar la selección entre los modos de transporte motorizados coche, bus y taxi. El efecto de 

la implementación de todas las recomendaciones da una indicación de la contribución máxima a la sostenibilidad 

de la sistema de transporte. 
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El escenario final dado es el escenario realista. Los márgenes por este escenario son dados por los dos 

escenarios anteriores: el escenario pesimista y optimista. En total 18 medidas han sido recomendadas. En este 

escenario no todas, pero sola 10 medidas van a ser ejecutadas. En el contexto de fundos limitados financieros y 

politicos, una selección hay que hacer. En el próximo cuadro, las medidas y su clasificación se ha dado. A(m, la 

atracción de trabajo a Grecia es la medida más importante. La descentralización de actividades governmentales 

necesita demasiado voluntad politica, que ahora no es disponible, por eso esta medida no va a ser implementada. 

La atracción de empresas privadas es realizable para hacer. La adaptación de la infraestructura y las campaftas 

de información son relativamente baratas (económicamente y politicalmente). De una medida de preferencias se 

ha concluido que politicas de precies van a tener mucho efecto. La desventaja es que necesita mucha buena 

voluntad politica. Por la implementacion de autopistas de peaje el efecto es tan pequerïa en comparación de los 

costos (politica) es demasiado caro. Por eso, solamente las polfticas de precies de aumento de los precies de 

combustibles y impuestos de vehfculos y combustibles serán implementadas. La segunda conclusión de la 

medida de preferencia es que una distancia mas corta y una comodidad mejor del bus tendrá mucho efecto. Por 

eso medidas que estimulan eso van a ser implementadas. 

Cuadro 2 Recomendaciones para el escenario realista y clasificación 

Clasificac Recomendación 

ión 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C: mas trabajo atractivo en y 

cerca de Grecia 

H aumento de la comodidad 

de los modos de transperte no 

motorizados 

H aumento de la comodidad 

de los modos de transperte no 

motorizados 

D campaftas de información 

0. campaftas de información 

F: politicas de precies 

F: polfticas de precies 

G disminuir la duración del 

viaje en bus 

G disminuir la duración del 

viaje en bus 

1: aumento de la comodidad 

delbus 

Medida 

3: atracción de empresas a Grecia 

13: mas aceras y creación de peatonales 

14: creación de pistas y zonas para ciclistas 

6. camparia para desanimar el uso del coche, taxi y moto 

5 camparia para estimular ir a pie y bicicleta 

8: aumenta de los precies de combustibles y impuestos 

9: aumenta de impuestos de vehfculos 

11 :mejoramiento y mantenimiento de las carreteras 

12: mejorar servicios de los buses (mas frecuente) 

15: mejorar el equipo de los buses 

Los plazos por principio y efecto se puede ver en el próximo cuadro presentado. Las campaftas de información 

pueden comenzar al corto plaza. La mayoria de las otras medidas pueden ser implementado al media largo plazo, 

tienen efectos a largo plazo. 
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Cuadro 3 Efectos y plazo 

Corto Media largo I Largo 

3. atracción de empresas a Grecia 

13. mas acercas y peatonales 

14. creación de pistas y zonas para ciclistas 

5 Camparia de info. para estimular ir a pie y bicicleta 

I 6. Camparia de info. Para desanimar el uso del coche, 

8. aumento de precios de combustibles 

9.aumento de impuestos de vehiculos 

11. mejoramiento de las carreteras 

12.mejorarservicios de los buses 

15.mejorar el equipo de los buses 

Los efectos del escenario realista por la sostenibilidad del sistema de transperte son mejores que los efectos del 

escenario pesimista, pero peor que los efectos del escenario optimista. La sostenibilidad del sistema de transperte 

va a aumentar, si el escenario realista será ejecutado. Además, en este enfoque las limitaciones de la sociedad 

son tenidas en cuenta, por eso es un bien intento para cumplir las necesidades presentas sin poner en peligro las 

necesidades de la generación futura. 
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Introduetion and setting of the research 

1. Introduetion and setting of the research 

The research has been done within the context of a project (partly) executed by the organisation that has given the 

assignment for the research. In this chapter a brief description is given of both the organisation and the project. 

Furthermore a short overview is given a bout the set up of this report. 

1.1 Programa de investigación en Desarrollo Urbano Sostenible {ProDUS8
) 

The assignment for the research has been given by ProDUS. 'La Programa de investigación en Desarrollo Urbano 

Sostenible' (ProDUS) is the Spanish name for the Sustainable Urban Development Research Program started in 

1991. The research program is part of the School of Civil Engineering from the University of Costa Rica. 

International co-operation has been essential in the existence of ProDUS, some projects are financed with extern 

funds, for example from the Royal Embassy of the Netherlands and co-operation with universities as the University 

of Colorado (USA), the University of Technology Eindhoven (The Netherlands) and the University of Darmstadt 

(Germany) are other examples. 

The work of ProDUS is concentrated on the analysis and comprehension of the interactions between human 

settlements and the supporting natural systems. ProDUS is interested in improving the efficiency and effectiveness 

in the use of natural resources and in the proteetion of the natural system. They would like to find measures that 

will increase the sustainability of urban systems by a more effective and efficient use of natural resources as 

energy, water and soil. Their second goal is to design institutional processes that will promote higher sustainability 

of the urban development. Furthermore they would like to promote the meaningful participation of the citizenry in 

the improvement process of human settlements. Fourth goal is to co-operate with the University of Costa Rica in 

order to make facilities for training at various levels and to provide possibilities to realise these within the 

framewerk and with support of ProDUS and they would like to strengthen the relation with institutes in Costa Rica 

and abroad at the level of research as well as for lectures. 

A lot of research and projects have been realised already. For example the regional planning project, in which the 

impact of the agricultural exploitation on the environment is researched, or the Urban Development project in which 

geographical and demographic data are created and analysed about the Great Metropolitan Area in the centre of 

Costa Rica and other partsof the country. 

1.2 The Current project of ProDUS: Model for Regional Sustainable Development 

{MDSR) 

The current project in which ProDUS is working now is the Model for Regional Sustainable Development (MDSR). 

lt is a part of the bilateral convention for sustainable development of Costa Rica and the Netherlands, in this 

project ProDUS is working together with the organisation BUN (Biomass Users Network). The goals of the program 

are at first to reach the participation of the inhabitants of the region like an essential mean to create a model of the 

society that is more sustainable and at second to work together with and to strengthen the municipalities to reach a 

more permanent and stabie process of sustainable development. The third goal is to demonstrate in the project 

region that it is possible to have a sustainable development without sacrificing ambitions tor individual and 

collective improvements. Furthermore they like to support the technica!, economie and social analysis of the 

undertaken action and to search tor the most sustainable productive activity in the reg ion, they would like to come 

to a social analysis and diagnose, specially with respect to gender and social equity. They would like to bind 

information together in order to construct a General Equilibrity Model that will describe how the important sectors 

a All data about the projects of ProDUS were obtained trom publications of ProDUS. 
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use water, soil and other important natura! resources and the contam i nation of the soil and air. Because the MDSR 

has such a broad area of analysis, the program is split into the following nine parts: 

• Urban and regional planning; 

• Analysis of environmental problems of the reg ion, notably garbage dumps and water pollution; 

• Social reality, specially research about poverty and migration and a women productions project; 

• Economie analysis, on both micro and macro level, res. about the costs of cargo transportation and an input-

output table; 

• Municipal strengthening; 

• Coalition building, workshops and seminars; 

• Cleaner production and energy efficiency, more specific about the brown sugar mills and furniture makers in 

Palmas; 

• Sustainable agriculture and 

• Transportation, notably the analysis of cargo transportation, public transportation and vehicle flows. 

As the project region has been chosen the region of the River basin of the Rio Grande trom San Ramón. This 

region, which contains the cantons of Atenas, Grecia, Valverde Vega, Naranjo, Palmares, and San Ramón, is 

chosen because it is actually in transition due to the pressions of change of the land use, due to the urban and 

industrial expansion and due to the fluctuations of the prices and the limitations for the expansion of the 

international markets of coffee and sugar which are the prime agricultural products. Furthermore this region is 

appropriate for implementation a replicabie model for sustainable development because of the diversity of the 

productive activities that can be found in the region and the high level of social organisation in which the 

governmental, municipal, private, co-operative and university sectors are participating. 

Figure 1-1 The project region of the MDSR project 
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1.3 The transportation part of the MDSR project 

The investigation of the transportation includes tour complementary components: cargo transportation, public 

transportation, transport flows and the relation of transportand sustainability. The MRSD program believes that the 

lack of sustainability of the Costa Rican transportation sector is a serieus obstacle to provide a better quality of life 

to the future generations of Costa Ricans. They see three problems of special interest: a. the destructien of the 

road netwerk due to inadequate construction and maintenance, aggrieved by the overweight of trucks; b. the low 

price of fuels which does not compensate the direct investments and the negative externalities generated by the 

transportation vehicles; and c. the high number of road accidents. The research is looking for policies which will 

improve the regional public transportation systems, which currently has many limitations in order to faveur the 

regional integration without increasing dramatically the automobile use. 

1 .4 Place of the current research regarding commuter traffic from Grecia 

Within the context of the transportation part of the MDSR project, this thesis has been formulated. In the 

transportation project little was known about why people travel and how they choose a mean to travel with. With 

respect to private transport only traffic flows have been investigated which resulted in the following conclusions: 

The project region is very dependent on the jobs and activities developed in the metropolitan area of San Jose 

(GAM). Therefore a lot of private transport is headed for the GAM. As a start to fill the lack of data about the people 

who travel and their behaviour, investigations were started about commuter traffic in the project region. Research 

is done about the commuter traffic from San Ramón by my fellow student Suzanne Jacobs and this research has 

been done about the commuter traffic from Grecia. San RarMn and Grecia are both towns in the project region of 

the MDSR. In Figure 1-2 The structure of the MDSR project the structure of the MDSR project and the place of this 

research about commuter traffic from Grecia can be seen. Th is study is the final report of the research a bout home 

to work traffic trom Grecia, which was started with the goal to find out what can be changed of the flow of 

commuter traffic trom and the traffic system of Grecia in order to come to a more sustainable urban and regional 

development?' 

Figure 1-2 The structure of the MDSR project 
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1.5 The structure of this report 

This study is the final report of the research about home to work traffic trom Grecia. The report is built up in 4 

chapters. The first chapter gives an introduetion about the setting of the research. 

In the second chapter the methodological issues of the research are discussed. In this chapter you find first the 

definition of the research question and goal tor the research. Furthermore, a literature study will be found about 

commuter traffic and sustainability. Than the conceptual definitions and the theoretica! framework will be 

presented. After that the key variables will be operationalised. The empirica! issues of the research are discussed 

after that. Explanation will be given a bout the definition of the population and the definition of the sampling unit, the 

sampling procedure, the methods of data coneetion and the techniques of analysis. 

In chapter 3 the results of the investigation are presented. A description is given of the development of the 

transportation system and the present situation in Costa Rica. The goals and policies that the Costa Rican 

authorities have formulated, and partly executed, to handle the problems that exist will be described in brief. The 

results of the research a bout the present and expected situation of Grecia and her commuter traffic are presented. 

In chapter 4 the conclusions and recommendations will be given. A research has been done about the commuter 

traffic of San Ramón by Suzanne Jacobs. A brief comparison of both investigations will bemadein appendix VIII. 
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2. Methodological Issues 

As the title says, in this chapter the methodological issues are discussed. Two types of methodological issues can 

be distinguished: the theoretica! and the empirica! issues. The theoretica! issues, that deal with the theoretica! 

background of the research, are presenled first. And after that the empirica! issues will be discussed. The empirica! 

issues are concerned with the practical background of the research. 

2.1 Theoretica! Issues 

The theoretica! issues discussed in this section are the definition of the problem and the aim of the research. After 

stating this the relevanee of this research is discussed. In the literature is sought for the meaning of sustainability 

and the role of transportation in that. This ends with a list of factors that have to be taken into account when 

assessing the sustainability of transportation systems. The present transportation systems are in general not 

sustainable. A brief comparison is made and possible maasure to improve the situation are given. 

2.1.1 Problem definition 

Within the framewerk of the MDSR-project research was started about the commuter traffic of Grecia. A problem 

definition or research question was formulated to clearly define what is the subject of research. The research has 

to help to find an answer tor the research question. With additional questions the research question is clarified 

more. With the research a goal has to be reached. The following research question has been formulated: 

'What can be changed of the flow of commuter traffic from and the traffic system of Grecia (in the region of 

Alajuela, Costa Rica) in order to come to a more sustainable urban and regionat development?' 

Like was said before in the transportation project little was known about why people travel, how they make the 

choice tor a mean to travel with, etc. To come to a more sustainable transportation system it was needed to get 

more insight into the problem. lt was needed to find out exactly why, how and to where people traveL This insight 

can be used to change the present transport situation. To find an answer to this research question sub-questions 

were formulated to clearly define the problem. The sub-questions are presenled below. For most sub questions it is 

very obvious that they relate to commuter traffic, but exceptions are the first questions about the commuters. The 

age, marital situation, sex, education and income are of interest because they probably have a lot of influence 

u pon the choices people have and make with respect to commuting. 

a bout the cammufers 

• 'What are the age, marital situation and sex of the commuters?' 

• 'What education do the commuters have?' 

• 'Where do the commuters work and what is their income?' 

• 'What means of conveyance do the commuters use?' 

questions about the journey 

• 'What is the origin of the trip?' 

• 'What is the destination of the trip?' 

• 'What is the motive?' 

question about the transport system 

• 'What means of conveyance are available?' 

• 'What are the policies with regard to the transport in the region and what financial means are available?' 

• 'Wh at is the quality of the roads?' 
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questions a bout the employment in the region• 

• 'In what economie sectors do the commuters work?' 

• 'What economie activities can be found in Grecia?' 

• 'What are the policies with regard to employment in the region and what means are available?' 

Later a theoretica! framework will be presented. In this framework the terms from the research question are related. 

The dependent variabie is sustainable development. Within the model the change of this variabie depends on the 

changes of the independent variables. 

2.1.2 The aim of the research 

The aim of the research is 'to contribute to the knowledge about and to give a tooi tor impravement of the 

commuter traffic system of Grecia in order to reach a more sustainable development'. To reach this scenarios will 

be designed for the transport system for Grecia. The scenarios can be used as an aid to get an insight in the 

future. A scenario is in this case a realistic view of future developments. The scenarios predict what happens when 

there is a variation of the independent variables and the effect on the dependent varia bie. In this case the desirabie 

variabie is a more sustainable commuter traffic. Three scenarios will be designed: a pessimistic scenario, an 

optimistic scenario and one in between, the realistic one. Sustainability is not a case for the short term, therefore 

most will be looked at on the middle long and long term. Short term is shorter than 3 years. With middle long a 

period of 3-5 years is meant and with the long term 5-10 years is meant. 

2.1.3 Relevanee of the research 

In the former paragraph the aim of the research is given. In order to reach a more sustainable development this 

research will help to contribute to the knowledge about and give a tooi for impravement of the commuter traffic 

system of Grecia. Th is is relevant for various reasons. The research helps to create a body of knowledge a bout the 

relation of commuter traffic and sustainability. The study is a part of a larger study about sustainability. 

Sustainability of the transport situation in the region contributes to the total sustainable development in the region 

and to the development of Costa Rica. Sustainable commuter traffic will contribute to an impravement of the living 

environment of the inhabitants of the reg ion. The well-being of the inhabitants will be improved amongst others by 

diminishing the emission of harmful fumes, by a reduction of nuisance and by creating a safer transportation 

system. 

2.1.4 Study of Relevant Literature 

Th is research is concerned with the sustainability of the commuter traffic of Grecia. There are two issues that come 

together in this subject, that are both commuter traffic and sustainability. In this chapter literature written about both 

issues and their relation will be discussed. 

2.1.4.1 Commuters traffic 

Travel is not a demand in its own right, but a demand which is derived trom activity participation at spatially 

separated locations.1 That means, people can travel to go to school, to go shopping, for recreation or to go to 

work2
• Commute,-11 traffic is the transportation done with the purpose that the commuter leaves the place where 

a In a strict sense the term cammuting is reserved for home/work traffic across the administrative border of a municipality. 

Because such borders are rarely arbitrary trom the viewpoint of the cammuter, a distinction is made between crypto-cammuting 

and pseudo-cammuting. The first phenomenon is encauntered when a cansiderable distance between home and work exists but 

na administrative border is crossed. Pseudo-cammuting. is cammuting over a very short distance, but a border is crossed along 

the route.(Doom, 1989) To avoid unnecessary Babylonic affairs, I will use the term cammuting for all types of home to work trips. 
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(s)he lives to go to work and the other way around. Cammuting is a part of the total transportation that is 

responsible for an important share of the transportation. lt is considered as the result of the spatial separation of 

working and living. 

To describe traffic, the common used traffic models are using 4 modules. The basic element of these modules is a 

trip. A trip is defined as a move of an individual from an origin i to a destination j with one mode of transport and 
\ 

with one motive. The first module is the flux-module. In this module is assessed how many trips are generated by 

the origin-zone and how many trips are attracted by the destination-zone. In other words, the trip production and 

trip attraction. The amount of trips per origin zone is in general with a regression analysis related to factors that are 

assumed to explain the trip production of a zone. The second module is the distribution module. In this module is 

assessed how the trips of a certain origin are distributed over the destinations. This assessment is normally done 

with spatial interaction models. Then comes the modal split module. Here is looked at with which modes of 

transport the trips are made. In this, distance is an important item. Short trips will more been done by toot or by 

bike than long trips. Here, almast always the multinomial logit model is used. The last module is the assignment 

module. In this module an assessment is made of which routes will be taken to make the trips. The final goal of 

traffic models is to make an estimation for the future loads on parts of the road. The trips will be done using the 

traffic network.3 According tothese modules the traffic is expressed in extension, direction and spread, modal split 

and motive. This research focuses on commuter traffic. Nature of cammuting is that the motive is going to work. 

Therefore the extension, direction and spread and the rnadal split are sufficient to describe the commuter traffic. 

2.1.4.2The definition of sustainability 

The Brundtland report (1987) defined sustainable development as 'development that meets present needs without 

jeopardising the possibilities of future generations to meet their needs.4 There are a lot of other definitions for 

sustainability but they have in common that they do not only refer to environmental issues but embraces also 

economie and social aspects. Furthermore, they relate to a dynamic, balanced and adaptive evolutionary process.5 

Thus sustainable development is a complex of developments on several coherent fields, in particular economie, 

social and environmental fields. Achieving a sustainable society will be possible when on all fields sustainability is 

reached (see Figure 2-1 Sustainability concept). Achieving this will require that our overall capita! resources are 

· not depleted, in this way the future generation do have the possibilities to meet their needs. These capita! 

resources are of several types, including the conventional view of "capital" meaning machines, buildings, roads, 

and other anthropogenic resources, including the natural capital, which includes the major environmental systems 

that provide life support, the atmosphere, the hydrosphere and the biosphere and including human capita! 

2.1.4.36
• Sustainable transportation systems 

In order to come toa sustainable development of the whole society, sustainability in all sectors and sub-systems is 

needed. This means that the transportation sector too has to be developed in such a way that the present needs 

for transportation in terms of safety, mobility and accessibility are met without generating problems for the future 

generation to do so7
• Ta achieve this, sustainability of transportation in the environmental, social and economie 

fields has to be reached. 
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environmental factors and transportation 

The transportation provisions results trom the 

efforts of individuals and communities to modify 

their physical surroundings or habitat in order to 

improve their comfort, productivity, proteetion 

trom the elements and to conquer distance. 

Environment-friendly transportation services are 

essential tor improving living standards and 

offering public health protection. With sufficient 

care, providing this can be consistent with 

concern tor natural resources and the global 

environment. At the same time, well-designed 

and well-managed transportation can promote 

the environmental sustainability of human 

settlements 8• 

economie factors and transportation 

lnfrastructure represents, if not the engine, then 

the 'wheel' of economie activity. The users do 

Figure 2-1 Sustainability concept 

economie 
sustainability 

social 
sustainability 

not only demand infrastructure services tor direct consumption but also for raising their productivity by, tor instant 

reducing the time and effort needed to commute to work. Transportation, and transportation of persons in 

particular, is an important part of infrastructure.9 Travel is not a demand in its own right, but a demand which is 

derived trom activity participation.10 lt can contribute to the quality of life by increasing efficiency in resource use 

and support other societal initiatives. A strong association exists between the Gross Dornestic Product (GDP) per 

capita and the availability of transportation infrastructure. Transportation creates direct employment and it is found 

to be an important stimulator tor economie growth. Transportation is a necessary, although not sufficient, pre

condition for economie growth, adequate complements of other resources must be present as well. The growth 

impact of transportation investments also depends on the timing and location of additions to capacity and on the 

existing imbalance between supply and demand. Adequate quantity and reliability of transportation as a part of the 

infrastructure are key factors in the ability of countries to compete in international trade. The nature of an 

economy's infrastructure is central to its ability to raspond to changes in demand and prices or to take advantage 

of other resources. 11 

social factors and transportation 

Access to at least minimal infrastructure services is one of the essential criteria for defining welfare. To a great 

extent the poor can be identified as those who are unable to consume a basic quality of clean water and who are 

subject to unsanitary surroundings, with extremely limited mobility or communications beyond their immediate 

settiement As results they have more health problems and fewer employment opportunities. Access to transport 

can contribute to higher and more stabie incomes, enabling people to manage risks, both by providing employment 

in the transportation sector or because the ability to obtain employment elsewhere increases. Where the poor are 

concentraled on the periphery of urban areas as in many developing countries, the costs and availability of public 

transport become key factors in their ability to obtain employment.12 
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2.1.4.4 Factors of sustainable 

commuter traffic 

We have seen that to achieve a 

sustainable society, sustainability has to 

be reached in the broad spectrum of the 

social, economie and the environmental 

field. To reach sustainability in the 

commuter traffic there are a lot of factors 

on all these fields, that will have to be 

taken into account. These factors are split 

up more specifically into economie, 

human, environmental, energy use and 

land use integration potential factors (see 

Figure 2-2 Sustainable transport 

factors).These groups of factors consist of 

various smaller factors. For example the 

economie sustainability factors tor 

transportation eperating and maintenance 

costs, accident costs, infrastructure costs 

Figure 2-2 Sustainable transport factors 

source: Poboon, C., and J. Kenworthy, Bangkok: Towards a 

sustainable traffic solution, Murdoch University, Perth, 

Australia, 1994 

and time costs. Together with these factors there has to be taken care of that the transportation system will be 

resistant to failure or breakdown. This is the case when there are multiple ways of meeting the existing 

transportation need when in the transportation system a variety of modes are used, using a variety of fuel types 

and materials.13 

2.1.4.5 The present versus the sustainable transportation system 

The present transportation system, which is used by the commuters, is in general made according to urban land 

use based on separation of activities (residential, commercial, industrial) and with limitless frontiers tor urban 

sprawl. The transportation system works on seemingly unlimited, inexpensive energy, with the automobile as the 

universa I transportation vehicle, or at least the mode of last resort (it's always available, even when others are not). 

There is a focus on peak-time home-to-work travel and it is tried to avoid congestion. This neither matches the 

existing realities of resource constraints, demographic characteristics, or changing employment patterns and the 

effects of this existing transport system are well known. The cities are divided by the roads. Large amounts of land 

are occupied tor transportation, and create visual pollution and effects as a loss of privacy and loss of the land's 

character. A large part of the transport of goods and persons takes place with motorised vehicles. Effects that 

occur trom this are noise, air pollution, use of natural resources, conflict between the vehicles and pedestrians, 

congestion, accidents, dust, disposals and trembles. In the present transportation system transportation-output is 

generated by using inputs, but in a sustainable situation the outputs are useful again as inputs, and the lasting 

waste and emissions are degeneratabie by the natural systems. Considering sustainability, we are concerned with 

all of the inputs and outputs of the transportation system, not just greenhouse gas emissions, but also the 

employment, land and other needed inputs14
• 

2.1.4.6 Possible measures to achieve a more sustainable transportation system 

There are a lot of measures developed to achieve more sustainable transportation systems. To reduce the 

consumption of natural resources and to reduce noise and pollution, the engines of the motorised vehicles are 

improved (or tried to be improved). New engines are tried to be made more economical and already existing 

engines can be improved by a proper adjustment and maintenance. For example, to reach this, in the Netherlands 
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all cars have to go once a year tor an inspeetion to check the state of the car completely (the APK). In Costa Rica 

a more or less similar project started last year (the Ecomarchamo). Pujol15 does not expect that the impacts of the 

Ecomarchamo will be very high, specially because the allowed maximum values tor pollution are too high. Another 

option is to look tor alternative fuel. At this moment there are examples and there is research going about 

possibilities to use alcohol, electricity, some gasses (like bio-gasses), and carbon as fuel for vehicles. 

lmprovement of the used fuel types is also possible, for example lead-free gasoline. A vehicles uses the fuel the 

most efficient when it drives at the same speed and not has to break or accelerate much. For this reason it is 

needed to avoid congestion. This can be done by a higher infrastructure capacity tor transportation, or a mean to 

reduce eruption is traffic management. By good traffic management, a better flow of traffic and a more quiet driving 

style can be reached 16.Aiso traveldemand management can be implemented. 

Another option is to reduce of the use of the motorised vehicles and the travelled distance kilometres. The 

reduction of the use of motorised vehicles can be promoted by making other means of transport, like the bike or 

public transport, more attractive. Also new ways of transportation, like telernatics that increase the possibilities for 

communication and the transmission of information, may be helptul in reducing the use of motorised vehicles. 

Furthermore, the use of the car can be reduced by avoiding unnecessary trips and by making longer more fuel 

efficient trips. lnstruments for this are to raise the prices of fuel and the vehicles by taxes. There have been 

experiments with this, and there is proof that there is only a little impact with these measures. One of the co-effects 

seems to be that the higher the price of a vehicle the higher the status will be. 

The underlying factors that promote the use of motorised vehicles are, besides the income, the lack of an 

adequate public transportation, low urban densities, excessive homogeneous spatial development which generatas 

growing separation of jobs and housing and finally the lack of opportunities in both secondary cities within each 

country and in the secondary eentres of an metropolitan region. lmproved land-use, for example by reduction of 

distances between work and living place by stimulating new manufacturing nearby domiciles, is a great challenge 

to reduce the traffic. There is an urgent need for complementary land policies that will promote land use 

alternatives which will diminish the use of the automobile, promote walking and cycling trips and public 

transportation. These policies should increase the densities of land use within the city, reinforce the proteetion of 

critica! areas at the borders of the metropolitan area and promote mixed use of land which will provide in many 

areas of the cities essential services at walking distances of most residences. lntegrated urban planning and 

transport policy can lead to more efficient use of both land and transport capacity, with favourable environmental 

results.17 Raiocation in the Iabour and housing market have impact upon the pattern and volume of commuting. Or, 

to put it the other way around. changes in residential and work location are influenced by existing patterns of 

commuting. 18 

To reduce the traffic done with the purpose to go to workthere have been some employers initiatives that reduce 

trip length or frequency of trips such as flex time and tele-commuting. This provides only a small part of the 

solution. These tactical remedies do not remove the underlying problem. Radical approaches that view the problem 

of mass transportation as a strategie issue are required. Altering the future to make up an relationship among the 

cities, suburbs and rural areas would ultimately provide the only long-lasting solution.19 

2.1.5 Definition of Key Variables 

According to the modules mentioned in section 2.1.4.1 the traffic is expressed in extension, direction and spread, 

modal split and motive. The nature of commuting is that the motive is going to work. Therefore the extension, 

direction and spread and the modal split are sufficient to describe the commuter traffic. 

The extension is the amount of people that commute between home and work place. The direction and spread are 

concerned with the traffic flows between living and working location and their division over time and places. The 

modal split is concerned to which mode of transport is chosen by the commuter to conquer the distance between 

the place of living and working20
• Therefore it is called the modal choice.21 A basic unit in transportation is the trip. 
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A trip is defined as a move of an individual from an origin i to a destination j with one mode of transport and with 

one motive. 

2.1.6 Theoretica! framework 

The relation of the different variables in the research can be seen in the theoretica! framewerk (see Figure 2-3 

Theoretica! framework). The commuter traffic is given by the extension, spread and direction and the modal choice. 

The extension is given by the size of the economie active popuiatien and their need of traveL For the modal choice 

the characteristics of the journey, the characteristics of the commuter and the characteristics of the transportation 

system are the variables of interest. These characteristics have influence upon the spread and direction too, but 

these are further given by the location of the jobs. The sustainability of the commuter traffic is assessed by looking 

at the factors found in sectien 0 on the fields of the economy, the environment, the human/social field, energy use 

and land use inlegration potential. Commuter traffic is that part of the passenger traffic done with the motive to 

conquer the distance between home and work. The passenger traffic can be further divided according the motive 

the passengers are travelling with. Here a division is given in commuter traffic, business transportation and other 

purposes. Not only passengers are transported. According the nature of the transported subject, we find a division 

in passenger traffic, cargo and social transportation. The sustainability of the transportation system depends on the 

sustainability of all parts this transportation system consists of. 

Within the theoretica! framewerk a framewerk of research is formulated. In this research only the commuter traffic 

is subject of research. The boxes that are grey in Figure 2-3 are within the framewerk of research, the white ones 

not. Like was said before, the characteristics of the journey, the commuter and the transport system have influence 

upon the direction and spread of the commuter traffic, but it is assumed that this is in a smaller order than the 

location of the jobs. Therefore this will not be taken into account. 

Figure 2-3 Theoretica! framework 

sustainability of the 
bussiness transport 

sustainability of cargo 
transportation 

sustainability of the 
transportation for other 

purposes 

sustainability of social 
transportation 

Sustainability of transportation 
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2.1. 7 Operationalisation 

The variables of the theoretica! framewerk have been translated into measurable terms, called the 

operationalisations or operational definitions. The extension of the commuter traffic is the variabie defined as the 

amount of people that commute between the place they live and the place they work. This variabie is given by the 

size of the economie active population and the need of traveL Th is is operationalised by the number of people who 

have a paid job and the amount of trips they make . The spread and direction of the commuter traffic are the traffic 

flows between living and working location and their division over places. There are various variables needed to 

describe the spread and direction properly. These can be seen in the following table. The modal choice of the 

commuter traffic can be measured by the number of trips made with the various modes of transportation thus the 

number of trips made per automobile, taxi, bus, motor, bicycle, foot, or other means of conveyance. Like was said 

befare the characteristics of the journey, the characteristics of the commuter and the characteristics of the 

transportation system are the variables that are having influence on the choice behaviour of the commuter. 

Extension 
--
• size of economie active popuiatien • the amount of people that have a paid job 

• need of travel • the amount of trips made by the economie active popuiatien 

trom the origin (the place of living) to the destination (place of 

work) and the other way around 

1 Spread and direction 
i 
• job location • location of crigin and destination 

• the distance of the trip 

• the duration of the trip 
i 

Modal choice 

• characteristics of the journey 1 . distance between home and work 

• the characteristics of the commuter 1. sex 
I ,2. a ge 

I 3. civil status of the commuter 
I 

4. househeld situation of the commuter 

5. education 

6. type of job of the commuter 

7. income level 

8. vehicle ownership 

9. drivers licence ownership 

10. environmental awareness 

• characteristics of the transportation • price, 

system • time and 

• comfort of the available modes of transportation 

In appendix IV the indicatórs for the operational variables will be given. The sustainability criteria for a sustainable 

commuter traffic system given in sectien 0 are split out and specified for the extension, spread and direction and 

the rnadal choice. 
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For the extension these criteria are the following 

economie environment energy use land use 
f-· 
• oparating and • air pollution • extent of energy • neighbourhood 

maintenance • noise level u se saverance 

costs • visual intrusion • spatial 

• accident cost requirements for 

• infrastructure the modes of 

costs transport 

The spread and direction have the following sustainability criteria: 

Economie Environment Energy use Land use 

• infrastructure • air pollution • extent of energy • neig hbourhood 

co st u se saverance 

• oparating and 

maintenance 

costs 

• time costs 

And the modal choice criteria for sustainability can be seen in the following table: 

j Economie Environment 1 Energy use Land use 

! • infrastructure • air pollution • extent of energy • neighbourhood 

I cost • noise level use saverance 

1 • oparating and • visual intrusion • Type of fuel • spatial 

I
j maintenance requirements tor 

human/social 

• traffic safety 

• politica I 

willingness 

Human/social 

• accessibility 

• equity 

• politica I 

willingness 

Human/social 

• traffic safety 

• equity 

• politica! 

willingness 

costs the modes of 

~ ::~d_:_:_:t_:_o_st _ __, _________ .J..._ ________ __. ___ t_ra_n_s_p_o_rt_s __ __._ _____________ ..... . 

The criteria are all put tagether in the below presented table. and specified further. 

Economie 

1. oparating and maintenance costs 1. the costs of the oparation and maintenance per 

vehicle per 1 000 kilometre. 

2. accident cost 2. the financial costs of traffic accidents 

3. infrastructure costs 3. the costs of infrastructure fortransport 

4. time costs 4. the time it costs the commuter daily to travel from 

home to work and vice versa. 

Environmental 

1. air pollution 1. pollution per vehicle kilometre 

2. noise level 2. estimated noise level per vehicle 

3. visual intrusion 3. effect of vehicles on smog 

Energy use 

1. extent of energy use 1. the quantity of energy (= fuel) used per vehicle 

2. Type offuel kilometre. 

2. type of fuel the vehicles use 
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Land use 
r-:-· 
1. neighbourhood saverance 1. the way transport enters living areas 

2. spatial requirements tor the modes of transports 2. the land required for the transport system 

Human/social 

1. traffic safety 1. the safety of the transport situation 

2. political willingness 2. political willingness to change in order to come to a 

3. accessibility more sustainable development 

4. equity 3. the proximity of a place of work 

4. segregation of commuters into groups 

These cntena are further spec1fied 1n appendiX IV. 

2.2 Empirica! Issues 

As said in the introduetion of this chapter a bout the methodological issues, the empirical issues are concerned with 

the practical background of the research. These include the description of the popuiatien and the method of 

sampling, the sample and the methods of data collection, the pre-test that is done and the techniques of analysis 

that wiJl be used. 

2.2.1 Population and the method of sampling 

The inhabitants of Grecia who have a paid job are, all together, the popuiatien of research. ft was impossible to 

include the whole popuiatien in the research. Therefore a representative sample had to be taken. No data files 

were available about which people or how many people were part of the population. Therefore, to take a sample 

trom the whole popuiatien an area sampling method was used. Within a situation of limited time and money 

resources, it was wanted to do as many interviews as possible. ft was possible to work with 8 interviewers. The 

interviewers were supposed to collect data on four Saturdays. The data were only collected on Saturdays, because 

the popuiatien of research are the werking people that live in Grecia and Saturday is the best day to meet them 

home. An interviewer could do 12 or 13 interviews a day, so totally 400 interviews could be done. The interviewers 

all needed a proper training and a neighbourhood to work in. By observation was found that in Grecia some parts 

were used more tor residential purposes than other, but within the residential areas no spatial segregation was 

made according to income groups. This is taken into account, when making the division of the neighbourhoods. 

Themapof Grecia was divided in 16 parts (see Figure 2-4) from which 25 inhabitants who have a job were to be 

found who wanted to co-operate in the research. This was simply done by ringing the doorbell and asking if there 

was any worker home who wanted to co-operate in an interview about commuting. 

Figure 2-4 The division of Grecia in neighbourhoods 
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2.2.2 The sample 

The workers of Grecia were very willing to co-operate in the research. When a werker was encountered at home, 

when the doorbel! was ringed, (s)he always made time tor the interview. lt was harder to find motivated people to 

do the interviews. Several interviewers did net show up on the Saturdays the interviews were done. Therefore, net 

400 interviews were done in four Saturdays, but only 285 interviews were done in six Saturdays. In Table 2.2-1 can 

be seen how many interv.iews really were done in the neighbourhoods. In the first neighbourhoods we went to, 

around the determined 25 interviews were done. These are the neighbourhoods C,D,F,G,H,l, K and L. The 

neighbourhoods K and L are almest pure residential areas which are recently expanded (this is net on the map 

(Figure 2-4 The division of Grecia in neighbourhoods), therefore even more respondents were found here. In the 

neighbourhoods A,B,E,O and P only half of the 25 interviews were done and J, Mand N contain only a smal! share 

of the interviews. Th is is net only due to personnet problems but also due to the fact that in these neighbourhoods 

less people lived than expected. In these neighbourhoods most commercial activities are found, in spite of a lot of 

employment in this area there were net much respondents living there. In total 285 people were found willing to co

operate. In the table presented below the division over the various neighbourhoods can be seen. In spite of the 

departion from the determined amount and spread of interviews to be done, this sample is considered to give a 

goed picture of the commuter popuiatien in Grecia for the reasens explained above. 

Table 2.2-1 Division of respondents over the neighbourhoods 

Neighbourhood A 8 C D E F G H J K L M N 0 P # 

amount 12 14 24 23 13 24 23 24 25 7 29 27 5 4 15 16 285 

2.2.3 Methods of Data collection 

The data needed for the research were collected in different ways. Data were obtained trom literature, databases, 

a questionnaire and a preferenee maasurement (see appendices V and Vl.). In general it can be said that literature 

was used to find the data needed to describe the setting of the commuter traffic in Grecia and about the 

transportation system in generaL An interview was used to obtain more specific data of the spatial movement of 

the commuters and about the commuters themselves in Grecia. A preferenee maasurement was used to give more 

insight into the way choices are made by the commuters for a mode of transport. In the table presented below can 

be seen, which data are obtained by which method. 

Table 2.2-2 Methods of data collection 

Questionnaire preferenee literature and 

maasurement databases 

Extension x x 
• size of economie active population x x 
1. number of people that have a paid job x x 
2. need of travel x 

Spread and direction x 
• job location and working hours x 
1. the location of origin and destination x 
2. distance of the trip x 
3. the duration of the trip x 
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Modal choice x x x 
-·· 
• characteristics of the journey x 

• distance between home and work x 

• the characteristics of the commuter x 

1. sex x 
2. a ge x 
3. civil status of the commuter x 
4. size of the commuter's household x 
5. education x 

i 6. type of job of the commuter x 
7. income level of the commuter's househeld x 
8. commuter's vehicle ownership x 
9. drivers licence ownership x 

• characteristics of the transportation x x 

10. price x x 
11. time x 
12. comfort of the available modes of transportation x 

Sustainability criteria 

• Economie x x 

1. operating and maintenance costs x 

2. accident cost x 
3. infrastructure costs x 
4. time costs x 
• Environmental 

5. air pollulion x 
6. noise level x 
7. visual intrusion x 
• Energyuse x x 
8. extent and efficiency of energy use x 
9. Type offuel x 
• Land use x 
10. neighbourhood severance x 
11. Spatial requirements for the modes of transports x 
• Humanlsocial x x 
12. Traffic safety x 
13. Politica! willingness x 
14. Accessibility x x 
15. Equity x 

In appendix V the interview can be seen. The interview consists of both a questionnaire and a preferenee 

measurement part. 

2.2.4 Pre-test 

After creating the interview, it was tested in Grecia to see if all elements were understood the right way by the 

respondents. Five interviews were done in different neighbourhoods. lt was found that some questions were very 

difficult to understand for the respondents, because of language used. To solve this problem, with the help of a 

native Spanish speaker, the interview was adjusted. In the questionnaire hypothetical situations were presenled to 

the respondents in order to get more insight into their preferences with respect to several modes of transport. lt 
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was found that the part about the hypothetical situations was difficult to explain to the respondents. And many did 

notwant to teil the interviewer they did not understand. Therefore it was chosen to have an example situation. The 

renewed and used interview can be found in appendix V. 

2.2.5 Techniques of Analysis 

The different types of data were assessed with help of computer software. For the statistica! data analysis the 

software packet SPSS22 is used. Furthermore a multinomiallogit model is used. The software package NTELogie3 

is used for this. 

35 





Results 

3. Results 

In this part the results of the research will be presented. First an description of the transportation in Costa Rica wil I 

be given, after that is focused on Grecia and her commuter traffic. 

3.1 Transportation in Costa Rica 

In this chapter a brief overview will be given of the transportation in Costa Rica. The direction and spread, the 

extension and the means of transportation will be discussed. After that the Costa Rican policies with respect to 

transportation will be given. Because of the focus of this thesis on commuter traffic, the road transport will have the 

main attention. 

3.1.1 The direction and spread 

According to Hall24 the development of the Costa Rican transportation system can be divided into six phases (see 

Figure 3-1 ). Costa Rica was a Spanish colony from 1506 ti111821. The principal colonial settlements were in Costa 

Rica located in the interior of the country. The objective of transport development after the independenee of Costa 

Ricaa from the Spanish conquerors was to construct routes that could provide outiets to the sea from the 

settlements in the central valley. In that central valley the economie development (in particular the coffee industry) 

was hindered by a lack of transportation. The construction of feeder routes foliowed quickly after the completion of 

each major outlet These feeder roads linked for example the coffee regions of San Ramón and Grecia to the main 

road. The railways built during the late nineteenth and the beginning of the twentieth centuries were the first 

improvements on ox carts for overland transport. The railways dominated transport for about 50 years until the 

ditfusion of motorised vehicles and the construction of paved roads provided a competitive alternative mode of 

transportation. Road building was revitalised during beginning of the twentieth century, following the introduetion of 

motorised vehicles. Th is road building constituted a fourth phase of transport expansion, creating a radial network. 

This radial network had in the centre the central valley. lt linked peripheral regions with the centre of the country 

but it provided no direct routes from one peripheral region to another. The advent of the aircraft, contemporary with 

the introduetion of motorised vehicles, extended the radial network still further. Air transport reduced the isolation 

of inhabitants of the peripheral areas, but it was too expensive for carrying most agricultural products to the 

markets. The emergence of a high priority rnain-street constitutes a fifth phase of the model. During the 1940's, in 

response to the urgent needs of World War 11 and the interests of the United States of America in opening an 

overland route to the Panama Canal, the construction began on the Pan-American highway. This road functions as 

the rnain-street in Costa Rica. As can be seen in figure A the next phase is complete interconnection. Costa Rica 

has not yet achieved the integrated transport network of the fin al phase. 

Nowadays, the physical structure of the network is relatively dense and well integrated in the centre of the country, 

but with bad links in the peripheral areas. Totally the Costa Rican transportation system includes some 36 774 

kilometres of road. In the centre of the country, in the Central Valley, which is too in the centre of the road network, 

a metropolis is found, the Gran Area Metropolitana of San Jose (GAM). The GAM is a medium dense city, in which 

the predominanee of one story block buildings block the possibilities for higher densities. In this metropolis live 

more or less half of the Costa Rican population. lt is expected that the growth of the metropolitan region in the 

future wil I take place in the northern part, towards the region of Alajuela?5 In the northern part of the Central Valley, 

in the region of Alajuela, Grecia is situated. Grecia is a city with a 15 thousand inhabitants.b The road network has 

a Central America became independent from Spain on 15 September 1821, although Costa Rica was notaware of this situation 

until at least a month later. 

b for more details see the appendix about Costa Rica 
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a spider-leg structure and it lacks adequate redundancy, it is subjected to very frequent and darnaging natura! 

phenomena, in particular land slides and bridge destruction. The transportation system has to deal with the fact 

that in the early 1990s the expenditures on the transportation system have nat paid back themselves and there are 

extremely serieus problems to reeover the raad netwerk trom the decades long 'politica! indifference' towards raad 

conservation and control of overloaded trucks and ineffective raad builders. 

Figure 3-1 Expansion of the Costa Rican transport system 

0 0 0 0 
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source: Caroline Hall, Costa Rica, a geographical interpretation in historica/ perspective, Boulder, Colorado, 1985 

3.1.2 The means of transportation 

The way transportation is done has changed a lot in history. In Costa Rica mules (overland) and vessels (along the 

coast) were, in the beginning of the 19th century, the main modes of transport of goeds in Costa Rica. For 

transportation of goods mules and vessels are nat used that frequent anymore but they are replaced by other 
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means of transport. Nowadays, transportation can be done by raad, by railway, by water, by air and via pipelines. 

However, transportation by raad is still the most common used. To transport goods and passengers by raad a lot of 

modes can be used. There are motorised modes like automobiles, taxis, buses and motors and their are a variety 

of non motorised modes of transport like walking, cycling or one could take a mule26
• Trains were available in 

Costa Rica until the Costarican government took in may 1995 the decision to close it down.27 In this thesis only the 

transportation by road will be discussed. In raad transportation one third of the total number of trips is done by 

private vehicles, while for the rest public services are used, like the bus or taxi. 

In Costa Rica a very rapid motorisation process is going on. The use of automobiles is growing really fast, partially 

motivated by the growing sprawl of the metropolitan region of San Jose. The urban public transportation has a 

leadership position in transportation but it has many capacity problems during the peak hour and it Jacks adequate 

services in the evenings and week-ends. A Jack of adequate subsidies and the subsidisation of the automobile 

create an difficult situation for the urban public transportation operators28
• The Costa Rican vehicle fleet contained 

in total439 235 vehicles in 1995. These vehicles are cars, station wagons, jeeps, trucks, busses, motorcycles and 

special (agricultural) vehicles. The division can beseen in the table presented below. Between 1986 and 1994 the 

number of vehicles has annually increased with on the average 7.65%. This increase is not equal for all types of 

vehicles as can be seen in the table. 

Table 3.1-1 Vehicle fleet 

Type 

automobiles (incl. private mini busses and cars for public 

services) 

station wagon 

jeeps (incl. jeeps for public services) 

trucks (both light and heavy trucks) 

busses 

special vehicles 

motor cycles 

Total 

3.1.3The extension 

number of 

vehicles (1995) 

161 515 

31 464 

45 543 

119 183 

7 957 

16 421 

57152 

439 235 

share(%) annual 

growth (1986-

1994) 

36.8 10.4 

7.2 10.7 

10.4 4.5 

27.0 6.5 

1.8 8.9 

3.8 4.0 

13.0 5.9 

100 7.7 

In Table 3.1-1, inthefarmer section, could beseen the increase in the number of vehicles. The population of 

Costa Rica has increased too. The increase in the population can be seen as one of the reasans for the growth of 

the vehicle fleet in Costa Rica. Another reason could be the decrease of the number of persons per vehicle. In 

Table 3.1-2 the population and the vehicles increase can be seen. The number of persons per vehicle is described 

as well as the share of the population that has an occupation. A reason for this could be the increase of income. 

The income per capita increased, sa more people were able to have a motorised vehicle. As a result of the growth 

of the population and the vehicle fleet the fuel consumption in the transportation sector in Costa Rica has been 

increasing at a geometrie rate of 8. 77% per year in the years between 1984 and 1994. Th is is caused by an annual 

growth rate of 8.00% for gasoline vehicles and 5.66% for diesel vehicles in the period befare the nineties and by a 

continuous reduction on real fuel prices. These tendencies got worst in the early nineties, from 1991-1994 the 

energy consumption in the transportation sector grew with 16% per year29
• 
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Table 3.1-2 Popuiatien and vehicles in circulation 

year popuiatien werking vehicles in working/total numberof 

popuiatien ei reulation popuiatien persons per 

vehicle 

1985 2 489 212 826 698 226 875 0.33 11.0 

1986 2 545 579 854 218 243458 0.34 10.5 

1987 2 606 374 923 310 260524 0.35 10.0 

1988 2 672 250 951 190 275 327 0.36 9.7 

1989 2 735 682 986 840 292 026 0.36 9.4 

1990 2 804 769 1 017 151 318 642 0.36 8.8 

1991 2 871 085 1 006 646 332 876 0.35 8.6 

1992 2 938 377 1 042 957 373 868 0.35 7.9 

1993 3 004 577 1 096 435 396 379 0.36 7.6 

1994 3 070 918 1 137 588 439 235 0.37 7.0 

1995 3 136 020 1 168 055 477 778a 0.37 6.6 

source: Estado de la nacion, 1996 

3.1.4 Costarican goals and policies with respect to transportation 

The Ministerie de Obras Publicas y Transporte (MOPT) is the department of the government concerned with 

transport. lt made an National Transport plan in which they state the policies and goals for the years to come. The 

MOPT likes to improve the efficiency of the infrastructure and services of transport by decentralisation of the 

services and by doing executive works to make provisions for the private sector. The promotion of the 

technological innovations is part of their work too, just as the obtainance of permanent resources for work of 

conservetion and institutional modernisation. And of course they defines policies and strategies for infrastructure 

and services that will constitute the fundamental elements of the National Transport Plan. 

lmproving the qualities of the roads are the main concerns of the policies with respect to road transportation. The 

MOPT is responsible for the National Road Network, this is the prime network constructed from primary, secondary 

and tertiary roads. These are some 7 391 km of the total 36 447 km of roads, in other words, some 20%. The 

municipalities are responsible for the Canton Road Network. This are the country roads, local streets and other non 

classified roads and paths.30 

The economical situation, the price of the imported hydrocarbons and other incidents in the economical and social 

field made it necessary to minimise the execution of new projects but to spend the lion share of the resources at 

the conservetion of the existing network. With respect to road transportation there are two main strategies, the first 

is to reserve more money to conserve and to improve the road network and to construct the new roads that were 

al ready planned. This is financed by international credit, aid and partly from tax on fuel. The cantons have to work 

on the parts that are under their supervision (80% of the road network). But the question is if the municipalities of 

the cantons have the money to improve the roads. In the table can be seen the expenditures of the MOPT and the 

municipalities of the cantons on the construction and impravement of roads in the periods 1988-1993 in millions of 

colones. The expenditures of the MOPT on the construction and impravement of roads have increased, while the 

cantons' expenditures decreased since 1991 to zero. The increase in expenditures of the MOPT are according 

their policy to improve the quality of the road network. The decrease of the expenditures of the cantons means that 

a different trom the ether number, ether department 
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since 1991 the municipalities did not work on the impravement of 

the canton roads. 

Also there is a need to seek for better efficiency to reduce the 

pressure on the services. New options for efficient use of energy 

and other national resources need to be implemenled and facilities 

tor exportation and tourism need to be supported. The second 

policy is to increase the control on load and dimensions in cargo 

transportation and to regulate the transportation of persons, this is 

also related to the impravement of the quality of raads31
• 

Furthermore, the MOPT is werking on a project to decrease the air 
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Table 3.1-3Expenditures on infrastructure 

year MOPT cantons total 

1988 1 288.3 115.8 1 404.1 

1989 1 426.7 370.8 1 797.5 

1990 2 099.7 307.4 2 407.1 

1991 2 715.2 0.0 2 715.2 

1992 3 403.0 0.0 3 403.0 

1993 3 734.5 0.0 3 734.5 

source: Dirección General de Planificación MOPT 

pollution by motorised vehicles. The 'Ecomarchamo' is part of that lt is set up to control the cars on polluting 

emissions. The effectiveness of the Ecomarchamo is questionable. lt is said that the allowed maximum values of 

the gasses are too high and in general it is not sure if these kind of policies will help. The decrease of pollution 

generated by the transport system is valuable, but the problem is that the demand for transport grows in Costa 

Rica in an exponential way, thus generating more pollution.32 

3.1.5 The occurring problems 

Urban grawth is unavoidable in countries, like Costa Rica, with a rapid popuiatien growth, lack of basic public 

services in the rural areas and limited job opportunities in the countryside. This creates an increase in 

transportation demand because of the longer trip distances. But the demand for transportation is increased too by 

factors as higher incomes and car ownership. In the travelling pattem of commuters can be seen that there is a 

trend to increasing distances fram residences to the place of work for many people werking in the Great 

Metropolitan Area of San Jose. This is placed in a situation where the raad infrastructure is insufficient for the 

demands of the urban traffic. The growth in traffic, with no comparative impravement in the road infrastructure, 

means more congestien and in consequence lower speeds. Lower speeds in urban areas decrease the efficiency 

of the fuel usage and increase the generation of pollutants. The expansion of transport infrastructure can reduce 

total pollution load by reducing the congestion, rising the average vehicle speed and shortening routes, but at the 

other hand, road impravements can encourage the use of vehicles and therefore increase emissions. 

The additional underlying factors that promote the use of the car, besides the expected income improvements are 

the lack of an adequate public transportation, low urban densities, excessive homogeneaus spatial development 

which generatas growing separation of jobs and housing and finally the lack of opportunities in both secondary 

cities within the country and in the secondary eentres of the metropolitan region. The use of private cars is at an 

expense of the public transport. The calculated eperating costs for the needed equipment to improve the transport 

sector were higher than expected and left the road in bad condition. The public transportation system does not 

operate adequate as a result of insufficient maintenance of the road surface, insufficient road marking and bad 

behaviour of users (both pedestrians and chauffeurs). The urban transport system for the public transport is in bad 

shape because the government are favouring the private transport and does not improve the public bus system. 

Actually, the use of private cars is encouraged by the decreasing use of taxes specially on private cars and the fall 

in prices on petrol. The low fuel prices promote fuel inefficiencies and do not compensate tor the negative 

externalises of the transportation system. Low fuel prices are very negative tor the long term sustainability of a city: 

it increases fuel consumption, increases pollution, block the substitution of old vehicles and indirectly this could 

increase the number of traffic accidents. As a result the contamination level is increasing both at micro and macro 

level, there is a lot of congastion and the number of accidents and even the death rate per vehicle are increasing. lt 

is now more than 300 deaths annualll334
• 
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3.2 Commuter traffic of Grecia 

In this section the results of the research regarding the commuter traffic of Grecia will be presented. The commuter 

traffic is given by the extension, spread & direction and the modal choice. These variables will be discussed in 

separate sections. In the sections first the present situation of the commuter traffic will be descri bed. Thereafter the 

present situation is evaluated with help of the sustainability criteria. With this evaluation the present and future 

situation of the commuter traffic of Grecia is described. Later, in the following chapter, recommendations will be 

given to evereome the weaknesses. To get a better insight into the setting of the commuter traffic one could read 

appendix .111. Here a briefdescription is given of Grecia. 

3.2.1 Extension of the commuter traffic of Grecia 

The extension of the commuter traffic is given by the size of the economie active popuiatien and their need of 

traveL In the last two decades bath the popuiatien and the size of the economie active popuiatien increased. The 

share of the popuiatien that is economically active increased from 8.3% in 1973 till a bit more than 25% in 1993. As 

a result the economie active popuiatien increased more rapid than the popuiatien as a whole. 

Table 3.2-1 Economie active population 

year 

workers 

pop u lation 

percentage 

1973 

4084 

49172 

8.31 

1984 

5437 

62 700 

8.67 

1985 

7 893 

47 812 

16.51 

1993 

12 573 

50 077 

25.11 

source: estadistica de patrones, trabajadores y salarios 1993, departamento de estadistica; Dirreccion general de estadistica y 

censo, estimacion y proyeccion de poblacion nacional por sexo y edad de 1975 al 2000, Mideplan, CALEA y DGEC 

The need of travel of the commuter is expressed in the number of round trips made. A round trip is a trip from 

home to work and from work back home. The respondents make on the average 7.2 round trips per week. lf is 

assumed that the present size of the economie active popuiatien of Grecia is 25% of the total popuiatien of Grecia 

than in 1996 the size of the economie active popuiatien was 4041 people. When they make on the average 7.2 

round trips weekly this results in 29 095 round trips. The total number of weekly home to work trips means that the 

workers of Grecia travel the distance between their place of living and working 58 190 times. 

3.2.2 Evaluation of the extension 

The extension will be evaluated with the criteria for the sustainability presented in section 2.1. 7. Here is found that 

the criteria that are important are found in the economie, environmental, energy use, land use and human/social 

spheres. In the following sections these will be discussed. 
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3.2.2.1 Economie criteria 

Operating and maintenance cost 

The extension of the traffic affects the total casts for the 

operatien of the vehicles. Here only motorised vehicles are 

taken into consideration. The casts for eperation and 

maintenance of motorised vehicles in Costa Rica are 

presented in Table 3.2-2 Casts (colones) of motorised 

vehicles per 1000 kilometre, (35 km/h). The bigger the 

extension of the commuter traffic the more motorised 

vehicles there will be and the more trips will be made with 

them. Therefore the total casts for eperating and 

maintenance of motorised vehicles will increase. In order to 

go to a more sustainable transportation system it is 

Results 

Table 3.2-2 Costs (colones) of motorised 

vehicles per 1000 kilometre, (35 km/h) 

(medium) car 

jeep 

(small) bus 

(big) bus 

27 487 

34444 

52 066 

54450 

twcks 3 axes 51 791 
source: MOPT diraceion general de planificacion 

desirabie to make the extension of the commuter traffic as small as possible. 

accident casts 

In Costa Rica the accident rate is rather high. The number of traffic accidents per 1000 vehicles in Costa Rica is 

32.35 No data were available about the casts of the accidents. But it is clear that the extension of the traffic 

influences the number of accidents and thus the accident casts. The problem of the high accident rate has been 

acknowledged by the government of Costa Rica. In the National plan for is proposed to introduce better education 

tor traffic participants. The traffic is assumed to be safer in Grecia compared to the traffic in the capita! San Jose. 

Th ere is less traffic and the roads are wider. Because the big part of the extension of commuter traffic from Grecia 

travels in Grecia itself, it is assumed that due to the relative safe situation the accident casts are relatively low. An 

increase of the extension however means growth of the number of vehicles and thus in the number of accidents 

thus increasing the accident casts. With respect the sustainability of the transportation system it is desirabie to 

decrease the extension. 

infrastructure casts 

In the context of the commuter traffic infrastructure cost mean the cost tor the construction and the maintenance of 

roads. The present qualitl of the roads is indicated as good, reg u lar or bad. The road that leads from Grecia to the 

main highway named Bernarde Soto which leads to the GAM is in very good condition. The other roads around 

Grecia are in reg u lar or bad shape. The municipality of Grecia is responsible for the maintenance of the roads that 

are within Grecia. However, it already has been stated that the municipalities have decreased the expenses on the 

road infrastructure to zero. The municipality of Grecia has no or very little activities to maintain the road 

infrastructure. At the moment the quality of the roads is not very well. The infrastructure costs are high, due to the 

poor quality of the infrastructure at the moment. lt is expected that the quality will go down if the extension 

increases. An increase in the number of trips made, makes the road surface wear off taster. Thus the infrastructure 

casts will increase as well when the extension grows. With respect to the sustainability of the transport system the 

extension must be as low as possible. 

a The quality concerns the quality of the road surface. The quality has been indicated by the MOPT as bad, regular or good. Bad 

means in this context that the road has many holes, vehicles has to drive at very low speed. Regular means that there are still 

holes in the road, but the speed can be higher compared to bad road surfaces. Good means that the road surface has with few or 

no holes. 
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3.2.2.2 Environmental criteria 

air pol/ution 

Human actions and natura! processes can cause emissions of harmful, polluting gasses and particles into the air. 

In the present situation transportation is tor a large share responsible tor the air pollution in the project region.36 

Transportation is the biggest contributor to the emission of NOx, and the second biggest producer of HC and CO. 

Furthermore, transportation is responsible tor the emission of polluting gasses and particles like lead and SOx. All 

these gasses and particles have negative effects on health and natura! environment, although the environment has 

a small capacity to process emissions. The bigger the extension of the traffic is, the bigger the total contribution to 

the air pollution is. Therefore it is desired, in order to contribute to a more sustainable transport system, that the 

extension of the traffic is as low as possible. This way the emission of harmful gasses and particles is kept as low 

as possible and the natura! environment will be able to afford the emissions. 

noise level 

The vehicles used to make the trips produce sounds, that most people interpret as noise. Noise are sounds that 

are thought to be uncomfortable and undesirable. Thus vehicles produce noise. In the present situation the level of 

noise produced by the commuter traffic is low, but it is expected to increase. The condition of the vehicles is of 

important interest to the production of noise. The better the maintenance, the less noise the vehicles produce. In 

general it can be said that one vehicle produces less noise than two vehicles. The bigger the extension of the 

traffic flow, the more vehicles are used, the more noise is being produced and the less the contribution is to the 

sustainability of the transport system. lt can be concluded that in order to minimise the noise level, the extension of 

the traffic flow must be as low as possible. 

visua/ intrusion 

Visual intrusion is concerned with smog. The word smog is a contraction of the words smoke and fog. There are no 

specific data available about smog in the project region, it is assumed that the present visual intrusion is little. lt is 

known that the emissions of particles and gasses together with certain meteorological circumstances contribute to 

the production of smog. The bigger the extension of the traffic the bigger the emissions of particles and gasses that 

contribute to the production of smog. Therefore, it is expected that the visual intrusion will increase due to an 

increase of the extension, but in order to come to a more sustainable transport system, the extension has to be as 

low as possible. 

3.2.2.3 Energy use criteria 

extent of energy use 

The energy used tor transportation relates to the extension of the traffic flows in such a way that more energy is 

used when the extension of the traffic flows increases. When more trips are made, more vehicles will be used and 

these vehicles will consume more energy. The present extent of energy use is little, and it is expected that is will 

not decrease because the extension of the commuter traffic will continue to grow. lt is desired that the energy use 

is as small as possible. Therefore the extension is desired to decrease. 
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Results 

3.2.2.4 Land use criteria 

Neighbourhood severance 

The extension of the traffic flow affects the saverance in the neighbourhoods. The saverance in a specific 

neighbourhood will grow when more traffic crosses the neighbourhood. At the moment the saverance is little. 

When the extension of the traffic flow increases, the traffic will search ways across neighbourhoods to reach the 

destination. Therefore the extension of the traffic flow has to be as low as possible in order to contribute to a more 

sustainable transport system. 

Spatial requlrements for the modes of transport 

For transportation space is required. In the present situation the land requirements are little. But the more trips 

have to be made, the more spatial requirements are needed. Therefore it is desired to keep the extension of the 

commuter traffic as small as possible, because in such a way the land requirements can be diminished, so 

creating a more sustainable transport system. 

3.2.2.5 Humani Social 

Traffic safety 

In 1995 there were 10 207 people got injured in Costa Rica in traffic accidents. lt was al ready mentioned that in 

Costa Rica the number of accidentsper 1000 vehicles is 32 This is a high accident rate. In 1995 only in the canton 

of Grecia 6 people died in traffic accidents. Furthermore, 56 people were seriously wounded and 266 were lightly 

injured?7 The present traffic situation in Grecia is relatively safe. In general it can be stated that when the 

extension of the traffic flow increases, the safety of the traffic situation will decline. To contribute to a more 

sustainable transport system it is therefor important that the extension of the traffic flow will be as small as 

possible. 

Politica/ willingness 

The government of Costa Rica likes to develop economically, therefore it stimulates the transportation sector. The 

government introduces e.g. low prices tor fuel to reach this. To make the transport system sustainable trom a 

politica! point of view, the extension of the commuter traffic flow will have to increase. 

3.2.3 Conclusions with respect to the extension of the commuter traffic 

The sustainability criteria for the extension of the commuter traffic are discussed in the former sections. For every 

criterion is concluded if it is desired to de- or increase the extension in order to come to a more sustainable 

transport system. In the following table these conclusion will be summarised together with an indication of the 

expected change of the extension in the futura. lt is expected that the extension will grow in the future. 

lt can be concluded that tor al most all criteria it is desired that the extension decreasas in order to achieve a more 

sustainable transportation system. The only exception is the politica! willingness. When looking at the present 

policies it is desirabie to increase the extent of the commuter traffic flow. 
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Table 3.2-3 Conclusions on the extension of the commuter traffic 

present score expected score desired score des i red 

on the on the on the change of 

sustainability sustainability sustainability the extension 

criteria criteria criteria 

Economie criteria 

• oparating and maintenance cost high high low decrease 

• accident costs low high none decrease 

• infrastructure costs high high low decrease 

Environmental criteria 

• air polJution much much little decrease 

• noise level low high low decrease 

• visual intrusion little much none decrease 

Energy use criteria 

• extent of energy use little much little decrease 

Land use criteria 

• Neighbourhood saverance little much little decrease 

• Spatial requirements for the modes little much little decrease 

of transports 

Humani Social 

• Traffic safety safe unsafe very safe decrease 

• Politica! willingness high high high increase 

3.2.4 Direction and spread of the commuter traffic of Grecia 

In the section about the operationalisation already has been explained that the direction and spread are known 

with the job location. The place of origin and destination, the distance and duration of the trips are here the 

important factors. In this section this will be described for the present commuter traffic of Grecia. 

Like was said before, Costa Rica has been divided into 7 provinces. Each province is divided into cantons which 

are, on their turn, divided into districts. The provinces, cantons and districts were the respondents work can be 

seen in table of appendix 11. Here a division has been made according to districts that are situated in the Gran Area 

Metropolitana (GAM) and districts that are not situated in the GAM. A high percentage of the respondents, 25% 

was found to be going to work in the GAM. Th is results in a traffic flow from Grecia to the GAM in the morning and 

the other way around in the afternoon. The traffic flow to the GAM is using the Bernardo Soto to go there. The 

major part of the respondents, 70.7%, have jobs into the canton Grecia, of these a share of 87.7% has a job in the 

city Grecia. Most respondents have jobs close to their home town, they only conquer short distances to go to work. 

The rest, only 4.3% remains, has jobs at other locations varying from the relatively nearby city Naranjo to a far 

away site in Guanacaste. In the MDSR project it is assumed that the traffic flow towards the GAM will increase in 

the nearby future. As can be seen in Table 3.2-4 Division over job locations, the division of the number of trips is a 

bit different. Although a quarter of the respondents is going to work to the GAM, they make only 19.8% of the trips. 

And the share of trips made into the canton Grecia is higher than the share of the people working in this canton. lt 

can be concluded that the people that work in the canton Grecia make more trips than the people that are working 

in the GAM. This can be partly explained by the percentages of people that go home for lunch. The people that 

work in the Gam hardly ever go home for lunch, in the meanwhile this is not exceptionally for the people that work 

in the canton they live in, in this way they make more trips. 
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Table 3.2-4 Division over job locations 

GAM canton Grecia city Grecia rest 

people werking in (%,of total valid response) 25.0% 70.7% 60.2% 4.3% 

trips toftrom (%of total valid values) 19.8% 78.0% 68.8% 2.2% 

going home tor lunch(% of total valid response) 0.4% 41.8% 37.7% 0.7% 

The average distance between the place of living and the place of werking is 15.3 kilometres. But here great 

variances can be seen. The range in the observed distances is 160 kilometres. Of the respondents 45.3% only 

travels one kilometre or less to get trom home to work, 61.7% travels less than 5 kilometres. This is logica! when 

the place of work is mainly found in the canton Grecia. A share of 68.2% travels less than 20 kilometres, only 5.1% 

travels more than 50 kilometres. The mean time spend to travel trom home to work is 30 minutes. A large part of 

the respondents (46.6%), almest half of them do nottravel more than 10 minutes. 69.8% travels less than halfan 

hour. 17.4% travels between 30 and 60 minutes. The rest (12.8%) travels more than an hour to go to work. There 

is a peak of traveilers who travel an hour. Th is can be explained by the tact that a lot of people work in San Jose, in 

the GAM. The travel time to San Jose is by bus and car often an hour, this depends on the vehicle and the hour of 

travelling. 

3.2.5 Evaluation of the spread and direction of the commuter traffic 

The spread and direction are evaluated tor criteria of sustainability. These include economie, environmental, 

energy use, land use and human/social criteria. 

3.2.5.1 Economie criteria 

infrastructure costs 

The costs and maintenance of the road infrastructure is affected by the flow of commuters. The data about the 

actual costs for the impravement of the road infrastructure are not available. But the effects of the spread and 

direction of the commuter traffic flow can be indicated. The costs for road infrastructure will concentrale in the 

travelling direction of the commuter. The cammuting trips can be roughly divided into four groups of final 

destinations: the city Grecia, the canton Grecia, the GAM and other destinations. These groups make use of the 

existing road infrastructure. A large share of the commuters work in Grecia city. This group uses the local roads 

and paths. This means that the municipality of Grecia should account tor the costs. The municipality of Grecia is 

responsible for the maintenance of this network of roads and paths .. At the moment the quality of the roads in 

Grecia is regular, therefore the costs tor maintenance and construction are not extremely high. lt has already been 

mentioned in sectien ... that the municipalities have no founds to pay the expenses on the road infrastructure. The 

group that works in the canton of Grecia uses both the city and the canton roads. The roads that are part of the 

National Road Network are the responsibility of the MOPT. The other roads are of the responsibility of the 

municipality of Grecia. The traffic flow towards the GAM is almost fully using the route via road 154 towards the 

Bernarde Soto. The Bernarde Soto has a very bad road surface quality. The quality of the Bernarde Soto is very 

bad, much investments are necessary here. Road 154 that connects Grecia with the Bèrnardo Soto is very good. lt 

is expected by the MDSR that more traveilers from Grecia will head tor the GAM, thus using both the city roads, the 

canton roads and the Bernarde Soto. The further away the trips are, the more kilometres of roads are used and the 

taster all these roads will wear off. When the roads are wearing off taster, more money is needed to keep the roads 

in shape. Therefore it is desirable, in order to achieve a more sustainable transport system, that the spread of the 

commuter traffic is as small as possible. 

47 



Commuter traffic from Grecia, towards a more sustainable commuters traffic system 

operating and maintenance costs 

The costs tor operating and maintaining a vehicle includes the costs for fuel, insurance, repair and maintenance. 

These costs are of main interest when the motorised vehicles are concerned, but the non-motorised means of 

conveyance now costs as well. The amount of kilometres travelled determine the costs for operation and 

maintenance. The spread of the work places is of great interest on the costs for operating and maintenance. The 

bigger the spread, the further the commuter has to travel, the higher the costs are. The commuter that travel the 

largest distance, has the highest costs for operation and maintenance. There are data available about the costs for 

different motorised vehicles per 1000 kilometre. And it is known that these cost depend on the travel speed, which 

largely depend on the quality of the roads. In Table 3.2-2 the costs for different motorised vehicles are presented at 

a speed of 35 km and hour. When this speed can not been reached the operating and maintenance costs of a 

vehicle are even higher. When crossing Grecia to go to work, this speed can not constantly been reached. The 

average travel speed by car in Grecia is 20.5 km/ hour. But because of the short distance this is cheaper than 

travelling on high speed a large distance. 

The operating and maintenance costs are in the present situation little because many people do not have to travel 

so far to go to work. Changes, like the MDSR expects that more people will head for the GAM, will lead to higher 

operating and maintenance costs. To contribute to a better sustainability of the transport system the operating and 

maintenance costs have to be kept low, therefore the direction and spread of the commuter traffic will have to 

concentrate in and around Grecia. 

time costs 

The distance to the location of the work place and the speed of the mean of transportation used determine the time 

it costs to make the trip from home to work. The further the commuter has to travel and the lower the speed of the 

mean of conveyance, the higher the time costs will be. The mean time spend to travel trom home to work is 30 

minutes. But the people that both live and work in Grecia, travel on the average only 13 minutes, while a lot of 

them using the slowest mean of transportation: walking. The time costs are now regular, because a lot of 

respondents only travels a small distance trom home to work, thus making up the long er trips of fewer respondents 

that travel about an hour. The expected change in the spread and direction of the commuter traffic, which expects 

that more people will go to work to the GAM, will have negative effects with respect to the time costs. To reach a 

more sustainable transport system, the time costs have to decrease instead of increase. Therefore it is desired that 

the spread and direction of the commuter traffic is to be concentrated in and around Grecia. 

3.2.5.2 Environmental criteria 

air pol/ution 

The only criterion in the environmental sphere that is of interest for the direction and spread of the commuter 

traffic, is the pollulion of the air. The air pollulion generaled by the spread and direction of the commuter traffic, 

depends on the distance between the place of living and working of the commuter. In the present situation a lot of 

air pollulion is generated by transport. More air pollution will be generated when more kilometres are travelled. 

Therefore it is desired, in order to contribute to a more sustainable transport system, that the amount of kilometres 

travelled is as small as possible. This way the emission of harmful gasses and particles is kept as low as possible 

and the natura! environment will be able to afford the emissions. 
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Results 

3.2.5.3 Energy use criteria 

extent of energy use 

The relation between the spread and direction of the commuter traffic and the extent of the energy use is simple: 

the more kilometres travelled, the more energy is used. The amount of energy can be indicated as little. A lot of 

people do not travel very far to go to work. And many people that have to travel far, to the GAM, take the bus. A 

relative energy economical mode of transport. ft is expected that the extent of energy use will increase, because 

more people will go further away to go to work using less efficient modes of transport, like private cars. The 

sustainability of the transport system is more helped with a decrease in the number of kilometres travelled. 

Therefore it is desired that the spread and direction of the commuter traffic is concentrated in and around Grecia. 

3.2.5.4 Land use criteria 

neighbourhood severance 

The severance of the neighbourhoods of Grecia is determined by the direction of the flow of commuters. The main 

share of respondents work within the city they live in: Grecia. This means that a lot of commuter traffic is spread in 

Grecia. Many jobs are concentrated into the centre, close to the hospita! (in the north-west) and at the west-side of 

the city. Where also the secondary road, route nr. 154, to the Bernarde Soto starts. In the whole town, people are 

criss-crossing neighbourhoods to go their. When all people were taking some bigger roads, the severance of 

neighbourhoods would affect only a view neighbourhoods. In the present situation the severance is very much. The 

most severed neighbourhoods are the neighbourhoods in the centre and at the west side of Grecia. The spread 

and direction of jobs thus influences the severance. Changing the location of the jobs to locations that are outside 

the city will make the severance less, so it could contribute to reaching a more sustainable commuter traffic system 

of Grecia. 

3.2.5.5 Human/sociaf 

Accessibility 

The accessibility is the entrance one has to activity sites. Here this is the same as the proximity of the place of 

work. Most people live close to the place they work, this means a high accessibility tor these locations. The 

accessibility is decreasing when the job locations are located at destinations more outside Grecia. Therefore it is 

desirabie that the spread and direction of the commuter traffic is headed to locations close to or in Grecia, when 

we are willing to achieve a more sustainable transport system. 

Equity 

With the term equity, the equity amongst the commuters is meant. With respect to the spread and direction this 

means that the place were the commuter works is independent on some group characteristics of the commuter. 

Here is looked at the gender, age, educational groups. 

Of the respondents a small majority of 56.8% were male and 42.1% were female. Of the lasting 1.1% the data 

about the sex are missing. The Figure 3-2 illustrates the division of both male and temale workers over the work 

locations. ft can be seen that the temale workers work relatively more in Grecia and less in the GAM than the male 

werkers. ft can be concluded that the work location of the commuter depends on whether the commuter is male or 

female. The equity is low. Changing the spread and direction of the commuter flow towards more jobs in Grecia 

would mean that the equity between male and temale commuters increases. 

49 



Commuter traffic from Grecia, towards a more sustainable commuters traffic system 

Figure 3-2 Sex and work location 
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The equity according to the age of the workers with respect to the spread and direction is illustrated with tigure 

Figure 3-3. 

Figure 3-3 Division of workers according to job location and age group 
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lt can be seen that the elder people (55+) work more in Grecia than the youngsters. The younger people go 

relatively more to the GAM to work. But in general it can be seen that all age groups are found to fellow the general 

division that the Jion share of workers work in Grecia, and a lesser share in the GAM and the canton or other 

locations. lt can be concluded that age is not a very discriminating factor when the equity amongst the workers of 

Grecia with respect to the direction and spread of the commuter traffic is taken into account. 
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Figure 3-3 Division of workers according to job location and age group 
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Results 

Data about the education of the commuters and the spread over the different work locations can be seen in Table 

3.2-5. lt can be seen that the people that have received a low level of education are working relatively more in 

Grecia than the total group. The people that are high educated have relatively more jobs in the GAM. lt can be 

concluded that for the equity amongst the commuters, when looking at the spread and direction, the level of 

education is an variabie of interest, the equity is low. Changing the locations of the job closer to Grecia, would 

mean a higher equity amongst the commuters, concerning the educationallevel. 

politica/ willingness 

The majority of the Costa Rican population lives in the GAM. This could explain the present focus of the Costa 

Rican government on the GAM. Changing the spread and direction of the commuter traffic trom the GAM to other 

sites, like the surroundings of Grecia, will affect the present politica! willingness in a negative way. Therefore it is 

desired trom the point of view of the politica! willingness, that the spread and direction of the commuter traffic of 

Grecia is directed to the GAM, in order to achieve a more sustainable transport system. 

Table 3.2-5 Job location and educationallevel 

Grecia canton Grecia GAM other total frequency 

primary 80% 9% 11% 0% 100% 35 

secondary 69% 6% 17% 8% 100% 88 

technica I 59% 12% 12% 18% 100% 17 

univarsity 47% 10% 34% 9% 100% 137 

other 100% 0% 0% 0% 100% 6 

total 60% 8% 24% 8% 100% 283 

3.2.6 Conclusions with respect to the spread and direction of the commuter traffic 

The sustainability criteria for the spread and direction of the commuter traffic are discussed in the former sections. 

For every criterion is concluded how the spread and direction could be changed in order to come to a more 

sustainable transport system. In the following table these conclusions will be summarised together with an 

indication of the expected change of the spread and direction in the future. lt is expected that the spread and 

direction of the commuter·traffic will concentrata more towards the GAM. lt can be concluded that for almost all 

criteria it is desired that the direction of the commuters traffic will be to sites nearby or inside Grecia. Only for the 

politica I willingness it is desired that the traffic flow will be directed towards the GAM. 
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Table 3.2-6 Conclusions on the spread and direction 

present score expected score desired score on desired direction and 

on the on the the sustainability spread 

sustainability sustainability criteria 

criteria criteria 

Economie criteria 

• infrastructure costs high high low nearby Grecia 

• oparating and little high low nearby Grecia 

maintenance cost high high low nearby Grecia 

• time costs 

Environmental criteria 

• air pollution high high little nearby Grecia 

Energy use criteria 

• extent of energy use little high little nearby Grecia 

Land use 

• neighbourhood saverance much little little outside Grecia 

Human/social 

• Accessibility high low high nearby/ inside Grecia 

• Equity 

1. gender low low high nearby/ inside Grecia 

2. age high high high does not matter 

3. education low low high nearby/ inside Grecia 

• Politica! willingness little much high towards the GAM 

3.2.7 Modal choice of the commuter traffic of Grecia 

The rnadal choice is influenced by the characteristics of the journey, the commuters and the transportation system. 

The characteristics of the journey are described by the distance between the place of living and the place of work. 

The present distances are discussed in section 3.2.4. The characteristics of the commuter are sex, age, civil 

status, househeld situation, education, type of job, income level, vehicle ownership and drivers license ownership. 

Furthermore the knowledge of the respondents of the impact of transportation on the environment has been looked 

at. The transport system is described by the price, time needed and comfort of the available modes of 

transportation. The final choice of a mode of transport is given by the mode of transportation the commuter uses 

for the commuter trips. The utility the commuter derives to certain characteristics of the modes of transportation is 

assessed with a preferenee maasurement method. 

3.2.7.1 Characteristics of the journey 

The characteristics of the journey are described by the distance between the pi ace of living and the place of work 

and the time needed to conquer that distance. This has already been discussed in section 3.2.4. 
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3.2. 7 .2Characteristics of the commuters 

Sex, age and family situation of the 

commuters 

Of the 285 respondents the rnales were 

in a small majority. 56.8% were male and 

42.1% were female. For 1.1% of the 

respondents is not known of which sex 

they are. Of the respondents the 

youngest is 16 and the oldest is 70 years 

old. Most respondents are found in the 

category of 35 to 44 years. The average 

age of the workers is 36.2 years. A bit 

more than half of the respondents are 

younger than 36 years (52.3%). More 

than % of the workers is younger than 45 

years. Only 2.5% is 60 years or older. In 

Figure 3-4 the division into the different 

age categories can be seen, and the 
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Figure 3-4 Age and sex 

age and sexe 

15-24 25-34 35-44 45-54 55-64 older 

age category 

Results 

mmale 

•female 

ototal 

ditterences between the sexes are shown. The majority (59.3%) of the workers are married. 36.5% is single and 

the rest (4.2%) has an other civil status like for example widow or divorced. The workers live on average logether 

with 3 or 4 people more. Looking at the ages of the household members it can be concluded that most 

respondents live with their nucleus family. 

Education, accupation and income of the commuters 

The highest level of education the commuters have received was asked in the interview. In Table 3.2-7 in brief the 

outcome is presented. lt can be concluded that most people at least went to primary school and that many people 

are highly educated. 38.2% has a finished education at univarsity level . 

Table 3.2-7 Education of the respondents 

Education 

primary school, partly 

primary school, finished 

secondary school, partly 

secondary school, finished 

technica! school, partly 

technica! school, finished 

university, partly 

university, finished 

others 

missing 

Total 

Frequency 

9 

26 

33 

55 

3 

14 

28 

109 

6 

2 

283 

Percent Cumuialive Percent 

3.2 3.2 

9.1 12.3 

11.6 23.9 

19.3 43.2 

1.1 44.3 

4.9 49.2 

9.8 59.0 

38.2 97.0 

2.1 99.3 

0.7 100.0 

100.0 

To give an description of the professions the commuters occupy, the classification from the census held in Costa 

Rica in 1984 is used. In this census the various professions are divided into 10 categories. In Figure 3-5 

Professions of the respondents, the division into the several categories can be seen. The category in which the 

53 



Commuter traffic from Grecia, towards a more sustainable commuters traffic system 

highest amount of people are working is the category of the professionals and the technicians. In this category 

work 24.9% of the respondents. Another sector in which many people have found an occupation is the category of 

administrative employees, in this sector twenty percent works. A share of 15.8% has work as merchants and 

salesmen. The directors and other managers, take a part of 11.9% of the raspondent's jobs. A large amount of 

workers has jobs in manufacturing, 15.4% as handicraftsmen in the small manufacturing sector, and 1.1% in the 

more heavy manufacturing. For the respondents the average workweek has 45 hours. Most people work 8 hours a 

day trom Monday till Friday. Of the respondents 69% does not work on Saturdays and 90% has a day off on 

Sunday. 

Figure 3-5 Professions of the respondents 

C1) 
C) 
CU -c 
C1) 
(..) .... 
C1) 
a. 

1 = professionals & 

technicians; 

2= directars & managers; 

3= administrative 

employees; 

4= merchants & 

salesmen; 

1 5= agricultural jobs; 

6= transport; related jobs 

7= manufacturing I 

8= manufacturing 11 

9= stowage, cargo, and 

storage; 

1 0= personar services 

and allied jobs. 

11= ether 

From the respondentsashare of 61% never has to travel during work time, 20.1% has to travel somatimes and 

18.9% travalsoften during work time. From the people who have to travel during work time 38.7% use their own 

car to make these trips and 23.5% takes the bus. The rest takes a taxi (3.1 %), walks (5.1 %), takes a bike (1.0%) or 

uses other means, often a car of the enterprise they work tor. 

Figure 3-6 lncome of the respondents (colones) 

income respondents in colones 

monthly income category 

percentage 

11 more than 400 000 

• 300 000 till 400 000 

11250 000 till 300 000 

• 200 000 till 250 000 

11150 000 till 200 000 

0100 000 till 150 000 

.50 000 till 100 000 

mless than 50 000 

The income of the househeld the commuter 

lives in was asked in the questionnaire. 

12.2% told that the househeld they live in do 

not have more than 50.000 colones to spend 

per month. Almost one third of the 

respondents, to be more precise, 31.4%, has 

a disposable income between 50.000 and 

100.000 colones per month. This is the 

largast group. Of all households 64.6% has 

to spend less than 150.000 colones monthly. 

A share of 10.7% of the respondents 

households could spend more than 250000 

colones per month. Thus 24.7 per cent can 

spend between 150 000 and 250 000 

colones a month. 
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Drivers /icense and vehicle ownership of the commuter 

Almost half of the respondents, 47.7% , owns a license to drive a car. In more than two third of the households is 

one or more person who has a drivers license. In 30.5% of the households nobody has a drivers license. The 

drivers license holders are mainly male. Only 20.8% of the temales has a drivers license. This percentage is 67.9 

tor male respondents. In 51.9% of the households no car is available. In 37.2% of the households there is one car 

and in the other 10.9 % two or three cars are found. So, in 48.1% of the household one or more car is found. From 

the respondents 40.4% has a car of their own. 

Knowledge of the impact of transportation on the environment 

How much the respondents know a bout the impact of transportation on the environment was tested by asking the 

respondents to rank various means of transport according to the contamination the modes cause per transported 

person. The mode of transport the respondent thinks is the most contaminating per transported person scores 1 

and the least contaminating scores 7 points. Most respondents, 52%, think that a bus causes the most 

contamination per person, the bus has a mean score of 2.231. After that respectively the car (2.812), taxi (2.982) , 

motor (3.336), car-pooling (4.112), bike (6.029) and walking (6.502) follow. From an investigation in Mexico City a it 

is known that in reality not the bus, nor the car but the taxi is the most contaminating mode of transport trom the 

motorised vehicles bus, car, carpooling and taxi. In the table the contamination per person per vehicle tor the 

various motorised means of transport are shown. lt can be seen that the bus is relatively the cleanest mode of 

transport trom the tour motorised vehicles. For motors no data were available. Of course the two non-motorised 

modes of transport, cycling and walking, are the least contaminating modes per person. Here it is walking scores 

better above the bike, because the bike has to be produced and needs materials to produce it. Therefore it 

contaminates more than walking. 

Table 3.2-8 Contamination per person per vehicle 

Nox 

taxi 2.14 

car 1.0 

carpooling 0.5 

Bus 0.6 

HC 

9.57 

4.47 

2.24 

0.2 

source:, ProDUS, de una prueba de los vehiculos en Mexico Cuidad 

3.2.7.3 Characteristics of the transportation system 

co 
96.85 

45.2 

22.6 

0.7 

The characteristics of the transportation system are expressed with the price, time and comfort of the available 

modes of transport. Many households in Grecia have a private car. The characteristics of the cars can be found in 

appendix VIl. In the centre of Grecia a bus station is found. Here many busses leave tor various destinations. 

Other available modes of transport in Grecia are the taxi, motorand cycling and walking. 

Price 

The price of the available modes of transport is the same as the costs the commuters have to make tor their home 

to work trip with the mode of transport. Ten per cent of the commuter receive a compensation tor their travel 

expenditures, the rest has to take care of the costs totally themselves. These include the costs of insurance, the 

a In the MDSR project these data are used because the condition of the vehicles in Mexico City are comparable to the condition 

of the vehicles in Costa Rica. 
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vehicle and fuels. There are many different cars, but for the average caJ"', driving on the average speed of 35 

kilometra per hour the costs are 27 487 colon es per 1000 kilometres.36 When the costs tor oils, tires and accidents 

are not taken into account, a one way trip Grecia - San Jose in a private car on gasoline costs about 400-500 

colones39
• When making the trip to San Jose by bus this will cost 175 co lenes. Th ere is also a minibus available, 

which is supposed to be more comfortable, the fare tor the minibus on a trip Grecia-San Jose equals 200 co lenes. 

The routes the busses take and the fares are set by the Department of Public Works and Transport. The lewest 

prices are 40 colones tor the short trips. 40 The costs tor making a trip per taxi are tor the first kilometra 165 

colones and tor every additional kilometra 75-80 colones extra are billed. Travelling by bike and walking is almest 

tor tree. For cycling a vehicle is required. For walking nothing special is needed. For the ether means of transport, 

like motor, horse or canoe, it is unknown what the costs are. 

Time 

The time the commuter needs to make the trip from home to work varies with the distance and the mode of 

transport used. The average speed in kilometra per hour is used to describe the differences in time consumption. 

In Table 3.2-9 Mean speed (km/h), the mean speeds that were 

concluded trom the interviews are presented. This is be concluded Table 3.2-9 Mean speed (km/h) 

trom the distance of the trips, the time the trips take and the mode of 

transport the respondents told to use. The outcome should be 

considered to give a view distorted by the attitude of the respondents. 

lt can be seen that travelling by car is assumed to be very quick, the 

ether means of transport are fairly left behind. The real mean speed of 

travelling by car is assumed to be slower, but still quicker than the 

ether means of transport. The bus is remarkable slower, trom the data 

of the interview the bus can be found on the secend place. The ether 

average speeds from data of the interview can be found in the table. 

Comfort 

mode 

car 

bus 

motor 

bike 

taxi 

walking 

mean speed (km/h) 

81.8 

29.3 

24.1 

16.5 

9.9 

6.9 

The comfort is here defined as the subjective experience of the space the commuter has tor his legs and 

equipment. lt is measured as either high, regular or low. High comfort means that the commuter has plenty of 

space for his legs and equipment. Low comfort means the opposite: the commuter has a lack of space. Regular is 

somewhere in between. The results are presented in Table 3.2-10 it can beseen that the majority of the people 

(54.9%) value the mean of transportation they use to commute to work as high. A share of 37.8% values the 

comfort as regular and 7.3% thinks the comfort is low. The traveilers by bus are the most unsatisfied, 15.8% of 

them values the comfort as low. Only 30.5% of the respondents value the comfort of the bus as high. The comfort 

of the car is valued very high. A share of 73.7% values this as high, 23.7% as regular and 2.6% as low. 

a The most used car is a Toyota Corolla. For more information about the cars, see appendix VIl 
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Table 3.2-10 Comfort of the modes of transport 

High 

bike 25.0% 

bus 25 30.5% 

car 56 73.7% 

motor 25.0% 

taxi 7 41.2% 

walking 64 64.0% 

ethers 7 58.3% 

General 151 54.9% 

3.2.7.4 Observed modal choice 

reg u lar 

3 75.0% 

44 53.7% 

18 23.7% 

3 75.0% 

10 58.8% 

32 32.0% 

5 41.7% 

104 37.8% 

low 

Results 

0.0% 

13 15.8% 

2 2.6% 

0.0% 

0.0% 

5 5.0% 

0.0% 

20 7.3% 

The final choice the commuter has made is a result of the above mentioned characteristics and variables. A share 

of 35.1 percent of the commuters is walking trom home to work. Another large share (27.9%) takes the bus. Al most 

a quarter uses the car. The rest of the people uses modes like bike (1.3 %), motor (1.3 %), taxi (5.6%) or other 

(3.9%). In Table 3.2-11can beseen the shares of trips made by the various modes of transport. Here walking, bus 

and car are the most used means of conveyance. 

Table 3.2-11 Modal choice 

Number of trips made by share(%) of the number of trips Share (%) of people using 

by .... 

Bike 38 1.7 1.3 

bus 452 20.0 27.9 

car 535 23.7 24.9 

motor 68 3.0 1.3 

taxi 180 8.0 5.6 

walking 899 39.7 35.1 

ethers 90 4.0 3.9 

Total 2262 100.0 100.0 

A clear relation exists between the distance and the mode of transportation used. For trips shorter than 3 

kilometres only 31.7 % is made with help of the motorised vehicles bus, car, taxi and motor. The rest is made by 

toot or by bike (and 0.6% by other means). Fortrips between 3 and 15 kilometres hardly nobody walks or cycles, 

only 0.6% of the trips are made with these modes of transport. A share of 84.4% is made by the motorised modes 

of transport bus, car and taxi. And 13.3 % of the trips is done with other means of conveyance. For trips exceeding 

15 kilometres the bus is used in 58.9% of the cases, and the car in 33.3 % of the cases. The remaining 7.8% of the 

trips is made by motor, taxi or other means of conveyance. 

3.2.7.5 Preferences ofth~ respondents 

The commuters were asked to give their preferences of 7 aspects of a home to work trip. They had to give a value 

trom 1 to 7 to the following aspects: comfort, casts, treedom to leave whenever you want to, privacy, safety, status 

and travel time. These are all aspects considered to be important when choosing a mode of transport to go trom 

home to work. The respondents were asked to put the 7 aspectsin ascending order trom 1 to 7, which meant that 

the most important aspect was valued with 1 and the least important got 7 points. 

The comfort of the trip is given the highest priority, according to the mean score (3.131 ). 40.3% valued comfort with 
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a 2 or less. Safety means 'travel in a safe way'. Safety was number two in the score list according to the mean 

score (3.226). Freedom is the treedom one has to leave whenever one wants to. In the ranking this is aspect 

number 3, with a mean of 3.681. 51% valued this aspect with a 3 or less. The travel time can be translated as the 

time the trip takes. This aspect has a mean score of 3.761. Costs , here the financial casts of a trip are meant, has 

a mean score of 3.830 and is ranked fifth. 13.3% of the respondents valued this aspect as the least important (7). 

Privacy is the secend least aspect. Privacy is not considered as very important. The mean score is 4.738. The 

lewest score has the aspect of Status. The mean score of the status aspect is 5.681. More than 50% give this 

aspect a score of 6 or 7. 

3.2.7.6 available alternative modes of transport 

The respondents have been asked which means of transport they could use as alternative to go to werk. The 

alternative that has been chosen most is the taxi (36.7%). 18.4% of the walkers and cyclists thought the taxi could 

be an alternative, 9.2% of the bus users thought the same. Of the car users only 7.8% shared this opinion. After 

the taxi the bus is the most chosen alternative ( 25.4%). Half of the people who told the bus could be an alternative 

to travel with now uses the car and 26.4% is walking and cycling. A share of 8.5% of the people that now cycle or 

walk to work chose as alternative mode of transportation the car. Only a little share of the car users, 5.3%, thought 

they could use a non motorised mean oftransportation too to travel from home to work. In Table 3.2-12 Alternative 

modes of transport of the respondents, more detailed information can be found. 

Table 3.2-12 Alternative modes of transport of the respondents 

Share of walking and car using taxi and motor bus using 

respondents cycling respondents using respondents 

respondents respondents 

alternative bike 8.1% 5.3% 1.1% 0.4% 1.4% 

alternative bus 25.4% 6.7% 12.7% 2.8% 

alternative car 20.8% 8.5% 1.1% 11.3% 

alternative motor 3.3% 0.7% 0.4% 0.7% 1.8% 

alternative taxi 36.7% 18.4% 7.8% 0.4% 9.2% 

alternative walking 9.9% 0.4% 4.2% 2.5% 2.8% 

alternative other 1.8% 0.7% 1.1% 0 0 

3.2.7.7 choice behaviour 

The choice behaviour of the commuter delermines the final choice for a mode of conveyance. An instrument used 

to get more insight into the choice behaviour of the commuter is the preferenee measurement. The preferenee 

measurement is explained in more detail in appendix IV. For this research a preferenee measurement has been 

done. Looked is at the chances that the bus is preterred as a mode of transport above the private car or the taxi 

when changes are made in the price and time needed when travelling by both car and bus and the comfort of the 

bus. lt is found that under current conditions the car is preterred over the bus and taxi. Furthermore, it is shown 

that the commuter is most sensitive for changes in the casts of travelling by car. When the casts for travelling by 

car rise, the commuter wilf tend more to travel by bus. Furthermore, the commuter is sensitive to the travel time by 

bus and the comfort of travelling by bus. The other attributes are of importance too, but in a lesser extent. 

Policies to imprave the probability of choosing the bus over the taxi and car therefore are, in order of importance 
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• to increase the price for travelling by car. 

• improve the bus service in order to make the travel time by bus shorter. 

• improve the bus service in order to make travelling by bus more comfortable. 

• increase in travel time by car 

• and decrease of the price of the bus 

The last two policies will not sort as much effect as the former three policies 

3.2.8 Evaluation of the modal choice of the commuter traffic 

The economie, environmental, energy and land use and human social criteria for the sustainability of the modal 

choice of the commuter traffic will be discussed in the following sections. 

3.2.8.1 Economie criteria 

infrastructure cost 

The conditions of the roads in and around Grecia already have been discussed. With respect to the saveral means 

of transport it can be mentioned that the more load is put upon the roads, the more they wear off. The 

infrastructure costs should be as low as possible, then the sustainability of the transport system is supported best. 

Therefore it is desired to use light means of transport, because the heavier the mode of transport, the more the 

roads wear off, the more it costs. Of the available modes of transport the bus is the heaviest vehicle. But, when we 

look at the load per person the other motorised vehicles are worse. The most favourable modes of transport, with 

respect to the load per person are the non motorised modes: walking and cycling. 

operating and maintenance costs 

The costs for eperating and maintenance of the vehicles in Costa Rica already have been presented. Here in a 

table can be found what the costs (in colones) areforsome motorised vehicles. The bus is the most expensive 

mode of transport. But when we assume that much more people travel in one bus than in one car, then it is clear 

that per person the bus is the cheaper than the car, jeep and truck. For the motor no data are available, but it is 

assumed that it is more expensive than the bus. Cycling is far less expensive than all motorised vehicles, one does 

not need much more than the vehicle. Walking is for tree. The present costs for oparating and maintenance are 

low because a lot of trips are made walking or by bus, but it is expected that these costs will rise. Reduction of the 

eperating and maintenance costs to the minimum is the way this variabie can contribute more to a more 

sustainable transport system. lt is therefore desirabie that the more cheap means of transportation, the non 

motorised modes or the bus, are used. 

time costs 

The trips that are made with the rapid means of transport cost less time than trips made by the slowest mean of 

transport: walking. Data have been presenled over the mean speeds of the different vehicles. The car is the 

quickest mode of transport, foliowed by the bus, motor, bike and taxi. Walking is the slowest mean of conveyance. 

Changing the modal split towards more use of taster modes of transport would reduce the time costs, that are now 

rather high. Using quicker modes of transport therefore contributes to a more sustainable transportation system. 

Thus, with respect to the time costs it would be the best to use the car and the worst to go walking. 
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accident casts 

The accident cost have been discussed before. lt was stated that the present accident costs in Costa Rica are 

rather high, namely 32 accidents per 1000 vehicles. The accident rate is calculated per 1000 vehicles. lf less trips 

are made by motorised vehicles, the accident costs will go down. Thus in order to come to a more sustainable 

transport system, it is desired that less motorised vehicles are used. More trips should be made by walking or 

cycling or by bus or carpooling. 

3.2.8.2 Environmental criteria 

air pol/ution 

In Table 3.2-8 data have been presented about the contamination per person by the different modes of transport. 

Walking and cycling are not mentioned here, but those are by far the best means of transport because they do not 

contaminate at all in use. From the motorised vehicles, the modes that almost have to be used when the distance 

of the trip exceeds the 10 kilometres, the bus is the cleanest In the present situation the air pollution is much. To 

let the sustainability of the transport system increase, the least contaminating modes have to be used. Therefore it 

is desired to use whenever it is possible the bike or toot. When a motorised vehicle has to be used, the bus is the 

best option with respect to the air pollution. 

noise level 

The noise level has to be as low as possible, in order to come to a more sustainable transport system. lt has 

already been mentioned that the more motorised vehicles are used, the more noise they will produce. Not all 

vehicles produce the same amount of noise. Therefore it is desirabie that the non motorised means of conveyance, 

walking and cycling, are used whenever possible. 

visual intrusion 

Motorised vehicles produce emissions that contribute to the production of smog. The more vehicles are used, the 

more emission they produce so the more smog is made. Therefore it is wanted that the least emission producing 

modes of transport are used, soa more sustainable transport system is derived. Walking, cycling and bus use can 

therefor be recommended. 

3.2.8.3 Energy use criteria 

Extent of energy use 

The various means of transport use different amounts of energy. The modes of transport that use the least energy 

are the non motorised means of transport, walking and cycling. From the motorised means of transport the bus is 

the mean that uses the least energy. In the present situation the extent of energy use is little. lt is desirabie for the 

sustainability of the transport system that the modal split changes towards the means of transport that are the most 

efficient in the use of energy. This means less use of car, motors and taxi and a change towards more walking, 

cycling and use of the bus. 

Type offuel 

The motorised vehicles all use fossil fuel. The major part of the motorised vehicles the households of the 

commuters own, in general this are cars, use petrol for fuel. Only a few households own vehicles that use diesel. 

Busses use normally diesel as fuel. In order to come to a more sustainable transport system, it is desired that the 

use of the ending resources of fossil fuels is minimised. Therefore it is wanted to use the non motorised vehicles 
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whenever it is possible. When this is not possible, the most efficient mean of conveyance should be chosen. The 

most efficient mean of conveyance per person is the bus. 

3.2.8.4 Land use criteria 

Spatial requirements tor the modes of transports 

For the sustainability of the transport system it is profitable to change the modal split, which now is using little, but 

enough space, towards the least land using means of transport. The different modes use different amount of 

space. Space is needed for parking and the roads have to have a certain width. The different modes of transport 

can be ranked from the most till the least land using mode. For the bus the most space is needed, the taxi fellows, 

then carpooling, the car, motor, cycling and walking. For the impravement of the sustainability of the transportation 

system it is desired that the modal split is changed towards more use of cycling and walking and after that the 

motorised vehicles as the motor and the car. 

Severance of neighbourhoods 

lt is desired that the severance of the neighbourhoods is as small as possible. The severance by the modal split is 

now little. The least severing modes of transport are the non motorised means. Therefore it is most favourable if 

the modal split can be changed towards more u se of the non motorised means of transport. 

3.2.8.5 Human/social criteria 

Traffic safety 

lt al ready has been explained that the traffic situation in Grecia is relatively safe. The driving speed of the vehicles 

is rather low and the roads are wide. Trips shorter than 3 kilometre are for almast one third made by motorised 

vehicles. The rest is made by toot or by bike. The last two modes of transport are the most safe. For the trips 

between 3 and 15 kilometres 84.4% uses motorised vehicles. When the travel distance exceeds the 15 kilometre 

the bus is used in 58.9% of the cases, and the car in 33.3 % of the cases. This can be seen as a less safe 

situation. To contribute to a more sustainable transport system, the modal split of the short trips (0-3 kilometre) 

should change towards a more common use of the non motorised vehicles. For the larger trips (>3 kilometrel the 

bus should be recommended. 

Equity 

As have been explained befare with the term equity the equity amongst the commuters is meant. With respect to 

the modal choice this means that the mode of transport the commuter chooses to use to go trom home to work and 

back is independent on some group characteristics of the commuter. Here is looked at the sex, age, educational 

groups. 

With respect to the sex in Table 3.2-13 the division the modal choice of both sexes are presented. The biggest 

ditterences can beseen in car use and walking. Women use the car less than men, but they walk more than men. 

The other means of transport are almost equal. For the equity amongst the commuters it would be more 

sustainable if the modal split changed in such a way that the women would use the modes of transport the same 

as men. Therefore it is possible to encourage the car use by wamen, or discourage the car use by men. The man 

could be stimulated to walk more, or the women could be stimulated to walk less. Because walking is preterred as 

a more sustainable mode of transport, it is chosen to stimulate man to walk more instead of using the car. The 

wamen will not be encouraged the wamen to walk less. 
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Table 3.2-13 Equity modal choice for sex 

Male Female 

bike 2.1 0 

bus 25.1 27.9 

car 33.7 10.1 

motor 1.6 0.8 

taxi 3.2 8.5 

walking 28.9 51.2 

other 5.4 1.5 

total 100 

lt can beseen in Figure 3-7 Equity of age in modal choice, that the older the respondents get, the more they walk. 

For car use the re lation is more or less inverse. 

Figure 3-7 Equity of age in modal choice 
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With respect to the educational level and the mode of transport chosen it can be seen that the highly educated 

people use less non-motorised means of transport. lt was found that more high educated people were going to 

work in the GAM. This could explain why the high educated people do notwalk that much as the rest. 

Table 3.2-14 Equity modal choice for educationallevel 

bike bus car motor taxi walking other total 

primary 5.0 17.5 20.0 0.0 7.5 45.0 5.0 100.0 

secondary 1.1 28.3 19.6 1.1 4.3 42.4 33.3 100.0 

technica! 5.9 17.6 23.5 0.0 5.9 41.2 5.9 100.0 

univarsity 0.0 31.1 31.1 2.0 6.1 25.7 4.1 100.0 

other 0.0 42.9 0.0 0.0 0.0 57.1 0.0 100.0 
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politica/ wilfingness 

Politica! support is needed in order to be able to change the modal choice of the commuter. At the moment only 

projects exist that regulate the emissions of vehicles, like for example the Ecomarchamo (see sectien 2.1.4.6). 

Furthermore, the prices of fuel are kept low, for all motorised vehicles. The government only sets the margins for 

increasing the prices. At the moment neither willingness nor unwillingness exist for the change of the modal split. 

Simply noplans are developed in this direction. In the present transport policy, mostly is aimed at the cars. 

3.2.9 Conclusions for the modal choice 

The sustainability criteria for the modal choice of the commuter traffic have been discussed in the former sections. 

For the criteria has been concluded how the modal choice is desired to be changed in order to come to a more 

sustainable transport system. These conclusions are summarised in the below presented table. For the major part 

of the criteria it would be desirabie if the modal choice was changed towards more use of the non motorised 

means of transport. The most desired motorised mode of transport is the bus. 

Table 3.2-15 Conclusions with respect to the sustainability of the modal choice 

Economie criteria 

• infrastructure costs 

• eperating and 

maintenance cost 

• time costs 

• accident costs 

Environmental criteria 

• air pollution 

• noise level 

• visual intrusion 

Energy use criteria 

• extent of energy use 

• type of fuel 

Land use 

• spatial requirements 

• neighbourhood 

saverance 

Human/social 

• Safety 

• Equity 

1. sexr 

2. age 

3. education 

• Politica! willingness 

present score 

on the 

sustainability 

criteria 

high 

low 

high 

little 

much 

low 

little 

little 

fossil 

little 

little 

safe 

low 

low 

low 

little 

expected score 

on the 

sustainability 

criteria 

high 

high 

low 

high 

much 

high 

much 

high 

fossil 

much 

much 

unsafe 

low 

low 

low 

much 

desired score on 

the sustainability 

criteria 

low 

low 

low 

low 

little 

low 

little 

little 

none/other 

little 

little 

very safe 

high 

high 

high 

high 

desired modal 

choice 

non motorised, 

motor 

non motorised, bus 

car 

non motorised, bus 

non motorised, bus 

non motorised, 

carpooling 

non motorised, bus 

non motorised, 

bus/car 

non motorised, other 

non motorised 

non motorised 

non motorised, bus 

different possibilities 

different possibilities 

different possibilities 

car 
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4.Recommendations and scenarios 

In the fermer chapter the present situation of the commuter traffic has been described. Here also the expected 

changes are discussed in the light of the sustainability concept. In this chapter recommendations will be done to 

evereome the present or future weaknesses that were found. After that three scenarios will be written. Namely a 

pessimistic scenario, an optimistic scenario and one in between. 

4.1 Recommendations 

Recommendations will be presented for the extension, spread and direction and the modal choice. They will be 

presented in separate sections. 

4.1.1 Recommendations with respect to the extension 

lt has been concluded in sectien 3.2.3 that with respect to the sustainability of the extension of the commuter traffic 

it is for most variables desired that the extension decreasas instead of the expected increase of the extension. The 

extension of the commuter traffic is given by the size of the economie active populations and their need of traveL 

To decrease the extension of the commuter traffic there are different ways to reach this. At first could be chosen to 

decrease the size of the economie active population, although no human and demoeratic accepted measures exist 

to reach this, nor at international, nor at national or regionat level. lt is expected that the size of the economie 

active popuiatien will continue to grow in the future (see sectien 0). The secend way to achieve a decrease of the 

extension of the commuter traffic is to decrease the need of traveL When less trips per persen are made, the 

extension of the flow could decrease. The first recommendations that will be done is that the commuters of Grecia 

will make as less trips as necessary. In the present situation we have seen that a lot of people go home for lunch, 

this are mainly the people that werk in Grecia itself. This way they make more trips than strictly necessary. To 

reduce the amount of people that go home tor lunch, eating at werk can be stimulated by improving the 

possibilities to eat at werk, e.g. with a subsidy for improving the facilities tor tunehing at werk together with a 

campaign to influence the attitude of the werker with respect to eating at werk. These measures are both on local 

level, which means the level of the municipality of Grecia. The term to start with these measures is at the short 

term, which means within 3 years. The effects will occur mainly a little later: on both the short and the middle long 

term (3-5 years). When these measures will be implemented, this will have costs and benefits. Of course the 

intermation campaign and the subsidies have costs. Furthermore, the eest are when more people stay at werk to 

eat, the lunch costs increase. Another 'eest' is that the contact of the commuter with the ether family members 

abates. The benefits however affect almost all criteria tor sustainability and thereby the contact between 

colleagues will increase. 

Recommendation A less lunch trips 

measure 1 subsidies to improve the facilities for tunehing at work and an information campaign 

level local 

starting term short term 

effect term short and.middle long term 

costs campaign costs, subsidies costs, increase of lunch costs, less contact with family members 

benefits less costs for eperating and maintenance, accidents, time and infrastructure, less air pollution, 

noise and visual intrusion, less energy use, less use of fossil fuel, less saverance of 

neighbourhoods, less space required for the modes of transport, safer traffic, more contact 

between colleagues 
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The second recommendation that can be given in order to stimulate an decrease of the extension of the commuter 

traffic by reducing the need of travel is to stimulate working at home. The type of work that is best suitable for this 

measure are the professional or administrative. A rather large group of commuters works in these professions, as 

can be seen in section 3.2.7.2, and a relative large amount of them is going to work to the GAM. Not all 

professions are appropriate for working at home, for example tor teachers it is hardly possible to give courses out 

of their home. When an employee needs to communieale with the office telernatics (telephone and computer) can 

be used in a lot of situations, but there always will be activities, like meetings, that can not be executed at home. 

Therefore the commuter still has to go to the office tor several times a week. 

Stimulation of working at home could be done by an information campaign and subsidies tor the companies who 

want to execute measures and need to make adaptations. The level of decision making about this item is both 

local and regional, which means that the municipalities have to co-operate. The term that this measure can be 

implemented is on middle long term, a tew years are needed to prepare. The results will occur thereafter, thus on 

the long term. When these measures will be implemented, this will have casts and benefits. The information 

campaign has casts and the subsidies for the adjustments concern a lot of money. An other 'cost' or disadvantage 

is that the employee can loose contact with the company and colleagues. Furthermore, the employee needs to 

make/have space and means of communication in his home to work. This can effect the whole family. The benefits 

however affect almast all criteria tor sustainability and thereby time the employee can be with the family increases. 

Recommendation B more working at home 

measure 2 subsidies to imprave the facilities for workingat home and an information campaign 
............. --.----:---:---:---:--:----------------------------

level local and regional 

starting term middle long term 

effect term long term 

casts campaign casts, subsidies casts, less contact with company and colleagues 

benefits less operating and maintenance cast, less accident casts, less time casts, less infrastructure 

casts, less air pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, 

less severance of the neighbourhoods, less space required tor the modes of transport, safer 

traffic, more contact with the family 

4.1.2 Recommendations with respect to the spread and direction 

In section 3.2.6 the conclusions of the a na lysis and evaluation of the present spread and direction of the commuter 

traffic of Grecia have been given. lt could be seen that tor most sustainability criteria the desired change of the 

spread and direction was to come closer to ar within Grecia, although it is expected that the spread and direction 

will head tor the GAM. Changes in the spread and direction of the commuter traffic can be realised by changing the 

location of the jobs. In the desired situation well paid and attractive jobs are found in and around Grecia. Measures 

to realise this are the attraction of enterprises (that otherwise would head tor the GAM) towards Grecia and the 

decentralisation of government activities trom the GAM to Grecia. 

The attraction of enterprises towards Grecia is a measure which can take place on regional level, which tor 

example could stimulate this by creating cheap industrial sites. The movement of (a part of) an enterprise takes a 

lot of preparation and ther'efore time. This measure is a middle long term measure, the effects also occur on the 

middle long and long term. The casts tor the execution of a measure like this are high, and more land will be 

reserved tor the enterprises than before. For the enterprises it is an expensive activity to move, tor the 

municipalities are the facilities and further activities they have to cover, costly ones. lt is possible that the politica! 

willingness will not be present. Another cost will be that the severance of the Grecian neighbourhoods will 

increase. On the other hand there wil I be a lot of benefits. The pressure on the GAM declines and the sustainability 
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factors are in the major part influenced positively. Because the travel distance decreases, it is possible that the 

modal split changes towards more use of the non motorised vehicles, this has saveral advantageous effects like a 

safer traffic situation and less air pollution. 

Decentralisation of public sector activities of the government is a maasure that differs trom the former maasure in 

the nature of the enterprise. This type of activity is not to attract with industrial sites or other facilities, but other 

benefits have to be made clear to the decision makers. The decisions will be made on bath regional and national 

level. When more attractive public sector jobs are found in canton Grecia, the pressure on the GAM will decline. 

The development of the entire reg ion, and by that whole Costa Rica will be supported. The implementation have to 

be on the middle long term: it needs some years of preparation, locations have to be looked tor and buildings have 

to be constructed. The effect also have to be seen on the long term. The casts are very high. lf the politica! 

willingness will be present to pay them, is not sure. 

Recommendation C more attractive jobs in and around Grecia 

measure 3 attraction of enterprises towards Grecia 
·--------·-

level regional 

starting term middle long term 

effect term long term 

costs project casts tor the municipalities, remaval costs tor the enterprises, politica! willingness, 

benefits 

increase of the severance of the Grecian neighbourhoods, increased land requirements 

less pressure on the GAM, less eperating and maintenance cost, less accident casts, less time 

costs, less infrastructure casts, less air pollution, less noise, less visual intrusion, less energy 

use, less use of fossil fuel, less space required tor the modes of transport, safer traffic, higher 

accessibility, more equity amongst the commuters 

measure 4 decentralisation of government activities from the GAM towards Grecia 

level 

starting term 

effect term 

costs 

benefits 

regional and national 

middle long term 

long term 

project casts tor the municipalities and government, politica! willingness, increase of the 

saverance of the Grecian neighbourhoods, increased land requirements 

less pressure on the GAM, less operating and maintenance cost, less accident costs, less time 

costs, less infrastructure costs, less air pollution, less noise, less visual intrusion, less energy 

use, less use of fossil fuel, less space required tor the modes of transport, safer traffic, higher 

accessibility, more equity amongst the commuters 

4.1.3 Recommendations with respect to the modal choice 

In section 3.2.9 the conclusions of the analysis and evaluation of the modal choice of the commuter traffic of 

Grecia have been given. lt is expected that the modal choice will change towards more use of the car. lt could be 

seen also that tor most sustainability criteria the desired change of the modal split is towards more use of the non 

motorised means of transport walking and cycling and the most desired motorised mode of transport is the bus. 

The modal choice is given by the characteristics of the joumey, the commuters and the transport system. The 

preferences and choice behaviour of the commuter finally set the choice tor a mode of conveyance. In the 

forthcoming sections recommendations will be given tor the modal choice. 
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4.1.3.1 Characteristics of the journey 

The characteristics of the journey are described with the distance between the place of living and the place of work 

and the time needed to conquer that distance. lt was found that a clear relation exists between the distance and 

the mode of transportation used. For short trips the non motorised vehicles are chosen more than tor longer trips. 

In the expected situation the trip distance will increase and the time needed to make these trips will also increase. 

In the desired situation however, the distance and time needed have to be as short as possible. In section 4.1.2 

the recommendation has been made to attract more jobs to places in and around Grecia. In this way the travel 

distance will decrease. 

An option to make people to chose the non motorised vehicles and bus more than the car is in information 

campaigns. The information campaign can be divided in two parts: at first a part that stimulates the use of walking 

and cycling. lt has been mentioned that even tor short distance trips (shorter than 3 km) almost 32% of the 

respondents still travals with motorised vehicles. For this fittie travel distances almost everybody could walk or 

cycle. In order to change the attitude towards walking and cycling an information campaign can be started. In order 

to stimulate the awareness of the effects of using motorised vehicles, a second information campaign could be 

started. ft was already been discussed insection 3.2.7.2 that the present knowledge about the impacts of transport 

vehicles on the natural environment is not high. The campaigns can be executed at local level. The schools, the 

local hospita! and other institutions can be a great help in the execution. Preparation of the campaigns will nottake 

that much time, therefore it can be implemenled at the short term. The effects can take some longer to occur, thus 

on the middle long term. The costs and benefits can be seen in the below presented tables. 

Recommendation D information campaigns 

measure 5 information campaign to promate walking and cycling 

level local 

starting term short term 

effect term middle long term 

costs campaign and project costs, politica! willingness, increase of time costs 

benefits less oparating and maintenance cost, less accident costs, less time costs, less infrastructure 

costs, less air pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, 

less space required for the modes of transport, safer traffic, higher accessibility, more equity 

amongst the commuters 

measure 6 information campaign to discourage car, taxi and motor use 

level local 

starting term short term 

effect term middle long term 

costs campaign and project casts, political willingness, increase of time costs 

benefits less oparating and maintenance cost, less accident costs, less time costs, less infrastructure 

casts, less air pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, 

less space required for the modes of transport, safer traffic, higher accessibility, more equity 

amongst the commuters 

4.1.3.2 Characteristics of the commuters 

The characteristics of the commuter are in the main part features that have to be taken into account but that can 

hardly be changed. However, the characteristics of the commuter are not the same over time. With respect to the 

sex of the commuter it can be said, that in the present situation a more equal division can be seen between men 
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and women than before. This trend might continue. With respect to the ages of the commuter it can be said that 

the Costa Rican popuiatien in general is getting younger. lt is expected that the same feature will occur with the 

age of the commuter. lt is assumed that the family situation of the Costa Rican popuiatien is changing too. More 

people will live tagether without being married and the size of the househeld decreases. For other characteristics 

of the commuter, the education, type of profession, income level, vehicle ownership and drivers license ownership 

possibilities exist to influence them, but this is difficult. With respect to the vehicle ownership and drivers license 

ownership possibilities exist to discourage the use of the car, motor and taxi in order to increase the probabilities 

the non motorised modes of transport or the bus will be chosen. This could be done by increasing the costs for 

obtaining drivers licenses and by increasing the taxes on vehicles, the last measure will be discussed in section 

4.1.3.3. lncreasing the costs for the licenses is a measure that could be taken on national level, by the MOPT. 

Because a lot of preparatien has to done to introduce this measure, the starting term is on the middle long term. 

The effects will occur later, on the long term. The costs for this measure are for the MOPT not very high: on the 

long term they could profit from it. To implement this measure the politica! willingness is required. In the end the 

benefits that will follow from this measure can be seen in the following table. 

Recommendation E discourage car, taxi and motor 

measure 7 increasing costs tor obtaining drivers licenses 

level national 

starting term middle long term 

effect term long term 

costs project costs, politica! willingness, increased time costs 

benefits less oparating and maintenance cost, less accident costs, less infrastructure costs, less air 

pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, less space 

required for the modes of transport, less neighbourhood severance, safer traffic, more equity 

amongst the commuters 

4.1.3.3 Characteristics of the transportation system 

The characteristics of the transportation system are price, time and comfort of the available modes of transport. In 

order to change the modal choice of the commuter traffic toward more use of the non motorised means of 

conveyance and the bus the price, travel time and comfort of the trips made by these means of conveyance have 

to be favourable compared to the other ones. Furthermore is thought of alternatives that are not yet available, like 

new types of motors or totally new types of vehicles. 

Price 

The choice behaviour is of great importance for the modal choice. In appendix IV and section 3.2.7.5 the 

preferenee maasurement with respect to the car, bus and taxi is discussed. lt is shown that in order to increase the 

probability the commuters will choose the bus over the car and taxi the following recommendation can be done: the 

prices for travelling by car should be increased. Lowering the (relativa) prices of the bus will not sort as much 

effect. lncreasing the price for making trips per car can be done by various measures. In section 4.1.3.2 already 

have been mentioned that the prices for obtaining a drivers license should increase. Furthermore, the price for 

travelling by car can rise by pricing policies as: higher fuel prices, fuel taxes, vehicle taxes, toll roads. The level of 

decision making a bout this measure is at the level of the Costa Rican national government. lt will take some years 

before it can be implemented, the effects will be at the long term. There is a lot of politica! willingness required. 

Another effect will be that, because the commuters will use slower means of transport, their time costs will 

increase. On the other hand the benefits are several. A summary is given in the below presented tables. 
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Recommendation F pricing policies 

measure 8 higher fuel prices and fuel taxes 

level national 

starting term middle long term 

effect term long term 

costs project costs, politica! willingness, increased time costs 

benefits less oparating and maintenance cost, less accident costs, less infrastructure costs, less air 

pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, less space 

required tor the modes of transport, less neighbourhood severance, safer traffic, more equity 

amongst the commuters 

measure 9 increase vehicle taxes 

level national 

starting term middle long term 

effect term long term 

costs project costs, politica! willingness, increased time costs 

benefits less operating and maintenance cost, less accident costs, less infrastructure costs, less air 

pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, less space 

required tor the modes of transport, less neighbourhood severance, safer traffic, more equity 

amongst the commuters 

measure 10 tol/ roads 

level national 

starting term middle long term 

effect term long term 

costs project costs, politica! willingness, increased time costs 

benefits less operating and maintenance cost, less accident costs, less infrastructure costs, less air 

pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, less space 

required tor the modes of transport, less neighbourhood severance, safer traffic, more equity 

amongst the commuters 

Time 

From the preferenee maasurement we also learned that the probability that the bus will be preterred over the car 

and taxi would increase when the travel time by bus would be shorter. This can be done by improving and 

maintaining the roads and improving bus services (more frequent). lmproving and maintaining the roads will effect 

in a shorter travel time by bus. Th is measure is a maasure on reg ionalleveL The starting term will be on the middle 

long term, the effects of the measure will be on the long term. The costs of the impravement of the roads are high. 

lt has been mentioned before that the roads are in a bad shape and the municipalities in the present situation 

hardly have any funds. This maasure needs the politica! willingness to be implemented. In order to decrease the 

travel time by bus, the bus services have to be improved. More frequent services should be offered. This maasure 

can be implemented on the middle long term, the effects will show on the long term. In the beginning the bus 

companies will need subsidies trom the government to be able to offer better service. When on the long term the 

effect occurs that more people will travel by bus, the bus companies could profit from it, and be less depending on 

the government funds. The other costs and benefits can be found in the below presented table. 
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, Recommendation G shorten travel time by bus 

measure 11 improve and maintain roads 

level regional 

starting term middle long term 

long term 

project costs, politica! willingness, increased time costs 

effect term 

costs 

benefits higher comfort, less oparating and maintenance cost, less accident costs, less infrastructure 

costs, less air pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, 

less space required for the modes of transport, less neighbourhood severance, safer traffic, 

more equity amongst the commuters 

measure 12 improving bus services (more frequent) 

level regional 

starting term middle long term 

long term 

project costs, political willingness, increased time costs 

effect term 

costs 

benefits less oparating and maintenance cost, less accident costs, less infrastructure costs, less air 

pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, less space 

required for the modes of transport, less neighbourhood severance, safer traffic, more equity 

amongst the commuters 

Comfort 

The commuters have been asked to give their preferences of 7 aspects of a home to work trip. ft was concluded 

that the comfort of the trip was given the highest priority. In the preferenee maasurement we have seen that when 

the bus is made more comfortable, the probability that the bus will be chosen as mode to travel by increases 

considerable. When we would like to change the modal choice towards more use of the non motorised modes of 

transport, we have to increase the comfort of the trips made by walking and cycling and the bus and we could 

decrease the comfort of the trips made by car, taxi and motor. This can be done by adjusting the infrastructure to 

make safe and pleasant walking and cycling possible. For walkers sidewalks should be there in every street and 

footpaths could be considered in some places. For cyclists cycling paths or zones could be made. These 

measures are both on local level, they could be implemenled on the middle long term. The effect occurs later, on 

the long term. 

Recommendation H increase comfort of non motorised modes of transport 

measure 13 more sidewalks and creation of footpaths 

level local 

starting term middle long term 

effect term long term 

costs project casts, political willingness, increased time costs 

benefits less eperating and maintenance cost, less accident costs, less infrastructure costs, less air 

pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, less space 

required for the modes of transport, less neighbourhood severance, safer traffic, more equity 

amongst the commuters 
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measure 14 creation of cyc/ing paths and zones 

level local 

starting term middle long term 

effect term long term 

costs project costs, politica! willingness, increased time costs 

benefits less costs tor oparating and maintenance, accidents and infrastructure, less air pollution, noise 

and visual intrusion, less energy and fossil fuel use, less space required tor the modes of 

transport, less neighbourhood severance, safer traffic, more equity 

From all motorised vehicles the bus is the best alternative. lmproving the comfort of the bus, would mean that the 

probability that this mode will be chosen to travel with increases. Th is could be reached by improving the roads and 

by use of better equipment, which could mean that different types of busses (small, big etc.) are used on different 

routes. This is a maasure that could betaken at both local and reg ionalleveL 

Recommendation I improve comfort of the bus 

measure 15 better equipment of the busses 

level local and regional 

starting term middle long term 

long term 

project costs, politica! willingness, increased time costs 

effect term 

costs 

benefits less oparating and maintenance cost, less accident costs, less infrastructure costs, less air 

pollution, less noise, less visual intrusion, less energy use, less use of fossil fuel, less space 

required tor the modes of transport, less neighbourhood severance, safer traffic, more equity 

amongst the commuters 

The comfort of the motorised modes of transport could be decreased by implementation of a traffic calming 

program. This means that adjustments like traffic lights, traffic thresholds and low speed zones will be made to 

calm the motorised traffic down. The preparation and implementation of these adjustments will need some time. 

Theretore the starting term will be on the middle long term. In the below presented table the costs and benefits can 

be found. 

Recommendation J decrease comfort of the car 

measure 16 traffic calming 

level local and regional 

starting term middle long term 

long term 

project costs, politica! willingness, increased time costs 

effect term 

costs 

benefits less costs tor oparating and maintenance, accidents and infrastructure, less air pollution, noise 

and visual intrus ion, less energy use, less use of fossil fuel, less space required tor the modes 

of transport, less neighbourhood severance, safer traffic, more equity amongst the commuters 

lt was mentioned before, that other changes that could be made with respect the transport system are changes in 

the available alternative modes of transport. We already discussed measures tor the bus, car, taxi, motor, walking 

and cycling, but carpooling and other means are not mentioned. With respect to carpooling the following 

recommendation can be done. In the interview the respondents were asked if they would like to carpool if they 
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would have the possibility to do so. The major part (61%) answered positively. When the people that now are 

travelling by car, can be stimulated to carpool to work, this would mean that the sustainability criteria are affected 

in a positive way. A measure to stimulate carpooling is an information campaign. This measure can be 

implemented on the short term on locallevel. 

Recommendation K stimulation of carpooling 

measure 17 information campaign to promate carpooling 

level local 

short term 

middle long term 

project costs, politica! willingness, increased time costs 

starting term 

effect term 

costs 

benefits less costs tor oparating and maintenance, accidents and infrastructure, less air pollution and 

noise, less visual intrusion, less energy use, less use of fossil fuel, less space required tor the 

modes of transport, less neighbourhood severance, safer traffic 

Another recommendation that could be made to change the available alternative is the introduetion of new, energy 

efficient and clean, vehicles. Research has to be done regarding the implementation of vehicles that drive on for 

example the sugar cane, a waste product which is in a large extent available in Costa Rica. Presently these are not 

used on a big scale. The research about and starting an active policy trom the government of Costa Rica to 

implament these vehicles, will take years. The starting term, and the effects too, of this measure is on the long 

term. 

Recommendation L new energy efficient and clean vehicles 

measure 18 research and active po/icy to introduce new means of transport 

level national 

starting term long term 

effect term long term 

costs project costs, politica! willingness, increased time costs 

benefits less costs for oparating and maintenance, accidents and infrastructure, less air pollulion and 

noise, less visual intrusion, less energy use, less use of fossil fuel, less space required tor the 

modes of transport, less neighbourhood severance, safer traffic 

4.2 Scenarios 

In this section three scenarios will be presented. The first scenario is the scenario in case the recommendations 

will not be foliowed at all, an other scenario is when all recommendations will be executed and the third scenario is 

the 'in between' scenario. In this scenario some recommendations will be executed while others are not 

4.2.1 Pessimistic scenario 

In the pessimistic scenario. the recommendations that have been done in the section 4.1 will not be executed. For 

the extension of the commuter traffic it is expected that the extension will continue to grow. The population is 

growing and in the present trend, the share of people that has a paid job increases too. This growth of the 

extension has a negative impact on the sustainability of the transport system. lt has already been seen that the 

sustainability criteria tor the extension are all except for the politica! willingness affected negatively by an increase 

of the extension. When nothing will be done to change the spread and direction it is expected that the spread and 

direction of the commuter traffic will tend more towards the GAM. The GAM already attracts a lot of workers. lt is 
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expected that this position will grow stronger, when the surrounding areas, like tor example Grecia, can not offer 

attractive jobs to its inhabitants. Like we have seen in the former chapter, the sustainability of the transport system 

will decrease when this trend will develop. The modal choice of the commuter traffic wilt change, when none of the 

recommendations wilt be executed, towards more use of the car. The GDP is increasing, so more people wilt be 

able to afford a car. Furthermore with a growing population there are more people that can use a car. Predietiens 

of the MOPT estimate that the number of cars will growth yearly with 4% up till the year 2010. The only 

sustainability criterion that will be affected positively is the political willingness. The rest of the criteria is affected 

negatively, neutralorisnot used. In short it could be said that when no changes will be made, the sustainability of 

the transport system will decline. In Table 4.2-1, in short the affected sustainability criteria have been presented. 

Here - means that the sustainability criterion is affected negatively, + means a positive effect and 0 means that 

either the criterion was not used or the effect is neutra I. When a '?' is used, this means that the effect is unknown. 

Table 4.2-1 Affected sustainability criteria within the pessimistic scenario 

Economie 

1. operating and maintenance costs 

2. accident cost 

3. infrastructure costs 

4. time costs 

Environmenta/ 

1. air pollution 

2. noise level 

3. visual intrusion 

Energyuse 

1. extent of energy use 

2. Type of fuel 

Land use 

1. neighbourhood severance 

2. spatial requirements tor the modes 

of transports 

Human/social 

1 . traffic safety 

2. political willingness 

3. accessibility 

4. equity 

4.2.2 Optimistic scenario 

extension 

0 

+ 

0 

0 

spread and direction 

0 

0 

0 

0 

+ 

0 

0 

+ 

modal split 

+ 

In this scenario all recommendations that have been done in sectien 4.1 wilt be implemented. The 

recommendations do not have all the same priority, therefore they have been ranked. The highest priority is given 

to the recommendations thi:lt wilt contribute most to the sustainability of the transport system. 

lt has been stated before that travel is not a demand in its own right, but a demand which is derived trom activity 

participation at spatially separated locations.41 The spread and direction, and therefore the extent of kilometres 

travelled wilt decrease when jobs are found nearby or in Grecia. Therefore the highest priority wilt be given to the 

measures that stimulate the attraction of jobs towards Grecia, in this way the outflow to the GAM can be reduced. 

In the present situation a lot of people work close to or within Grecia. Even when jobs are found close to Grecia, 
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people travel to the place they work. Promoted are the more desired modes of transport, while the use of the ether, 

less sustainable, modes of transport will be discouraged. To stimulate the use of non motorised modes, the 

comfort of the non motorised modes of transport has to be improved by adjusting the infrastructure. When the 

facilities are there, people can be stimulated to use them with help of the intermation campaigns of 

recommendation 3 and 4. These modes of transport can be used best when the travel distance is small. For larger 

distances still motorised vehicles will be used. The most sustainable motorised mode of transport is the bus. From 

the preferenee maasurement it is known that the pricing policies and improving the travel time and comfort of the 

bus will sort a lot of effect in changing the choice between the motorised means of transport car, bus and taxi. The 

recommendations aimed at these changes can be found in the ranking at the numbers 7 up till 12. The ether 

measures are thought to have little impact, therefore they can be found at the bottorn of the list. 

Ranking Reeommen dation Maasure 

C: more attractive jobs in and 3: attraction of enterprises towards Grecia 

around Grecia 

2 C: more attractive jobs in and 4: decentralisation of government activities trom the GAM towards 

around Grecia Grecia 

3 H increase comfort of the non 13: more sidewalks and creation offootpaths 

motorised modes of transport 

4 H increase comfort of the non 14: creation of cycling paths and zones 

motorised modes of transport 

5 

6 

7 

8 

9 

10 

11 

12 

13 

D. information campaigns 

D. information campaigns 

F: pricing policies 

F: pricing policies 

F: pricing policies 

1: imprave comfort of the bus 

G shorten travel time by bus 

G shorten travel time by bus 

J: decrease comfort of the car 

K: stimulation of carpooling 

5 intermation campaign to promate walking and cycling 

6. intermation campaign to discourage car, taxi and motor use 

8: higher fuel prices and fuel taxes 

9: increase vehicle taxes 

10: toll roads 

15: better equipment of busses 

11: imprave and maintain roads 

12: imprave bus services (more frequent) 

16: traffic calming 

17: intermation campaign to promate carpooling 14 

15 B: more werking at home 2: subsidies to imprave the facilities for werking at home and an 

information campaign 

16 E: discourage use of car, taxi 7: increasing casts for obtaining drivers licenses 

and motor 

17 A: less lunch trips 1: subsidies to imprave the facilities for lunching at work and an 

information campaign 

18 L: new energy efficient and 18: research and active policy to introduce new means of transport 

clean vehicles 

The time needed befere implementation and the time befere the effects will occur, are different for the different 

recommended measures. lt already has been mentioned when the recommendations were presented, but to give a 

short overview, these data are given in Figure 4-1. Here the measures are presented in a time table. The right 

border of the box gives an indication for the time span befere the measure can be implemented. The right border 

indicates when the effects are expected to occur. 
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Figure 4-1 Time span of implementation and effect of the recommended measures 

Short middle long long 

3. attraction of enterprises towards Grecia 

4 decentralisation of government activities from the GAM 

13. more sidewalks and creation of toot 
14. creation of cycle paths and zones 

5. lnformation campaign to promote walking and 

6. lnformation campaign to discourage car, taxi and 

8. higher fuel prices and fuel taxes 

9. increase vehicle tax 

10. toll roads 

15. better equipment of bussas 

11. improve and maintain roads 

12. improve bus services (more frequent) 

16. traffic calming 

17. information campaign to promote carpooling I I 
2. subsidies to improve the facilities for working at home 

7. increasing costs for obtaining drivers licenses 

1. subsidies to improve the facilities tor lunching I 
118. research and activa policy to introduce new I 

The measures are related to each other. For example, it is not wise to adjust the infrastructure for cyclists, and to 

create cycle paths, without stimulating and encourage people to use them. The sustainability criteria that are 

effected by the changes in the commuter traffic are shown in the below presented table. As can be seen, for every 

recommendation the effects are indicated. The total effect, the effect of the implementation of all recommendations 

gives an indication of the maximum contri bution to the sustainability of the transport system. 
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Table 4.2-2 Affected sustainability criteria within the optimistic scenario 

extension spread & modal split 

direction 

A1 82 C3 C4 05 06 E7 F8 F9 F10 G11 G12 H13 H14 115 J16 K17 L18 

Economie 

1.operating & + 

maintenance 

costs 

2.accident cost + 

3.infrastructure + 

costs 

4.time costs 

Environment 

1.air pollution 

2.noise level 

3.visual 

intrusion 

Energyuse 

0 

+ 

+ 

+ 

1.extent of + 

energy use 

2.Type of fuel 

Landuse 

1.neighbourho 

od saverance 

2.spatial 

requirements 

tor modes of 

transports 

Humanlsocia/ 

+ 

+ 

+ 

1.traffic safety + 

2.political 

willingness 

3.accessibility 

4.equity 

0 

0 

+ 

+ 

+ 

0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

0 

+ 

+ 

+ 

0 

0 

+ 

0 

+ 

0 

0 

+ 

+ 

+ 

0 

+ 

+ 

+ 

0 

0 

+ 

0 

+ 

0 

0 

+ 

+ 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

0 0 

? ? 

- = the sustainability criterion is affected negatively ; + = the sustainability criterion is affected negatively 

0 = the criterion was not used or the effect is neutra!; ? = the effect is unknown. 

4.2.3 Realistic scenario 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

The final scenario that will be given is a realistic scenario. The margins for this scenario has been set by the 

former two scenarios: the pessimistic and the optimistic scenario. In total 18 measures have been recommended. 

In this scenario not all, but only 10 measures will be executed. Within the setting of limited financial and politica! 

founds, a choice had to be made. In the below presented table, the measures and their ranking can be seen. 

The attraction of jobs to Grecia is still the most important measure. Here the decentralisation of governmental 

activities is though to need to much politica! willingness which is not yet available, therefore this will not be 
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implemented. The attraction of private enterprises is more feasible to do. The adjustments to the infrastructure 

and the information campaigns are relatively cheap (finandally and politically). As we have concluded trom the 

preferenee measurement, the pricing polides will sort a lot of positive effect. The disadvantage is that a lot of 

politica! willingness. For the implementation of toll roads it is assumed that the effect is too small when the 

(politica! ) costs are compared with the effects. Therefore only the pricing policies of increased taxes for vehicles 

and fuel are implemented. A second conclusion trom the preferenee measurement is that a shorter travel time 

and better comfort of the bus will sort a lot of effect. Therefore the measures that stimulate this will be 

implemented. 

Ranking Recommendation 

1 C: more attractive jobs in and 

around Grecia 

2 H increase comfort of the non 

motorised modes of transport 

3 H increase comfort of the non 

motorised modes of transport 

4 D. information campaigns 

5 D. information campaigns 

6 F: pricing polides 

7 F: pricing polides 

8 G shorten travel time by bus 

9 G shorten travel time by bus 

10 1: improve comfort of the bus 

Measure 

3: attraction of enterprises towards Grecia 

13: more sidewalks and creation of footpaths 

14: creation of cycling paths and zones 

6. information campaign to discourage car, taxi and motor use 

5 information campaign to promote walking and cycling 

8: higher fuel prices and fuel taxes 

9: increase vehicle taxes 

11: improve and maintain roads 

12: improve bus services (more frequent) 

15: better equipment of busses 

The terms of start and effect can be seen in the below presented table. The information campaigns can start on a 

short term. Mostother measures can be implemenled on the middle long term and have effect on the long er term. 

Figure 4-2 Time span of implementation and effect of the recommended measures 

.Short middle long long 

j3. attraction of enterprises towards Grecia 

13. more sidewalks and creation of 

14. creation of cycle paths and zones 

5. lnformation campaign to promote walking and ·. 

6. lnformation campaign to discourage car, taxi and 

8. higher fuel prices and fuel taxes 

9. increase vehicle tax 

11. improve and maintain roads 

12. improve bus services (more frequent) .·. 

15. better equipment of busses • ••< 

The realistic is the 'in between' scenario between the optimistic and the pessimistic scenario. The effects for the 

sustainability of the transport system, are therefore better than in the pessimistic scenario, but worse than in the 

optimistic scenario. The affected sustainability criteria can be found in Table 4.2-3. Here it is indicated if the 

measures have positive or negative effects on the sustainability criteria. As can be seen, the sustainability of the 
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transport system will increase, when the realistic scenario will be followed. Furthermore, in this approach the 

limitations of the society are taken into account, therefore it is a good try to meet the present needs without 

jeopardising the needs of future generations 

Table 4.2-3 Affected sustainability criteria within the realistic scenario 

Economie 

1. oparating & maintenance 

costs 

2. accident cost 

3. infrastructure costs 

4. time costs 

Environmental 

1. air pollution 

2. noise level 

3. visual intrusion 

Energyuse 

1. extent of energy use 

2. Type of fuel 

Land use 

1. neighbourhood severance 

2. spatial requirements for the 

modes of transports 

Human/social 

1 . traffic safety 

2. politica! willingness 

3. accessibility 

4. equity 

spread 

C3 

+ 

0 

+ 

+ 

+ 

0 

0 

+ 

0 

+ 

0 

0 

+ 

+ 

modal choice 

05 06 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

F8 F9 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

0 0 

? ? 

G11 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

G12 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

? 

-= the sustainability criterion is affected negatively ; + = the sustainability criterion is affected negatively 

0 = the criterion was not used or the effect is neutra!; ? = the effect is unknown. 

4.3 Final recommendations 

H13 H14 115 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

0 0 0 

? ? ? 

The presented results and recommendations are the outcome of the research done in Grecia about commuter 

traffic. The research has been done over the broad spectrum of sustainability criteria. Therefore it gives an 

overview of the problems that are found in this field and the possibilities to improve the situation. The possibilities 

that could be used to improve the situation have been used to describe scenarios. Here recommendations for 

further research will be done. 

This paper only gives an indication of the measures that can be taken to improve the present and future situation 

of the sustainability of the transport system. lt was impossible to do detailed investigation regarding all issues. 

Before measures are implemented it is recommended to do more in-depth research on different levels. 

---+ For the attraction of enterprises towards Grecia it has to be worked out where the enterprises can be situated, 

what kind of enterprises will be attracted, what the costs and benefits are. 

---+ When the comfort of the non motorised modes of transport will be increased by adjusting the infrastructure 

first an answer has to be found on questions like which routes are used, what materials will be used to make 
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the paths, who will pay and maintain them. 

~ Before the information campaigns can be implemenled that discourage the use of car, taxi and motor and 

promote walking and cycling one needs to know more about the attitudes people have towards these modes 

of transport. 

~ Before the implementation of pricing policies can start, the effects of the higher fuel prices and fuel taxes and 

an increase of vehicle taxes has to be known tor the whole society. 

~ Before the roads can be improved it has to be worked out in detail how this will be done, which materials are 

the best to use in the Costa Rican situation etc. 

~ And tor example it is needed to investigate, more in detail, what and how the bus service and comfort can be 

changed. 

All this has to be investigated. Here one can leam trom the research done in other countries. Situations and 

measures can be compared. For example in the Netherlands governmental activities have been moved to 

peripheral regions and measures to stimulate carpooling have been implemented. 

Sustainability is a concept that outshines transportation. For improving the sustainability of the whole society, 

investigations should be done regarding the whole spectrum of factors and groups. On the other hand the transport 

system is a small part in the bigger whole. lmplementing measures to improve the sustainability of the transport 

system will affect the other factors, whilst the surrounding influences the transportation system. This underlines the 

broad spectrum approach of the transport sector and makes clear why knowledge of different levels and disciplines 

is needed to improve the sustainability of society. 

During the research a lot of times it has be established that data were missing. There is a lack of general 

information about the population of the districts of Costa Rica, in this case of Grecia. For example, recent data are 

missing about the size and composition of the active population. lt is recommended to do general research. 

lmproving the collection of data and proper database management would offer better starting point of any 

investigation. 
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Costa Rica in brief 

I. Costa Rica in brief 

To give an better insight in the environments in which the research has taken place a briefdescription of Costa 

Rica is given by describing the geography, the history and the institutions of Costa Rica. 

1.1 Geography 

Costa Rica is located in Central America (see tigure i-a) . lt is the second smallest Central American nation after El 

Salvador. lt's mainland area is with 50,895 squared kilometres more or less 1.5 x as big as The Netherlands. 

Costa Rica does border in the north Nicaragua and in the south Panama. The Pacific Ocean is found west and the 

Caribbean Sea is found east. The country is crossed from north-west to south-east by a chain of mountains. Some 

of these mountains are volcanic active. In the centre of the highlands lies the 'meseta centra!' , surrounded by 

mountains. lt is this central plain, between about 1000 and 1500 metres above sea level, which contains the 

majority of the largest cities, including San Jose, the capita!.; 

The country lies wholly within the tropics. Because of the great ditterences that appear in relief, the elimate also 

differs trom place to place. In general it can be said that Costa Rica experiences two seasons: the wet and the dry. 

But the Caribbean coast tends to be wet all year round. Temperature caries little from season to season and the 

main influencing factor is the altitude. San Jose, at 1150 metres, has a mild elimate with the lows average 15 C 

and the highs 26 C. The coasts are much hotter with the Caribbean averaging 21 C at night and over 30 C during 

the day. The Pacific is 2 or 3 degrees warmer. Costa Rica lies within a sub-ducting zone. The fracturing and 

competitive movement of the earth crust is the cause of the frequent earthquakes Costa Ricans have to contend 

with (during one two-month period in 1989, seismologists recorded more than 16,000 tremors in Costa Rica; most 

were imperceptible to people, but 16 registered above 4.0 on the Richter scale). In April 1991, a powertul 

earthquake of 7.4 on the scale of Richter was registered.ii 

Figure 1-A Map of Costa Rica 
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1.2 History 

When Spanish explorers arrived in what is now Costa Rica at the dawn of the 16th century, they found the region 

populated by several poorly organised, autonorneus tribes. In all, there were probably no more than 20,000 

indigenous peepies on 18 September 1502, when Columbus put ashore. lt was the beginning of the colonisation of 

Costa Rica by the Spanish empire that lasted more than three centuries. Costa Rica gained its independenee trom 

Spain in 1821 tagether with the ether countries found currently in Central America. Independenee had little 

immediate effect, however, for Costa Rica had required only minimal government during the colonial era and had 

long gone its own way. In fact, the country was so out of touch that the news that independenee had been granted 

reached Costa Rica a full month after the event. In 1823, the ether Central American nations proclaimed the 

United Provinces of Central America, with their capital in Guatemala City. Costa Rica became an independent 

republic in 1838 following the collapse the Central American federation. The country's long tradition of democracy 

began in 1889 and continues to the present day. In the present situation there's no armyin Costa Rica since 1949. 

The two major politica! parties, Partido de Liberación Nacional (PLN) and Partido Unidad Social Cristiana (PUSC) 

have been alternatively in parliament for the last decade for a period of four years each time. The most recent 

elections were won (by a narrow victory) the PUSC in February 1998 by Miguel Angel Rodriguez!;; 

1.3 lnstitutions 

The social and cultural aspects can best be characterised by giving a description of the most important institutions 

of Costa Rica. An institution is the more or less stable, standardised, collectively accepted and formalised way in 

which specific functions in a society are performed. lt embraces the interrelated complex of structural and cultural 

elements that guide and provide the organisational framewerk within which behaviour takes place. The most 

common institutions used to describe a country are the politica!, economical, kinship, educational, health and 

culture institutions.;v 

1.3.1 Politica! institution 

The elections of 1948 ended in a civil war, that ended in the same year. Armed torces as an institution were 

abolished in Costa Rica in 1949. lnstead, Costa Rica has Civil, Rural and Municipal Guards for internal security 

services. The country's power structure is built in such a way that it doesn't allow any one persen or group to 

acquire and maintain too much control over national affairs. Costa Rica is regulated by the Constitution of the 7th 

of November, 1949. National power is divided among three branches: the executive, the legislative and the judicia! 

powers. 

The government is unitary: provincial and local bodies derive their authority from the national Government. The 

country is divided into seven Provinces, each administered by a gevernor who is appointed by the President. The 

president is assisted by two vice presidents and a cabinet of 18 Ministers. They are elected every four years and 

may not be re-elected for a secend term. The Provinces are divided into Cantons and each Cantons into Districts. 

There is an elected Municipal Council in the chief city of each Canton, the number of its members being related to 

the popuiatien of Canton. The Municipal Council supervises the aftairs of the Canton. Municipal government is 

closely regulated by natio.nallaw, particularly in matters of finance. In total there are 81 Cantons and 429 districts. 

Although the cabinet is the council where most of the country's power lies, many actions require the support of the 

Legislative Assembly. The Assembly is composed of 57 deputies elected for four years. The Assembly holds 

legislative power. lf a two-thirds majority of the Assembly vetes against presidential decisions, they will be 

overturned; the Assembly is also the country's only institution with the power to deelare war. 
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The Supreme Court has the Judicia!. The members of this Court are assigned by the Legislative Assembly for 8-

year terms, and they may serve two terms unless voted out of office by the Assembly. The Supreme Court also 

embraces 1 00 lower civil and crimina! courts, whose judges are assigned by the members of the Supreme Court. v 

1.3.2 Economie institution 

In 1995 the GDP of Costa Rica was 9,238 million US dollars8
• In the same year the GDP per capita was 2,761 US 

dollars. Some 15% of the GDP is coming from agriculture, the main economie sector. Nation-wide, some 12% of 

the land area is planted in crops, 45% is given to pasture, and only 27% is forested. By far the largest portion of 

agricultural land (70%) is given to cattie pasture. Costa Rica's 2.2 million head of cattie are mostly humpbacked 

zebu. Although Costa Rica is today Latin America's leading beef exporter (it accounts forsome five percent of U.S. 

meat imports), beef has never provided more than nine percent of Costa Rica's export earnings. The most 

important erop in terms of area and export earnings, is coffee. Furthermore, Costa Rica is the second-biggest 

exporter of bananas in the world. Manufacturing still plays a relatively smal! part in the Costa Rican economy (in 

1995 earnings from industrial manufacturing were US$398 million--26% of GDP). Manufacturing is still largely 

concerned with food processing, although pharmaceutical and textile exports have risen dramatically in recent 

years. Costa Rica is the world's fastest-growing destination for adventure and nature traveL In fact, the government 

is relying on tourism dollars to help pull the country out of debt. Almost 60% of the GDP comes trom the services 

sector. 

In 1996 the Costa Rican economy lapsed into the most critica! situation it had experienced since the early 1980s, 

posting an increase in GDP of only 0.5% and thus rounding off a five-year downturn. In the period 1987-1995 the 

annual growth rate of the GDP had been 4.0 per cent. Some of the measures adopted to aid producers, such as 

the provision of greater access to credit at lower interest rates, were not used to full advantage, presumably 

because realinterest rates remained higher than international rates. In 1995 the total external debt was 3,672 US 

dollars. Of these debts 87% were long term and 13% short term debts. 

The Costa Rican Iabour force of 1996 consisted of 1 ,220,914 persons. Th is is 38 per cent of the total population. 

The unemployment rate in that year was 5.2%. The open unemployment in the urban areas is higher than in the 

rural areas. The rates are respectively 5.7 and 4.7 per cent. A large share of the Costa Rican population livesin 

poverty. Fitteen percent of the households can not fulfil their basic needs.V1 

1.3.3 Education 

Costa Rica has one of the highest rates of literacy in Latin America. lt is estimated at 93 percent (1994). In the 

constitution from 1869 the right of tree education was established. Primary and secondary education is free, and 

attendance is compulsory between the ages of 6 and 13. All children go to primary school, some 43% attends 

secondary school and 28% continues at tertiary education. The average number of years people attend school is 

six.vi1 

1.3.4 Health 

The average life expectancy in Costa Rica is 76.8 years in 1995. A national health plan was established in the 

1970s. The natura! population growth rate for the 1991-1992 period was 2.26%. The total fertility rate decreased 

trom 3.5 children per woman between 1980 and 1985 to 3.26 between 1985 and 1990. In 1995 the birth rate was 

24.8 per 1,000 inhabitants. The decline in infant mortality between 1970 and 1980 (from 61.5 to 19.1 per 1,000 live 

births) slowed between 1980 and 1985, when the rate was 17.6 per 1,000. In 1995 the infant mortality rate was 

13.6 per 1000 live births.vin 

a In April 1998 the value of 248 colones equals 1 US dollar 
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Diseases of the circulatory system are the leading cause of death in Costa Rica. In 1991 cardiovascular diseases 

were responsible for 29% of all deaths. The prevalenee of smoking among the population aged 18 years and over 

is 22.3%. The prevalenee is higher among rnales (33.8%) than temales (11.2%) in all age groups. Male smokers 

also smoke more cigarettes per day.lx 

The health services are concentrated in urban areas. In practice, the Ministry of Health, the CCSS, the National 

lnsurance lnstitute (INS) and the Costa Rican lnstitute of Water and Sewerage Systems (ICAA) make up the public 

health sector. The Ministry of Health, which heads the sector, is responsible for primary health care programs, 

environmental services, and epidemiological surveillance. The CCSS is responsible for close to 97% of the 

hospita! services and 90% of the outpatient services provided in the country. lt covers almost 95% of the 

population. x 

1.3.5 Kinship 

In 1995 Costa Rica had 3,136,020 inhabitants. Demographically Costa Rica is divided into that portion which Jives 

in the Central Valley, a plateau located in the centre of the country, and those who live outside that Valley. This is a 

fifty-fifty division. Of those 50% living in the Central Valley the majority (>75%) live in the Metropoliten Region 

around the capita! San Jose, known as the Gran Area Metropolitana (GAM). The four largest cities within the GAM 

are San Jose, Alajuela, Heredia and Cartago The average households consists of 4.2 persons. There is a little 

ditterenee between the househeld size in urban and rural areas. In the urban areas the average househeld 

consists of 4.1 persons in rural areas it is 4.5 (in 1994 ). 

1.3.6 Culture 

Costa Rica, with a relatively small native American population, has been strongly influenced by the culture and 

traditions of Spain. Native American and African-American influences have had relatively little impact. The Roman 

Catholic cultural pattem of Spain, with emphasis on the family and the church, has evolved into a national style of 

life. Festivals in honour of patron saints are a colourful part of village and town life. The guitar, accordion, and 

mandolin have traditionally been the most popular musical instruments, and the music reflects a Spanish heritage. 

Traces of the Native American culture survive in designs used in jewellery, leather goods, and clothing. The 

national sport is soccer. The nationallanguage is Spanish, but nearby Puerto Viejo, at the Caribbean coast English 

is spoken. Costa Ricans call themselves "Ticos", a name coming from the charming diminutive ending in "ito" "ico" 

which are characteristics of Costa Rican speech.x; 

V 
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11. The Gran Area Metropolitana 

Costa Rica is divided into 7 provinces. Each province is divided into cantons which are on their turn divided into 

districts. The provinces, cantons and districts where the respondents work can be seen in table ii-1. A division is 

made according to districts that are situated in the Gran Area Metropolitana (GAM) and districts that are not 

situated in the GAM. 

Table 11-1 Location of jobs, GAM or not in GAM 

Province Canton District inGam not in 

Gam 

San Jose San Jose San Jose x 
San Jose San Jose Mereed x 
San Jose San Jose Zapote x 
San Jose San Jose Uruca x 
San Jose Goicoechea Goicoechea x 
San Jose Goicoechea Guadalupe x 
San Jose Santa Ana Pozos x 
San Jose Alajuelita San Antonio x 
San Jose Ti bas San Juan x 
San Jose Moravia San Vincente x 
San Jose Montes de Oca San Pedro x 
Alajuela Alajuela Alajuela x 
Alajuela Alajuela Sabanilla x 
Alajuela Alajuela San Rafael x 
Alajuela Alajuela Rio Segundo x 
Alajuela San Ramón San Ramón x 
Alajuela Grecia Grecia x 
Alajuela Grecia San lsidro x 
Alajuela Grecia San Jose x 
Alajuela Grecia San Roque x 
Alajuela Grecia Tacares x 
Alajuela Grecia Rio Cuarto x 
Alajuela Grecia Puente de Piedra x 
Alajuela Grecia Bolivar x 
Alajuela Naranjo Naranjo x 
Alajuela Palmares Candelaria x 
Alajuela Poas San Pedro x 
Alajuela Poas Carrillo x 
Alajuela San Carlos Quesada x 
Alajuela San Carlos Aguas Zarcas x 
Alajuela Valverde V ega Sarchi Norte x 
Heredia Heredia Heredia x 
Heredia Heredia San Francisco x 
Heredia Heredia Ulloa x 
Heredia Belén La Ribera x 
Guanacaste Nandayure undef. x 
Limon Pocici Guapiles x 

source: database: ProDUS 

vi 
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Hl. Grecia in brief 

In this appendix a brief description will be given of Grecia in order to be able to put the research regarding 

commuter traffic in the right place. The geography and the economy will be discussed in brief. 

111.1 Geography 

The city Grecia is the capital of the canton Grecia. (see tigure iii-a)8 The altitude of Grecia is on the average 999 

metre above see level, which is of great influence on the temperature. The mean annual temperature in Grecia is 

23.8 degrees Celsius. The citizens of Grecia pride themselves on the fact that Grecia was once voted the cleanest 

little town in Latin America.Xii 

Figure 111-A Map of the city Grecia 

a In the text the city Grecia is meant when is referred to Grecia. lf the canton Grecia is meant, this wiJl be explicitly been 

mentioned. 
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The city Grecia is a spider in the web, when looking at the road structure in the canton Grecia. From Grecia there 

are many small roads to the surrounding villages. The main route is the fairly high quality road from Grecia to the 

Bernardo Soto, which can be seen at the bottorn of the map. The Bernardo Soto is a Costa Rican part of the 

Panamerican Highway. From the Bernardo Soto one has access to both the Central Valley and the northern 

provinces. In the centre of Grecia, next to the central market hall a bus station is found.3 For interurban and urban 

transportation services from Grecia busses are available that make connections with other cities in Costa Rica like 

San Jose , Alajuela, San Pedro de Poas and Naranjo. With respect to the city of San Jose there are two types of 

public transport available from Grecia: the minibus and the bus. The minibuses are more comfortable than the 

busses, and therefore the fares of the minibus are a bit higher. 

Figure 111-B Map of Grecia and surroundings 

a From an information paper from the municipality of Grecia 
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Demography 

In 1996 16 163 people lived in Grecia. The popuiatien has grown rapidly inthelast decades. The data in table table 

iii-1 show this. The division male-female is more or less fifty-fifty. x;;; 

Table lll-1 Population of Grecia 

1973 1984 1994 1995 1996 

#people 9 984 11 374 15 556 16 163 

source: information of the municipality of Grecia and Ministeria de economia, industria y commercio dirreccion general de 

estadisticas y censos 

Many families in Grecia are nucleus families, but it is told that there is an increase of the number of couples that live 

tagether but are unmarried. 

111.2 Economy 

In 1987 9 595 people were employed in Grecia. The main economie activities in Grecia are found in the agricultural 

sector. In 1995 more than half of the employment of Grecia was found in the primary, mainly agricultural, sector. 

There are 28 industrial activities in Grecia, this is 32,9% of the industrial activity in the canton Grecia, In these 28 

industries 684 people are employed. The tertiary sector has a share of 28.0% of the employees. In the tigure can be 

seen that the agricultural sector has even from Costa Rican perception a high share of employment in the 

agricultural sector and a relatively low share of the tertiary sector.X;v 

Figure IJJ-C Division of the employment 
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11111 primary sector 

•Secondary 
sector 

, o Tertiary sector 

Gl Others 

Grecia city has the basic services a city needs to live its live in comfort. Education facilities are taken care of in 

primary and secondary schools. Many shops and supermarkets can be found in the centre of the city. Religieus 

services and health services are available. 
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IV. Operationalisation 

Table IV-1. Operationalisation of the variables 

Variabie 

Extension 

a) the amount of people that 

have a paid job 

b) need of travel 

Operationalisation 

a) the number of people that have a paid job 

b) amount of trips made by the economie active popuiatien trom 

the crigin the crigin (the place of living) to the destination (place 

of work) and the other way around 
----··-····---·----·····-··------· ... -----·---···----··---·---··---·---·--·-~-----------··----·---------·-------·----···----·-····-···-····-·-·--·· 
Spread and direction 

a) job location 

b) the distance of the trip 

c) the duration of the trip 

d) the time the trips are made 

Modal choice 

characteristics of the journey 

.9) distance between home and 

work 

characteristics of the commuter 

a) GAM, Grecia city, Grecia (canton) excl. Grecia city and other. 

b) distance between home and work place in kilometres 

c) duration of the trip trom home to work in minutes 

d) time of the day the trips trom home to werk and vice versa are 

made 

a) the distance in kilometres the commuter thinks that the trip trom 

home to work has to conquer 
..................................................................................................................................................................................................................................................................... 

b) sex b) male orfemale 
~ag_e ___________________ c).... the number of years the commuter-lived, in one in the foiiÖwing 

categories 

1. 0-14 years 

2.15-24 years 

3.25-34 years 

4.35-44 years 

5.45-54 years 

6.55-64 years 

7.65 years-and more 
·-··--············------··-·--------·-···----... -·-···-·--·-·······-·-····--·~-:-----:-·~--::--- ------------·--·····---
d) civil status d) single, married or ether 

e) househeld situation e) number of people living in the house the commuter livesin and 

their ages (same categones as under c.) 

f) education f) the highest level of forma! education received by the commuter. 

When the commuter did not finish a course, this is expressed in 

the amount of years a specific level of education was followed. 
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g) type of job g) Expressed in one of the following categories: 

• professionals and technicians 

• directars and managers 

• administrative employees 

• merchants and salesmen 

• agricultural jobs 

• occupations related to transport 

• manufacturing I (textiles, confections, carpentry, 

masonry, painting, plumber's works, mechanics 

and electricity) 

• manufacturing 11 (graphics, chemistry, mining, 

metals, food and beverage, ceramics, leather, 

tobacco and other industrial goods) 

• stowage, cargo, and storage 

• personal services and allied jobs 

• not specified 

h) income level ... ·············-····························-······--········- ··t;)···············the amouïli···at· m·a·n·ey····(iïl···"thë-·ïaë·ä·l currencY)····th.e hO.üSehöïd .... Of 

i) vehicle ownership 

j) drivers licence ownership 

• characteristics 

transportation 

k) price 

I) time 

of the 

m) comfort of the available modes 

of transportation 

x i 

the commuter could spend monthly, given in categories: 

1. less than 50, 000 colones 

2. 50,000-100,000 colones 

3. 100,000-150,000 colones 

4. 150,00-200,000 colones 

5. 200,00-250,000 colones 

6. 250,000-300,00 colones 

7. 300,000-400,000 colones 

8. more than 400,000 colones 

i) number of cars in the househeld (0, 1 ,2,3 ... ) and the ownership of 

the commuter (yes = the commuter has a car of his own, no = 

the commuter does not have a car of his own.) 

j) ············ rïüiTïïJeroiëar-ëïrivers-ïiëeï1ëe5ïrïtï1e···ïloüseïloïd···ta:1 :2:3·.:·::·)···arïa····· 
the car drivers licence ownership of the commuter self. 

k) costs (expressed in the local currency) of a trip in the various 

available modes of transport 

I) time (in minutes) it takes to make the home to work trip with a 

the various available mode of transportation. 

m) the subjective experience of the space the commuter has for 

his legs and equipment. This comfort is either high. Regular or 

low 
-------------·-----------···--



Operationalisation 

Table IV-2 Sustainability criteria and their operationalisation 

Criteria 

• Economie 

1. eperating and maintenance casts 

2. accident cost 

3. infrastructure casts 

4. time casts 

Operationalisation 

1. casts per vehicle per 1000 kilometre. 

2. estimated accidents casts indicated by none, low or 

high. 

3. estimated infrastructure casts indicated by none, low or 

high. 

4. travel time per cammuting trip 
................ ···········----·-·-·····---·------··--·--·"'·---~--.. --------·- ------------·---··~---
• Environmental 

5. air polJution 5. indicated by none, little or much 

6. noise level 6. indicated by none, low or high 

7. visual intrusion 7. indicated by none, little or much 
"""""""-"'' "'''''"'"''""'"--''"" """"""''""'"""""'"''''''''' '' '""''''''"''"'"'""''""'''""""'-'ff _____ """"'"'••-• ...... u-••·~'""""''""'" ___ mu•, ... ,,,. ___ ,, ___ ,,, .. ,, .. ~,--.. --"-""' ... _''"' ... '-" .._,.,,_,,.., ... , .. _"""'" '''"''''"'"'"'' ... '"'' ... "'"''''""''''''"''-"""'"" 

• Energy use 

8. extent of energy use 8. indicated by none, little or much 

9. type of fuel 9. categories: 1. no fuel needed, 2. fossil fuel 3. ether 

• Land use 

10. Neighbourhood severance 10. indicated by none, little or much 

11. Spatial requirements for the modes of 11. indicated by none, little or much 

transports 
·----------·--------·-·-·-------------------··--------
• Humani Social 

12. Traffic safety 12. Estimated safety indicated by none, Jittle or much 

13. Politica! willingness 13. The willingness shown in documents and executed 

policies indicated by none, little or much 

14. Accessibility 14. Distance between home and work 

15. Equity 15. Difference between groups 

x 



Appendices 

V. The Interview 

In this appendix bath an English and a Spanish version of the used interview is presented 

XV 



Encuestador 
Numero de encuesta 
fee ha I 

Encuesta Traslado Laboral Diario desde Grecia 

1 1997 numero: .................... .. 

Elma Kloosterman 
San José, marzo 1997 
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Barrio de la persona que responde. 

Sexo de la persona que responde: 
masculino D 
feminino 0 

1. Preguntas sobre la situación de su familia 

a. l,Cuál es su estado civil? 
solterof-a 0 
casado/-a 0 
otros 0 

b. l,Cuántos ai'i.os tiene usted? 
.......... afios 

c. l,Además de usted, l,Cuántos otros miembros tiene este hogar? 
......... miembros 

d. l,Cuántos afios tienen estos otros miembros del hogar? 
(#) ........... miembros de 1-14 afios 
(#) ........... miembros de 15-24 afios 
(#) ........... miembros de 25-34 afios 
(#) ........... miembros de 35-44 afios 
(#) .......... miembros de 45-54 afios 
(#) ........... miembros de 55-64 afios 
(#) ........... miembros de 65 y mas afios 

e. l,Cuál es el ultimo afio o grado que aprobó de educación forma!? Marque silo 
ha completado. Si no, llena cuantos afios ha hecho. 

primaria 
secundaria 
técnico 
universitario 
otro ( explique) 

xvii 

si no, cuanto afios 
D ... 0 ....................................... . 
D ... 0 ....................................... . 
D ... 0 ....................................... . 
D ... 0 ....................................... . 
0 ... 0 ....................................... . 

f. l,Donde trabaja usted y que puesto desempefia usted? 
nombre de la empresa: .................................................................. . 
puesto: ..................................................................................... . 
dirección 
distrito: ...................................................................................... 
cantón: 
provincia: 

g. l,Cuántos miembros de este hogar tienen un trabajo remonerado? 
l.solo yo D 
2.yo incluso, ....... personas D 

h. Aproximadamente, en totall,de cuánto dinero dispone este hogar al mes? 
menos de 50.000 colones D 
de 50.000 a 100.000 colones 0 
de 100.000 a 150.000 colones 0 
de 150.000 a 200.000 colones 0 
de 200.000 a 250.000 colones 0 
de 250.000 a 300.000 colones 0 
de 300.000 a 400.000 colones 0 
más que 400.000 colones D 

i. l,Tiene usted licencia para automóvil? 
si D 
no D 

j. l,Cuántos miembros del hogar (persona que responde incluso) tienen licencia 
para automóvil? 
0 
1 
2 

D 
D 
D 

más (esp.) ............. D 

k. l,Posee carro propio? 
si 
no 

D 
D 



I. L,Cuántos carros hay en este hogar? 
0 D 
1 D 
2 D 
más (esp.) .............. D 

m. l, Cuál( es) carro( s) ti ene es te hogar? 
Primer carro: 
marca: 
tipo: 
afio: 
capacidad: 
combustible 

Segundo carro: 
marc a: 
tipo: 
afio: 
capacidad: 
combustible 

Otro(s) carro(s): 
marca: 
ti po: 
afio: 
capacidad: 
combustible 

................................................. cc 
diesel D 

gasolina: regular D 
super 0 

................................................. cc 
diesel D 

gasolina: regular 0 
super 0 

................................................. cc 
diesel D 

gasolina:regular 0 
super D 

2. Preguntas sobre el trabajo y medio de transporte 

a. L,Cuántas horas trabaja usted al dia? 
lunes . . . . . . . . . .. . .. ho ras 
martes . . . . . . . . . . . .. . horas 
miércoles 
jueves 
viernes ............. . 
sábado ............. . 

ho ras 
ho ras 
ho ras 

domingo.............. horas 

horas 

b. L,Cuántos kilómetros viajade su casaal trabajo (solamente ida)? 
......... kilómetros 

c. L,Cuánto tiempo dura el viaje de su casaal trabajo (solamente ida)? 
...... horas y ............. min u tos 

d. L,Regresa para almorzar a su casa? 
no 
si 

0 
0 

e. L,Qué medios de transpotte utiliza usted generalmeute parair a su trabajo y 
cuanto veces en una semana? Una vez es para ida y vuelta a su trabajo. 

# veces en una semana 
carro propio 
bus 
taxi 
moto 
caminando 
bicicleta 
otros, esp. 

f.L,Hace cuanto tiempo via ja de esta manera? 
.............................. (semanas/ meses,/ afios) 
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Solamen te llene cuando usa el carro para ir a trabajo 
g. t,Cuándo viaja con carro propio, donde aparca usted su carro en lugar de 
trabajo? 
al terreno del negocio D 
~~~~ D 
aparcamiento privado D 
otro, esp............. D 

h.t,Recive usted un pago por gastos de via je? 
si, torlos mis costos D 
si, un parte del costos D 
no,nada D 

i. t,Tiene que viajar durante su trabajo? 
muchas veces 
de vez en cuando 
nunca 

D 
D 
D 

Solamente llene cuando la respuesta a la pregunta anterior es positiva 
j. t,Cuál medio de transporte usa usted la mayoriade las veces para viajar durante 
su trabajo? 
carro propio 
taxi 
bus 
bicicleta 
caminando 
otro esp ................ . 

3. Conducta de escogencias 

D 
D 
D 
D 
D 
D 

a. l, Qué piense usted de la comodidad del medio de transporte que usa 
actualmente parair a su trabajo: 
alta D 
regular D 
baja D 

x 

b. t,Cuál medios de transporte podria usted usar parair a su trabajo como 
altemativa? 

carro propio 
taxi 
bus 
moto 
bicicleta 
caminando 
otros, esp. 

c.t,Si conoce usted a alguien que esta dispuesto a compartir su carro con usted para 
ir al trabajo, l, viajaria juntos? 
si 
no 

d. Presenta tarjeta numero 1 

D 
D 

l, Cómo valora usted los siete aspectos relacionados con el servicio de transporte 
durante el viaje a su trabajo? Ordene por irnportancia. Valore el aspecto que 
piense usted es el más importante con 1, el aspecto que es un poco menos 
importante con 2 etcétera y al fin el aspecto que es el menos importante valorelo 
con 7. 

costos de viaje 
comodidad del via je 
poder salir cuando quiere 
tener privacidad 
tiempo del viaje 
viajar en una manera segura 
categoria 

e. situaciones hipotéticas 

En esta parte de la encuesta se presentan 8 situaciones hipotéticas a usted, cada 
una de ellas contiene información sobre caracteristicas de un viaje al trabajo en 
carro, bus o en taxi y tratan del mismo viaje al trabajo. En cada situación dé su 
preferencia para un medio de transporte enesta situación particular. Recuerde que 



son situaciones bipotéticas! Quiero saber que baria usted en las situaciones que se 
presentan. 

Presenta tarjeta A. Por ejemplo: En este situación del viaje al trabajo los costos 
del viaje en carro corresponden a los actuales costos del combustibles, 
mantenimiento y el seguro del carro. Los costos del viaje en bus son el precio del 
ida, es enesta situación 150 colones. En taxi lo mismo viaje cuesta 1000 colones. 
En carro el viaje dura media bora yen bus el viaje dura 45 minutos. El via je en 
taxi dura media bora. La comodidad del bus es el espacio para las piemas y su 
equipaje y esta situación corresponde a una comodidad baja. Toda esta 
inforrnación debe ir en la tabla de la tarjeta. Eliga el medio de transporte de su 
preferencia en cada situación. Puede escoger entre viajar en carro, bus o taxi. 

Situación Carro Bus Taxi 
A 

4. Preguntas sobre otras actividades 

a. Realice cada una de las siguientes preguntas en orden y una a u na. l, Qué otras 
actividades además su trabajo bace usted (puede marcar varias opciones). Cuántas 
veces las bace al mes? Qué medio de transporte usa usted para bacerlas (varios 
medios posible)? 

negocios visitar campras recreación otro, 
familiares esp ..... 

carro 
bus 
taxi 
caminando 
otro, esp. 

b. l,Donde bace usted las otras actlvtdades? 

Negocios visitar compras recreación otro, esp ... 
familia 

Grecia 
Sarebi Norte 
Sarebi Sur 
San José 
Naranjo 
Tacares 
Alajuela 
Otros, esp .. 

c. Presenta tar;eta numero 2. 
l,Clasifique los medios de transportede acuerdo con la contaminación generada 
por persona. Por ejemplo: Un bus que transporte 40 pasajeros, su contaminación 
por persona es el resultado de dividir su emisión entre 40. 

bicicleta 
bus 
caminando 
carro 
compartir carro 
moto 
taxi 
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Interviewer 
Number of the interview 
date I 

xxi 

Interview Commuter trafjic from Grecia 

I 1997 

Elma Kloosterman 
San José, March 1997 

number: ...................... . 



Neighourhood of the respondent.. ......................................................................... . 

Sex of the respondent: 
male D 
female D 

1. Questions about the family situation 

a. i. What is your civil status? 
single D 
married D 
other D 

b. How old are you? 
.......... years 

c. Besides you, how many other memhers got this household? 
......... memhers 

d. How old are these other household members? 
(#) ........... members of 1-14 aiios 
(#) .......... members of 15-24 aiios 
(#) ........... members of25-34 aiios 
(#) ........... members of35-44 aiios 
(#) .......... memhers of 45-54 aiios 
(#) ........... members of 55-64 aiios 
(#) ........... members of 65 y mas aiios 

e. What is the highest level of formal education you received? Mark if it bas been 
completed. If not, fill in how many years you have done. 

primary 
secunday 
technica! 
university 
otro ( explain) 

yes no, how many years 
D ... 0 ...................................... .. 
D 0 .............................................. . 
D 0 .............................................. . 
D 0 .............................................. . 
D ... 0 ...................................... .. 

f. Where do you work and what possition do you occupy? 
Name ofthe enterprise: ................................................................. . 
position: 
addres 
district: ..................................................................................... . 
canton: ..................................................................................... . 
province: 

g. How many household memhers have a paid job? 
1.onlyme 0 
2.me included, ....... persons D 

h. Approximately, in total, howmuch mobey is available to this household every 
month? 
Less than 50.000 colones D 
from 50.000 to 100.000 colones D 
from 100.000 to 150.000 colones D 
from 150.000 to 200.000 colones D 
from 200.000 to 250.000 colones D 
from 250.000 to 300.000 colones 0 
from 300.000 to 400.000 colones D 
more than 400.000 colones 0 

i. Do you have a car drivers license? 
yes 0 
no D 

j. How many household memhers (including respondent) do have a car drivers 
licesnse? 
0 D 

D 
2 D 
more (esp.)............. 0 

k. Do you own a car? 
yes 0 
no D 
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I. How many cars are in this household? 
0 0 
1 0 
2 0 
more (esp.).............. 0 

m. Which car(s) are in this household? 
First car: 
brand: 
type: 
year: 
capacity: 
fuel 

Second car: 
brand: 
type: 
year 
capacity: 
fuel 

Oher car(s): 
brand: 
type: 
year: 
capacity: 
fuel 

xxi 

................................................. cc 
diesel 0 

gasoline: regular 0 
super 0 

................................................. cc 
diesel 0 

gasoline: regular 0 
super 0 

................................................. cc 
diesel 0 

gasoline:regular 0 
super 0 

2. Questions about the work and mean of transport 

a. How many hours do you work daily? 
monday .............. hours 
tuesday .. ... ......... hours 
wednesday.............. hours 
thursday . . . . . . .. . . . . . . hours 
friday ..... ... .... .. hours 
saturday ..... .... ..... hours 
sunday ..... ..... ... . hours 

b. How many kilometres do you have to travel from your house to work ( one 
way)? 
......... kilometres 

c. How many time does the trip from house to work take ( one way)? 
...... hours and ............. minutes 

d. Do you come home for lunch? 
no 
yes 

0 
0 

e. Normally, which modes of transport do you use to go to work and how many 
timesa week do you use them? One time meanse a round trip. 

# times a week 
own car 
bus 
taxi 
motor 
walking 
bike 
others, esp. 

f.For how long have you traveled this way? 
.............................. (weeks/ months,/ years) 



Only jill in when the car is used to go to work 
g. When you travel by car, where do you park it, in your place of working? 
At the terrain ofthe enterprise 0 
At the street 0 
at a private parking lot 
other, esp ............ . 

0 
0 

h.Are your travel expenditures compensated financially? 
yes, all my costs 0 
yes, a part of the costss 0 
no, nothing 0 

i. Do you need to travel during work time? 
often 
sometimes 
never 

0 
0 
0 

Only ft! in when the answer of the former question was positive 
j. Which mean of transport do you use mostly to travel during work time? 
Owncar D 
taxi 0 
bus 0 
bike 0 
walking 
other esp ................ . 

3. Choice behaviour 

0 
0 

a. How do you value the comfort of the mean of transport which you actually use 
to go to work? 
high 0 
regular 0 
low 0 

b. Which means of transport could you choose as alternative to go to work? 

Owncar 
taxi 
bus 
motor 
bike 
walking 
other, esp. 

c If you would know somebody prepared to share a car witg you, would you travel 
together? 
yes 
no 

d. Present card number 1 

0 
0 

How do you value the seven aspects related to the transport services during the 
trip to work.? Rankthem according their importance. Value the aspect you think is 
the most important with 1, the aspect which is a bit less important with 2 etcetera , 
and at the end the aspect what is the least important, value it with 7. 

Costs of the trip 
comfort of the trip 
be able to leave whenever 
you wantto 
having privacy 
duration of the trip 
travelling in a safe way 
status 

e. hypotetical situations 

in this part of the interview 8 hypothetical situations will be presented to you., 
every one contains information a bout characteristics of a trip to workin car, bus 
or taxi. The concern the same trip to work. Give in every particular situation your 
preferenee for one of the modes of transport. Remind that the situations are 

XX 



hypothetical! I would like to know what you would do in the situation that will be 
presented to you. 
Present card A. For example: In this situation ofthe trip to work the costof 
travelling by car correspond to the actual costs for fuel, maintenance and 
insurance ofthe car. The costs of travelling by bushere are, one way, the price of 
a one way 150 colones. By taxi, the sametrip costs 1000 colones. By car, the trip 
takes halfan hour, by bus the trip takes 45 minutes. The trip by taxi takes halfan 
hour. The comfort of the bus is the space one has for his legs and lugage. In this 
situation the comfort is low. All this information can be found in the table on the 
card. Choose the mode of transport you prefer to travel with in every situation. 
You can choose between travelling by car, bus and taxi. 

Situacion Car Bus Taxi 
A 

4. Questions about your other activities 

a. Ask the following questions one by one. Which other activities, next to your work, 
do you have (more than one option is posible). How many times a month do you 
do this? Which meao of transport do you use to do it? (various modes posible)? 

b. Where do you have these other activitiess? 

XXV 

bussiness family shopping recreation others, 
visits esp ..... 

car 
bus 
taxi 
walking 
other, esp. 

c.Present card 2. 

bussiness family shopping recreation others, 
visits esp ..... 

Grecia 
Sarebi Norte 
Sarebi Sur 
San José 
Naranjo 
Tacares 
Alajuela 
Otros, esp .. 

Rank the modes of transport accordmg to the contammat10n generated per person. 
For example:: One bus that transports 40 passengers, the contamination generated 
per person is the result of dividing the emision by 40. 

Bike 
Bus 
Walking 
Car 
Carpooling carro 
motor 
taxi 



The preferenee maasurement 

Vl. The Preferenee Measurement 

In this research more is needed to know about the way commuters weight characteristics of a mode of transport in 

order to make their choice to use one of the means of conveyance. This is done with the help of a so-called de

compositional multi-attribute preferenee choice model. In this appendix first will be explained what these models are 

and after that will be discussed the use of such a model in the research of commuters traffic of Grecia. 

V1.1 Compositional and de-eompositional multi-attribute preferenee models 

lt is desired to have an insight in the link between the characteristics of the modes of transport and the preferences of 

the users, because they both can be influenced by measures that will be taken with respect to the urban and regional 

environment. To study this link a preferenee measurement is done. 

Two types of preferenee measurement models can be distinguished: the de-compositional and compositional multi

attribute preferenee models. In de-compositional multi-attribute preferenee models, the part-worth utilities of the 

attributes are derived trom the individual preferences tor (hypothetical) alternatives. The overall utility is decomposed in 

part-worth utilities. 

In compositional multi-attribute preferenee models however, the overall utility is composed trom part-worth utilities. 

Therefore respondents are asked to weight every attribute, thus creating self-explicated part-worth utilities. This 

method has the practical advantage that no measurement technique tor the weight factors has to be used. Their are 

some disadvantages as well. First the opinions of the individuals upon the importance of attributes within their own 

choice process is not very reliable. Often it happens that attributes that are in reality unimportant, are overestimated. A 

reason tor this is probably that the individuals are nottoreed with this method to compare the different attributes of an 

alternative with each other. A second disadvantage is that it is unknown how to integrate the several opinions into one 

total opinion. Which way of integrating is the best can not be tested because the total opinionis unknown. xv 

Vl.2 Preferenee maasurement for modal ehoiee 

To avoid the disadvantages mentioned in the former section, a special case of decomposition models, a stated choice 

model, is used in this research regarding commuter traffic. Within these models can be worked with profiles. A profile 

is an description of an (sometimes hypothetical) alternative. The profiles have to be placed in choice sets. Per choice 

set the individual is asked to make a choice for one of the alternatives. The development process of the profiles is as 

fellows: at first one needs to know which attributes have to be taken into account. At any rate, the important attributes 

need to be taken into the measurement. These could be sorted out by an pre-investigation or literature study. The 

attributes have to be taken that can be influenced by the policy makers. From every attribute the levels need to be 

established. After that one needs to make combinations of the attribute levels in such a way that profiles are created. 

When all possible profiles are generated, it is called a full factorial design, very often a lot of profiles are available. That 

is why is worked with a fractional factorial design. After the design of the profiles they can be presented at the 

respondents. After all, a model has to be specified and parameters have to be estimated. For this several techniques 

are available.xvt 

For the preferenee measurement used tor the modal choice between car and bus tor cammuting trips, first the 

attributes that had to be t~ken into account needed to be defined. This was done with the help of a key person who 

explained that tor cernmuting trips the main attributes are tor the car the price and travel time and the main attributes 

tor the bus are the price of a fa re, the travel time and the comfort of the bus. The travel time per car is not valued the 

same way as travel time per bus, therefore this are two alternative specific variables. Every attribute has two levels. 

The prices of a bus fare (one way) is either 150 or 300 colones. The travel time per bus is either% or 1~ hour. The 

comfort (space tor the legs and luggage) of the bus is high or low. Per car the price (costs of the fuel, maintenance and 

insurance per trip trom home to work) of is the actual price or 100% higher. The travel time per car is ~ or 1 hour. 
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Appendices 

Wh en specifying the levels of the attributes, is thought of a trip trom Grecia to the capita! city of Costa Rica, San Jose. 

A trip trom Grecia to San Jose takes by bus more or less 1 1/4 hours and costs 120 colones. By car the travel time is 

more or less 50 minutes. With these variables 2X2X2X2X2=32 profiles could be created. This is a full factorial design 

in which all possible combinations of attribute levels are taken into account. Here it we have 32 profiles, this is too 

many, therefore a fractional factorial design is used. 

Vl.3 Fractional factorial design 

In the most simple case, it is assumed that the utility an individual gives tor a certain profile is an summatien of the 

part-worth utilities of the distinct attribute levels. lf the utilities are accounted this way, it is called a main effects model. 

In this case the utility of one attribute is given independently trom the other attributes: the part-worth utility of the one 

attribute is not influenced by the level of another attribute of the profile. lt is possible that the utility the individuals give 

is not that simple to explain. lt can be that first, second or higher order interaction effects occur. A first interaction effect 

occurs when within couples of attributes the derived utility is influenced. The maasurement is not a simple summatien 

of the main effects. For example, it could be that an individual values a big house or a house with a large backyard 

positively. But when both characteristics are found, the individual could react less positive, because the maintenance is 

expected to take a lot of time and money. A smal! house with smal! backyard could be valued extra negative. The 

valuation is not a simple summatien of main effects. lt is ditticuit to interpret the higher interaction effects, and in 

practise they hardly add sarnething tor the explanation of the utilities. First order interaction effects are, in genera!, 

interpretabla and meaningful tor explanation. A characteristic of a full factorial design is that all possible interaction 

effects can be taken into account. An other characteristic is that all possible effects are statistically independent trom 

each other. The correlations are zero. By this, the parameters can be estimated unbiased. This is why it is impossible 

to easily skip some profiles. 

The use of a fractional design has to do with interaction effects and statistica! independence. lt is possible to select a 

minimal amount of profiles trom which can be said that the main effects (normally the most important) are independent 

trom each other. lf the main effects are (A),(B),(C),(D), and (E). The first order effects are (A*B), (A*C), (A*D), (A*E) 

(B*C), (8*0), (B*E), (C*D), (C*E) and (D*E). The second order effects are (A*B*C) etc. and higher order effects are 

made following the same principle. xvii 

In our investigation we have 5 attributes. To reduce the amount of profiles, in a way that the statistica! independenee is 

guaranteed, tour effects namely (A), (8), (C) and (D) and the third order effect (A*B*C*D) are used. Thus, the third 

order effect bacomes a main effect. This is only possible when is assumed that the third order interaction effects 

(A*B*C*D) does not play an important role. Now there are only 16 profiles left, as can beseen in table vi-1. 

After generating the design, the profiles were made concrete. Like was said before, every attribute has two levels (-1 

and 1 ). The 'translation' can beseen next to table (table vi-1 ). These profiles were presented to the respondents. The 

respondents were asked to state their preferences towards the profiles. This can be done in saveral ways, like tor 

example with a rating scale or ranking. Here a so-called stated choice model is used. The respondent can choose one 

alternative (bus or car), so preterring one alternative over another. For the further calibration of the parameters it is 

wanted to add a • base alternative'. Th is base alternative is defined the same in every choice set . Here the base is the 

taxi with a price of 1 000 colanes and a travel time of half an hour. 
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Table Vl-1 The profile design 

price travel fa re 

trip car) time price 

(car) (bus) 

A B c 

-1 -1 -1 

-1 -1 -1 

3 -1 -1 1 

4 -1 -1 1 

5 -1 1 -1 

6 -1 -1 

7 -1 

8 -1 

9 1 -1 -1 

10 -1 -1 

11 -1 1 

12 -1 

13 -1 

14 -1 

15 1 

16 

Vl.4 Presentation 

travel 

time 

(bus) 

D 

-1 

1 

-1 

1 

-1 

-1 

-1 

-1 

1 

-1 

-1 

comfort 

(bus) 

A*B*C* 

D) 

1 

-1 

-1 

1 

-1 

1 

-1 

-1 

1 

-1 

1 

-1 

-1 

The preferenee maasurement 

price trip car 

-1= the actual price, 

1 = 100% higher than actually normal 

travel time (car) 

-1 = Y:z hour 

1= 1 hour. 

fare price by bus 

-1= 150 colanes 

1 = 300 colon es 

travel time by bus 

-1= % hour 

1= 1Y:z hour 

comfort of the bus 

-1= low 

1= high 

The profiles were presented to the respondent on little cards explaining the alternatives and their attributes. Befare the 

profiles were presented to the respondents, the following introduetion was given. 

In this part of the interview 8 hypothetical situations wil/ be presenled to you. Every one of them contains information 

about characteristics of a trip from home to work by car, bus and taxi. They concern the same trip from home to work. 

Give in every particu/ar case your preferenee for the use of one of the means of transportation. Remember that the 

situations are hypothetical. I wou/d like to know what you wou/d do in the situations that I wil/ present to you. (card a. is 

presenled as an example) 

Carda 

Mode of transport Characteristics Value 

Car costs of the trip actual prices 

travel time Y:z hour 

Bus casts of the trip 150 colanes 

travel time %hour 

comfort low 

Taxi costs of the trip 1000 colanes 

travel time Y:z hour 

xxi 



Appendices 

In this case of a trip to work, the costs of the trip by car are the sa me as the actual costs of the fue/, maintenance and 

insurance of the car. The costs of the trip, when it is made by bus, is the price of a one way trip 150 colones. By taxi, 

the sa me trip wil/ cost 1000 colones. By car the trip takes halfan hour, by bus it takes 45 minutes. By taxi the trip a lso 

takes halfan hour. The comfort of the of the bus is the space you have for your legs and luggage. In this situation this 

comfort is low. All this information you can find in the table on the card. Choose the mode of transport of your 

preferenee in this situation. You can chose between car, bus and taxi. 

After this introduction, the profiles were presented. There are 16 profiles, but per respondent only 8 profiles were 

presented, because it would be to many to present all 16 tasks to one respondent. The 8 profiles were randomly 

selected out of the 16. Amongst the respondents were people that do and do not own a car. The not car owners were 

told to pretend they have a car (and drivers license) of their own. 

V1.5 Analysis with a multi nomial logit model 

For the analysis of the results of the stated choice maasurement a multinomial logit model is used. When the 

preferences are measured, they can be used to delermine the part worth utilities of the characteristics and eventually 

the interaction effects. The goal is to find out what the influence of the variable(s) is on the final preference. First a brief 

description of the multinomiallogit model will be given. The multinomiallogit model has the following assumptions: 

• choice sets may vary across individual. 

• every alternative can be defined in terms of characteristics or attributes 

• an individual values every attribute with a certain part worth utility 

• every individual makes a combination of the part worth utilities so that (s)he creates one final utility for an 

alternative 

• there is heterogeneity, this means that the preferences and utilities can vary between individuals; and the utility the 

individual gives an alternative is not constant over time. 

• the individuals have utility maximising choice behaviour. 

The assumptions make clear that the utility is not constant and that not all individuals derive the same utility trom an 

alternative. Thus, we can not know which alternative will be chosen, we can only say what the probability is that a 

certain alternative is chosen. The probability that individual i will choose alternative j equals the probability that the 

utility derived trom this alternative will be greater than the utility the individual derives from every other alternative. This 

is used in the multinomial logit model. The assumptions are translated into mathematica! terms. The model can be 

described with the following formula (for the mathematica I derivation see Hensher and Johnson (1981 )). 

exp (Vcar) Pcar = _____ ____.:::........:.. _ __:_ ____ _ 

exp (V car) + exp (Vbus) + exp(V taxi) 

The Pcar is the probability that the alternative 'car' will be chosen by the individual. The Vcar, Vbus and Vtaxi are 

respectively the utilities the individual derives from the alternatives car, bus and taxi. These utilities can be derived from 

saveral parth worth utilities, like the Vcar. prlce and the Vcar, ume . These are the part worth utilities an individual derives 

trom the attributes price and time of the car alternative. The part worth utilities can be integrated to a total utility by 

summing the parth worth utilities. In formula form this is described as Vcar=J3car. prtceX car, price+l3cartimeXcar, time· Here X car, 

price and Xcar, time are respectively the scores of on the car for the attributes 'price' and 'time', and l3car, price and l3car, time are 

weight factors. 
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The preferenee measurement 

The most important characteristics of the multinomiallogit model are that: 

1. the probability that alternative j is chosen increases when the structural utility (V) component of alternative j 

increases. 

2. the probability that alternative j is chosen increases when the structural utility component (V) of another alternative 

decreases. 

3. the probability that an alternative will be chosen is independent of the absolute value of the structural utility 

component, this is only depending on the ditterences between structural utility components. 

4. the relation between the probabilities of two alternatives (e.g. Pcar/Pbus) only depends on the ditterenee between 

the structural utility components of the alternatives (Vcar,Vbus). This is not depending on the structural utility or 

the existence of other alternatives, Hensher and Johnson (1981)Yviii. 

The multinomiallogit model is used to find out what the influence of each attribute is upon the final preferences and for 

predietien of the choice behaviour in the future. To estimate the parameters or the weight factors of the attributes, we 

need intermation about the individual choice sets, the individual choice behaviour and the attribute scores per 

alternative. The parameters are searched with the help of a 'likelihood' function. After we have found the parameters 

we can use these logether with the intermation about the choice sets and the attribute scores per alternative tor the 

predietien of the choice behaviour in the future. xix After the determination of the weight factors with help of the 

likelihoed function, the 'goodness of fit' can be determined. In other words, the quality of the parameters is assessed. 

This is done with the 'likelihood ratio index' and the 'likelihood ratio statistic, both trom McFadden (1974,1976)xx These 

ratios gives an indication of how well the expected choice behaviour matches the observed choice behaviour. In these 

methods the loglikelihood tunetion (L) is optimised. L(p) is a negative value that gives us intermation about the 

appropriateness of the parameters p. The log-likelihoed tunetion always gives an negative value, the maximum of this 

tunetion is zero. When the log likelihoed tunetion is zero, this means that the reality is perfectly predicted. 

The estimated model is compared with the so-called zero-model. In this model all parameters are assumed to be zero. 

The estimated model can reproduce the observed choice behaviour 

best when the ditterenee between the L(O) and L(p) is largest and L(O) 0 

L(p) is ciosest to zero. In the tigure this is illustrated. 

The likelihoed ratio statistic is defined as : 2L(p) - 2L(O). The 

statistica! distribution of this measure is approximately chi-squared 

(df= number of parameters). With this, it can beseen if the estimated model is significant better than the zero model. 

/\2 

The likelihoed ratio index (p2
) is defined as p 

L(p) 
=I---. 

L(O) 

The value of the likelihoed ratio index is in between 0 and 1. Only when the model specificatien is very bad, the 

likelihoed ratio index can be negative. This likelihoed ratio index is also referred to as McFadden's Rho square. 

Vl.6 Results 

In the personal interview data have been collected. With this data the model can be estimated. This has been done 

with help of the computer program Ntelogit ©a . This program estimates the utility of the means of transport bus and 

car, with respect to the taxi~ lt a lso estimates the utility of long and short travel times and high and low prices of the bus 

and car and, high or low comfort of the bus. 

a Ntelogit v2.0m ©, 1991-1993, Multinomial Logit Estimation Program, Inteligent Marketing Systems, inc. 
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For the estimation 1859 choice sets have been used from around 232 respondents. The value of the log likelihoed 

when all parameters are assumed to be zero (the L(O)) is -2043.5366. The value of the L(~). which represent the log 

likelihoed of the optimised parameters, is -1722.4540. The value of the likelihoed ratio statistic is 644.1652. 

The value of the McFadden Rho Squared is 0.157121. 

This means that the parameters estimate the observed 

utilities pretty well although not perfectly. The estimated 

parameters can be seen in the below presented table. 

Table Vl-2 Estimated parameters 

parameter 

car 

bus 

price of car 

travel time by car 

price of bus 

travel time by bus 

comfort bus 

L(O) L(f3) 0 

-2043.5366 -1722.4540 

Utility (V) Significanee 

1.7463012 0.0000 

1.5820210 0.0000 

-0.84054418 0.0000 

-0.32456630 0.0012 

-0.24383163 0.0145 

-0.63913295 0.0000 

0.49231145 0.0000 

When the significanee of the parameters would be less than 0.05 this would mean that the variabie is assumed to be 

really different from zero. Here the values of the significanee are all smaller than 0.05, which means that they are all 

relevant. The utility the respondents give to specific mode is expressed with the value of the parameters trom the 

mode. The utility of the taxi is set at zero. When the price of the car gets higher, the utility the respondents derive trom 

it, decreases. The same happens with the price of the bus, but to a lesser extent. When the travel time by car gets 

langer, the utility declines. This is the same with the travel time by bus. When the comfort gets higher, the utility 

increases. In general it can be said that with respect to travelling by taxi, the utility of travelling by car is higher than 

travelling by bus. 

The model has been estimated in order to find out which and how characteristics could be changed in order to change 

the modal split in such a way that a more sustainable transport system wilt be developed. lt has been explained that it 

is more sustainable to use the bus instead of the car. The probability an alternative is chosen over another alternative 

can be calculated with the formula. Because the bus is a more sustainable mode of transport than the car, the 

probability the bus is chosen over the car and the taxi is calculated. This results in the values for the probability as 

presented in Table Vl-3. 

lt can be concluded that the probabilities that the bus is chosen over the car, are in general high. Especially when the 

casts tor travelling by car are increasing the probability the bus will be chosen is high. Situation 1 0 is the best 

representative tor the actual situation. lt can be seen that in the present situation it is not probable that the commuter 

will choose the bus. The effects of the changing of the attributes can also be seen in the table. When only the travel 

time of the bus is reduced, this is situation 2, the probability increases till 0.404. When the busses are a lso made more 

comfortable, the probability the bus is chosen as mode of transport is 0.648 (this is situation 6). When the prices rise 

also, when the comfort increases, (situation 22) the probability drops a little, but not much. When we campare the 

actual situation with the situation in which the travel time by car gets shorter, situation 9, it can be seen that the 

probability the bus is chosen gets very small, only 0.094. The biggest probability that the bus is chosen over the car 

and taxi is represented in situation 8, where the attributes of the bus are the best (cheap, fast and comfortable) and of 

the car the worst (expensive and slow). 
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The preferenee maasurement 

The results show that the respondents are most sensitive tor changes in the costs of travelling by car. lf it is assumed 

that these findingscan be generalised toother sorts of trips, e.g. shorter trips than presented to the respondents, it can 

be said that policies tor improving the probabilities of choosing the bus over the car and taxi are in order of importance: 

• to increase the price for travelling by car. 

• improve the bus service in order to make the travel time by bus shorter. 

• improve the bus service in order to make travelling by bus more comfortable. 

• increase in travel time by car 

• and decrease of the price of the bus 

The last two policies will not sort as much effect as the former three policies. 

Table Vl-3 Probabilities the bus will be chosen 

choosing the bus with characteristics over the taxi and the car with characteristics: probability 

150 colones, % hour, low comfort actual price, Y. hour 0.270 

2 150 colones, % hour, low comfort actual price, 1 hour 0.404 

3 150 colones, % hour, low comfort 100% more expensive, Y. hour 0.6358 

4 150 colones, % hour, low comfort 100% more expensive, 1 hour 0.720 

5 150 colones,% hour, high comfort actual price, Y. hour 0.498 

6 150 colones, % hour, high comfort actual price, 1 hour 0.648 

7 150 colones, % hour, high comfort 1 00% more expensive, Y. hour 0.825 

8 150 colones, % hour, high comfort 1 00% more expensive, 1 hour 0.873 

9 150 colones, 1 Y. hour, low comfort actual price, Y. hour 0.094 

11 150 colones, 1 Y. hour, low comfort 100% more expensive, Y. hour 0.329 

12 150 colones, 1 Y. hour, low comfort 100% more expensive, 1 hour 0.418 

13 150 colones, 1 Y. hour, high comfort actual price, Y. hour 0.217 

14 150 colones, 1 Y. hour, high comfort actual price, 1 hour 0.336 

15 150 colones, 1 Y. hour, high comfort 100% more expensive, Y. hour 0.568 

16 150 colones, 1 Y. hour, high comfort 100% more expensive, 1 hour 0.658 

17 300 colones, % hour, low comfort actual price, Y. hour 0.186 

18 300 colones, % hour, low comfort actual price, 1 hour 0.293 

19 300 colones, % hour, low comfort 100% more expensive, Y. hour 0.520 

20 300 colones, % hour, low comfort 100% more expensive, 1 hour 0.613 

21 300 colones, % hour, high comfort actual price, Y. hour 0.378 

22 300 colones, % hour, high comfort actual price, 1 hour 0.527 

23 300 colones, % hour, high comfort 100% more expensive, Y. hour 0.744 

24 300 colones, % hour, high comfort 1 00% more expensive, 1 hour 0.809 

25 300 colones1 Y. hour, low comfort actual price, Y. hour 0.060 

26 300 colones1 Y. hour, low comfort actual price, 1 hour 0.104 

27 300 colones1 Y. hour, low comfort 1 00% more expensive, Y. hour 0.232 

28 300 colones1 Y. hour, low comfort 1 00% more expensive, 1 hour 0.306 

29 300 colanes 1 Y. hour, high comfort actual price, Y. hour 0.145 

30 300 colanes 1 Y. hoi.lr, high comfort actual price, 1 hour 0.237 

31 300 colanes 1 Y. hour, high comfort 100% more expensive, Y. hour 0.447 

32 300 colanes 1 Y. hour, high comfort 1 00% more expensive, 1 hour 0.541 
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VIl. Characteristics of the cars 

From the 179 cars in the households for 8.9% is unknown of what type they are. But from the rest can be said that most 

(58%) are passengers cars. Same 10.1% of the cars are so-called four wheel drives and the samepercentage of cars 

are piek-ups. In the category jeep do 7.8% of the cars fall, and if these are included in the category of the four wheel 

drives, the latter will make up tor 17.9% of the cars. Grecia lies amidst a agricultural area, this could be the reason for 

this high percentage. The rest of the cars are other like trucks and microbuses, tagether they make up for 5.6%. The 

most used car is a of the brand Toyota (24.7%), foliowed on a distance by Nissan/Datsun with a 18.5% share. Other 

brands that are frequently found are Honda (9.6%) and Hyundai (9.0%). Most cars (58.3%) use gasoline super for fuel 

and 25.1% use reg u lar gasoline. !3.1% use diesel and for the rest (3.4%) of the cars it is unknown which fuel they use. 

The cars were made between 1965 and 1997. On the average the cars were made in 1987, which means that they are 

on the average ten years old. The cars from 1986 till 1989 make tagether more than 52% of the share of cars. Only 

twenty and a half per cent of the cars is from the nineties, that means that the rest, almast eighty percent, is older than 

seven years. 66.3% of the cars is from the eighties. The cars from the seventies take a share of 1 0.8%. The lasting 3% 

is trom the sixties. A peak of cars are made in the years around 1978. 
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Comparison of the results with the MDSR-investigation regarding commuter traffic of San Ramón 

VIII. Comparison of the results with the MDSR-investigation regarding 

commuter traffic of San Ramónxx• 

Within the frame work of the MDSR project, an investigation has been executed regarding the commuter traffic of San 

Ramón. In this appendix the results of the San Ramón commuter traffic investigation and the investigation regarding 

commuter traffic of Grecia will be compared. 

Vlll.1 Research regarding Grecia and San Ramón 

As has been discussed in appendix 111 about Grecia, in 1996 16 163 people lived in Grecia. The population of San 

Ramón is a smaller, in 1995 San Ramón had 13 257 inhabitants. On the map in section 1.2 the location of both towns 

can be seen. 

The problem definition of the 'San Ramón research' is 'What can be changed about the flow of commuter traffic of car 

owners trom the city of San Ramón, Costa Rica, in order to come to more sustainable regional development? One will 

notice that this is remarkable different trom the investigation regarding commuter traffic of Grecia on two points. The first 

is that in this investigation is looked at Grecia, whilst in the other case San Ramón is investigated. But the largest 

ditterenee can be found in the subjects. In the San Ramón investigation, research is done about what can be changed 

about the flow of car owning commuter, whilst in the Grecian research all commuters have been looked at. Thus, the 

population of research is different. And the sampling method has to be adjusted to the population, therefore these are 

different too. In the investigation amongst commuters trom Grecia, an area sampling method has been used. In the 

research in San Ramón also an area sampling has been used, but here by observation a division has been made 

according to income strata. lt was assumed that in the richer neighbourhoods more car owners would live, therefore is 

looked tor more respondents in these neighbourhoods. This has to be taken into account when the results are 

compared. The methods of data colleetien has been almost the same. In the San Ramón investigation 209 car owning 

commuters have been interviawed and were involved in the preferenee measurement. In the Grecian part 285 

interviews and preferenee maasurement respondents were used. The results of the Grecian and San Ramón's 

commuter traffic will be compared hereafter. This will be done by camparing the results of the all Grecian commuters 

with the result of the car owning respondents of San Ramón and by camparing the results of the Grecian car owning 

commuter of the sample with the car owners of San Ramón. From the 285 Grecian respondents 115 own a car. 

Vlll.1.1 Extension 

With respect to the extension of the commuter traffic it can be seen that about the size of the economie active 

population no recent intermation has been found. lt already has been recommended in section 4.3 that the data 

conveniences should be improved. About the need of travel it can beseen (seeTable Vlll-1) that the car owners of 

Grecia make on the average less round trips per week than the average respondent. But the car owners of San Ramón 

make more trips weekly. This could be explained by the tact that the San Ramon car owners work more in their own 

canton than the Grecian car owners (see next section), which might result in more trips (lunching at home). 

Table Vlll-1 Comparison number of round trips 

Grecia car owners Grecia car owners San Ramón 

average number of round trips weekly 7.2 7.0 10 
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Vlll.1.2 Direction and spread 

With respect to direction and spread of the commuter traffic it can be seen that the location of the jobs differ for the 

different groups. Grecian commuters go to work more to the GAM than the car owning commuters trom San Ramón. 

The car owning commuters trom Grecia go even more to the GAM. lt can be concluded that the attraction of the GAM 

tor workers from Grecia is higher than for San Ramón. An explanation for this could be that tor Grecia the GAM is 

closer, not in distance, nor time but psychologically. From San Ramón other cities, like Puntarenas, are nearby, 

therefore the focus on the GAM is less. 

Table Vlll-2 Direction and spread, comparison 

Grecian Respondents Grecian Car owners San Ramón car owners 

GAM 25.0 29.7 19.1 

own canton 70.7 62.2 74.1 

own district 62.0 54.1 62.3 

Vlll.1.3 Modal choice 

The modal choice for the commuter trips is described with the characteristics of the journeys, the commuter, and the 

transport system. Here only the characteristics of the commuters, their preferences and choice behaviour will be 

discussed. The characteristics of the journey are more or less discussed in the former section about the direction and 

spread, and the transport system is assumed to be tor both towns more or less equal. 

Characteristics of the cammufers 

In the below presented table (table viii-3) the division male-female of the different groups of respondents are shown. As 

can be seen trom all Grecian respondents, the division of workers over both sexes is almost equal. From the division of 

the car owners of Grecia and of San Ramón it is shown that only a quarter of the car owners is female. There are more 

men that own a car than women. 

Table Vlll-3 Sex of the commuters, comparison 

Grecian Respondents 

n=285 

male 

56.8% 

temale 

42.1% 

Grecian Car owners 

n=115 

male 

75.4% 

temale 

24.6% 

San Ramón car owners 

n=209 

male 

±75% 

temale 

±25% 

The car owners of Grecia are a bit younger than the average Grecian respondent, the average ages are respectively 

32.0 and 36.2 years. From the car owning commuter of San Ramón the average age is unknown, so no comparison can 

be made on this point. The civil status of the respondents show that the car owners are mostly married people. 

Respectively. 75.7% in Grecia and 82.3% in San Ramón is married. The share of married people trom all commuters is 

much lower. Only 59.3% is married. The rest is single or has an other civil status. The amount of members of the 

households the responden~s live in, are tor all groups the same. Alllive tagether with 4 or 5 people. 
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Table Vlll-4 Civil status, comparison 

Grecian Respondents 

n=285 

married single 

59.3% 36.5% 

other 

4.2% 

Grecian Car owners 

n=115 

married single 

75.7% 21.7% 

other 

2.6% 

San Ramón car owners 

n=209 

married single 

82.3% 12% 

other 

5.7% 

The car owners are in general higher educated than the average respondent. The Grecian respondents were already 

highly educated, 38.2% of them finished education at univarsity level. For both the car owners trom Grecia and San 

Ramón this share is almost 50% . In tigure viii-a the division of the commuters over the distinct job categories can be 

seen. The division of the three groups over the categories is very different. lt can be seen that in the first group, the 

group of professionals and technicians the share of car owners trom both Grecia and San Ramón is higher than the 

share of all Grecian respondents. The very high share of San Ramón car owners in the first group can partly be 

explained by the univarsity of Costa Rica that is situated in San Ramón. The univarsity has created a lot of jobs in this 

category. 

Figure VIll-A Division over job categories, comparison 
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111 G re c ia n Re sponden ts 

• G re c ia n Ca r o w n e r s 

oSan Ramón car ow ners 

1=professionals & technicians; 2=directors & managers; 3=administrative employees;4=merchants & salesmen; 5=agricultural jobs; 

6=occupations related to transport; 7=manufacturing I (textiles, confections, carpentry, masonry, painting, plumber's works, mechanics 

and electricity); 8=manufacturing 11 (graphics, chemistry, mining, metals, food & beverage, ceramics, leather, tobacco and other 

industrial goods); 9=stowage, cargo, and storage;10=personal services and allied jobs. 

The households of the car owners have more money to spend than the average respondent of Grecia. The share of 

households that earn less than 100,000 colones per month is tor all Grecian respondents 43.6%. From the households 

of the car owning commuter's these shares are respectively 27.9% tor Grecia and 25.4% tor San Ramón. 
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Vlll.1.3.1 Observed modal choice 

The modes of transport that were finally chosen to travel with have been presented in the following figure. No very big 

ditterences are noticed in the choice between modes of transport between Grecian and San Ramón car owners. lt will 

not come as a surprise that the car owners trom both Grecia and San Ramón choose the car more often than the 

average respondent of Grecia. In stead of using the car, the average respondent walks more and uses more often the 

bus and taxi. 
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Vl//.1.3.2 Preferences of the respondents 

San Ramen car ow ners 

Grecian Car ow ners 

Grecian Respondents 

The preferences that were asked show that tor the different groups of commuter the comfort ranks highest, thus this is 

the most important variabie for the commuters. After that the groups show big variances. The Grecian respondents and 

the car owners of San Ramón rank the different aspects almost equal, but the Grecian car owners rank the aspects very 

different. The car owners of Grecia told that 'the status' is second important aspect of a trip. The other groups ranked 

this aspect as 7, which means the least important aspect. 

Preferences Grecian Respondents Grecian Car owners San Ramón car owners 

n=285 n=115 n=209 

comfort 

costs 5 7 4 

treedom 3 6 2 

privacy 6 3 6 

safety 2 4 3 

status 7 2 7 

travel time 4 5 5 

The preferenee measurement done amongst the commuter trom Grecia has been described in appendix Vl. A large 

ditterenee with the San Ramón preferenee measurement is that in the Grecian measurement one variabie more is used 
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(the variabie comfort of the bus is added). Therefore more profiles were generated. In the Grecian measurement 16 

profiles were included, in the measurement of San Ramón, 8 profiles were generated. Every respondent in San Ramón 

was asked to give his/her preferenee tor 4 out of 8 profiles. In the Grecian investigation the respondents were asked to 

respond in 8 out of 16 situations. To be able to compare the results of both investigations, the values tor the utilities 

derived by the modes of transport and their characteristics are tor the Grecian car owners estimated when the variabie 

tor the comfort of the bus is both included and excluded. Table Vlll-5 shows, the utilities that are derived trom the 

modes of transport by the general Grecian respondents, the Grecian car owning respondents and the car owning 

respondents trom San Ramón. The car owners trom Grecia derive a higher utility than all Grecian respondents derive 

trom this mode of transport. The utility derived trom the bus is almost the same tor all Grecian respondents and the 

Grecian car owning respondents. The utility San Ramón's car owning respondents derive trom the car is a bit higher 

than the utility the Grecian car owners derive trom the car. The San Ramón car owners derive far more utility trom the 

bus than the Grecian respondents do. This might be explained by the better bus services of San Ramón (this will be 

explained more). The Grecian respondent, whether or not owning a car, derives a negative utility trom the price of the 

car, the estimated values do not show great differences. The utility the San Ramón car owners derive trom the price of 

the car is a bit less negative. The utility all Grecian respondents derive trom the travel time by car is more negative than 

the utility derived by car owners of Grecia. This was to be expected, because the car owners' attitude towards the 

disadvantages of their possessions is less negative than trom other respondents. The utility derived trom the travel time 

by car is evaluated more negative by the San Ramón respondents than by the Grecian respondents. This is probably 

due to the worse road conditions in and around San Ramón. The utility derived trom the price of the bus is tor all groups 

of respondents negative. lt can be seen that no great ditterences are found between the utilities the different groups of 

Grecian respondents derive. The prices of the bus are tor car owners trom San Ramón a smaller problem than tor the 

Grecian respondents. The way the sample was selected in Grecia and San Ramón differs (see section Vlll.1 ), therefore 

it is likely that the sample of San Ramón contains more rich people. The ditterences in the estimated parameters for the 

price of the bus can be explained by this. The car owners of Grecia derive less utility of the travel time by bus than all 

Grecians do. This did not come as a surprise. The utility derived trom the travel time by bus is more negative for the car 

owning and non car owning Grecian respondents than tor the car owning respondents trom San Ramón. This can be 

explained by the ditterences in quality of the bus services in San Ramón and Grecia. The bus services trom San Ramón 

are of better quality. The results show that the respondents of all groups are most sensitive tor changes in the costs of 

travelling by car. Therefore, in order to change the modal choice between car, bus and taxi, towards more use of the 

bus it is recommended that the prices tor travelling by car increase. 

Table Vlll-5 Estimated parameters 

parameter Utility (V) Utility (V) Utility (V) Utility (V) 

Grecian respondents Grecian car owning Grecian car owning San Ramón car 

respondents respondents owning respondents 

car 1.7463012 2.05166 2.0312299 3.5014323 

bus 1.5820210 1.53278 1.6475669 3.3960601 

price of car -0.84054418 -0.83240 -.82289663 -0.69778745 

travel time by car -0.32456630 -0.24864 -.24718810 - 0.38824034 

price of bus -0.24383163 -0.27051 -.21390697 -0.13883704 

travel time by bus -0.63913295 -0.72734 -.76152312 - 0.29789231 

comfort bus 0.49231145 0.30891 
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The McFadden Rho Square is a measure that can be used to compare several estimated models. lt can be seen trom 
Table Vlll-6 that the McFadden Rho Square for the San Ramón investigation is much higher than the McFadden's Rho 

Square of the Grecian respondents. lt can be seen that the estimated model trom the San Ramón research performs 

better. 

Table Vlll-6 Log-likelihood and statistics 

Grecian car owners Grecian car owners San Ramón car Grecian 

respondents incl. Comfort of the bus exc. comfort of the owners 

likelihoed ratio statistic 

Me Fadden's Rho Square 

log-likelihood (L(O)) 

log likelihood (L(f3)) 

644.1652. 

0.157121. 

-2043.5366. 

-1722.4540 

275.57242 

0.166108 

-829.45228 

-691.66607 

bus 

271.09878 483.40177 

0.163420 0.374394 

-829.45228 -645.57856 

-693.90289 -403.87767 

The attributes differ for both investigations. In the research tor Grecia relatively long trips were presented, when 

compared to the shorter distance trips of San Ramon. This makes it ditticuit to compare because tor example an extra 

long travel time of X minutes in San Ramon is not the same as an extra travel time of Y minutes in Grecia. lf is assumed 

that the findings can be generalised to other sorts of trips, the probabilities the bus will be chosen over another 

alternative can be compared. The results are shown in Table Vlll-7. 

Table Vlll-7 Probabilities the bus will be chosen 

choosing the bus with characteristics over the taxi and the car with probability car owners of probability car owners 

characteristics: Grecia ofSan Ramón 

1 expensive, slow cheap, tast O.D78 0.163 

2 expensive, slow cheap, slow 0.119 0.295 

3 expensive, slow expensive, tast 0.270 0.432 

4 expensive, slow expensive, slow 0.351 0.613 

5 expensive, tast cheap, tast 0.279 0.261 

6 expensive, tast cheap, slow 0.382 0.431 

7 expensive, tast expensive, tast 0.629 0.580 

8 expensive, tast expensive, slow 0.713 0.746 

9 cheap, tast cheap, tast 0.372 0.317 

10 cheap, tast cheap, slow 0.486 0.500 

11 cheap, tast expensive, tast 0.723 0.646 

12 cheap, tast expensive, slow 0.792 0.791 

13 cheap, slow cheap, tast 0.115 0.204 

14 cheap, slow cheap. Slow 0.171 0.500 

15 cheap, slow expensive, tast 0.362 0.646 

16 cheap slow expensive, slow 0.454 0.676 

lt can be concluded that the probabilities that the bus is chosen over the car, are mostly higher for the San Ramón car 

owners. The results show that the Grecian car owners are more sensitive for changes in the casts of travelling by car 

than the car owners of San Ramón. lt can be said that the first policy for improving the probabilities of choosing the bus 
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over the car and taxi in both Grecia and San Ramón should be to increase the price tor travelling by car. Other policies 

are to make the travel time by bus shorter, increase in travel time by car and decrease of the price of the bus. For 

Grecia the policies are put in order like mentioned above. For San Ramón, the policies that increase the travel time by 

car are more important because the San Ramón car owners are more sensitive on this attribute than the car owners of 

Grecia. The policies tor improving the travel time by bus and decrease the price of the bus follow. 

Vlll.2 Conclusions 

Although the extension, direction and spread and the modal choice in the research regarding commuters trom San 

Ramón and Grecia show variances, the conclusions are almost equal. The desired future development of the commuter 

traffic of San Ramón and Grecia has been assessed with sustainability criteria, which made also clear in which direction 

the extension, direction and spread and modal choice have to develop in order to come to a more sustainable transport 

system. The extension of the flow of commuter traffic is desired to be as small as possible tor both towns, although it is 

expected that the extension will continue to grow. The Grecian commuters are more attracted to the GAM, then the car 

owning commuters of San Ramón. In order to come to a more sustainable development the direction and spread has 

not to grow further to the GAM, but has to be closer to the place of living. The modal choice has to be when ever 

possible walking or cycling and otherwise the bus. Here no big ditterences were noticed between the car owners trom 

San Ramón and trom Grecia. 

Vlll.3 Recommendations and scenarios 

In order to change the present situation into the desired situation of the commuter traffic, recommendations have been 

made to change the extension, spread and direction and the modal choice. The recommendations done in the Grecian 

research can be seen in Table Vlll-8. In the research regarding San Ramón's car owning commuters in essence the 

same recommendation have been done. With these recommendations three scenarios have been designed: the 

pessimistic, the optimistic and the realistic scenario. In the first none of the recommendations will be executed, in the 

optimistic scenario all (Grecia) or almost all (San Ramón) recommendations will be implemented. And the realistic 

scenario gives the picture of the situation when the recommendations will be executed partly. 

The pessimistic scenario 

The pessimistic scenarios give the same view in both researches: it is expected that tor both the commuter traffic of 

Grecia as wellas the (car owning) commuter traffic of San Ramón the extension will grow, the spread and direction will 

grow towards the GAM and the modal choice will tend to more use of the car, thus resulting in a less sustainable 

development of the transport system in the reg ion. 
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than the car owners of San Ramón. lt can be said that the first policy for improving the probabilities of choosing the bus 

over the car and taxi in both Grecia and San Ramón should be to increase the price for travelling by car. Other policies 

are to make the travel time by bus shorter, increase in travel time by car and decrease of the price of the bus. For 

Grecia the policies are put in order like mentioned above. For San Ramón, the policies that increase the travel time by 

car are more important because the San Ramón car owners are more sensitive on this attribute than the car owners of 

Grecia. The policies for improving the travel time by bus and decrease the price of the bus follow. 

Vlll.2 Conclusions 

Although the extension, direction and spread and the modal choice in the research regarding commuters from San 

Ramón and Grecia show variances, the conclusions are almost equal. The desired future development of the commuter 

traffic of San Ramón and Grecia has been assessed with sustainability criteria, which made also clear in which direction 

the extension, direction and spread and modal choice have to develop in order to come to a more sustainable transport 

system. The extension of the flow of commuter traffic is desired to be as small as possible for both towns, although it is 

expected that the extension will continue to grow. The Grecian commuters are more attracted to the GAM, then the car 

owning commuters of San Ramón. In order to come to a more sustainable development the direction and spread has 

not to grow further to the GAM, but has to be closer to the place of living. The modal choice has to be when ever 

possible walking or cycling and otherwise the bus. Here no big ditterences were noticed between the car owners from 

San Ramón and from Grecia. 

Vlll.3 Recommendations and scenarios 

In order to change the present situation into the desired situation of the commuter traffic, recommendations have been 

made to change the extension, spread and direction and the modal choice. The recommendations done in the Grecian 

research can be seen in Table Vlll-8. In the research regarding San Ramón's car owning commuters in essence the 

same recommendation have been done. With these recommendations three scenarios have been designed: the 

pessimistic, the optimistic and the realistic scenario. In the first none of the recommendations will be executed, in the 

optimistic scenario all (Grecia) or almost all (San Ramón) recommendations will be implemented. And the realistic 

scenario gives the picture of the situation when the recommendations will be executed partly. 

The pessimistic scenario 

The pessimistic scenarios give the same view in both researches: it is expected that for both the commuter traffic of 

Grecia as well as the (car owning) commuter traffic of San Ramón the extension will grow, the spread and direction will 

grow towards the GAM and the modal choice will tend to more use of the car, thus resulting in a less sustainable 

development of the transport system in the reg ion. 
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Table Vlll-8 Grecian recommendations 

Reeommen dation 

A: less lunch trips 

B: more working at home 

Measure 

1 : subsidies to improve the facilities for tunehing at home and an 

information campaign 

2: subsidies to improve the facilities for working at home and an 

information campaign 

C: more attractive jobs in and around Grecia 3: attraction of enterprises towards Grecia 

C: more attractive jobs in and around Grecia 4: decentralisation of government activities from the GAM towards 

Grecia 

D. intermation campaigns 

D. intermation campaigns 

E: discourage use of car, taxi and motor 

F: pricing policies 

F: pricing policies 

F: pricing policies 

G shorten travel time by bus 

G shorten travel time by bus 

H increase comfort of the non motorised 

modes of transport 

5 information campaign to promote walking and cycling 

6. information campaign to discourage car, taxi and motor use 

7: increasing casts for obtaining drivers licenses 

8: higher fuel prices and fuel taxes 

9: increase vehicle taxes 

10: tolt roads 

11: imprave and maintain roads 

12: improve bus services (more frequent) 

13: more sidewalks and creation of footpaths 

H increase comfort of the non motorised 14: creation of cycling paths and zones 

modes of transport 

1: imprave comfort ofthe bus 

J: decrease comfort of the car 

K: stimulation of carpooling 

L: new energy efficient and clean vehicles 

The optimistic scenario 

15: better equipment of busses 

16: traffic calming 

17: information campaign to promate carpooling 

18: research and active policy to introduce new means of transport 

For the optimistic scenario the recommendations have been ranked. In the Grecian research it has been assumed that 

the demand of travel is derived trom activity participation at spatially separated locations, thus by imptementing 

measures that attract jobs to Grecia the demand of travel wilt decline. Therefore it is chosen that for Grecia the highest 

priority is given to the attraction of enterprises and decentralisation of government activities towards Grecia. By this the 

spread and direction will not grow further to the GAM, like is expected to happen when the present trends are not 

changed. But even when jobs are found close to the place of living people travel to the place they work. Therefore the 

measures that promate the more desired modes of transport are ranked high, foliowed by measures that discourage the 

use of other, less sustainable, modes of transport. In the San Ramón research the recommendations with the highest 

priority are aimed at changes in San Ramen. This has been done, for the San Ramón commuters make up the biggast 

group of commuters. The recommendations are ranked furthermore according to the politica! willingness and the efforts 

it wilt take to imptement the measure. Th is results in the following rankings. 
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Table Vlll-9 Ranking of both the Grecian and the San Ramón recommendations 

# Grecian Recommendation San Ramón Recommendation 

1 • more attractive jobs: attraction of enterprises • more walking: intermation campaign among San 

towards Grecia Ramón commuters to promote walking 

2 • more attractive jobs: decentralisation of • more cycling: intermation campaign among San 

govemment activities from the GAM towards Ramón commuters to promote cycling 

Grecia 

3 • increase comfort of non motorised modes: • less car use: intermation campaign among 

4 

5 

6 

7 

• 

• 

• 

• 

more sidewalks and creation of footpaths 

increase comfort of non motorised modes of • 

transport: creation of cycling paths and zones 

intermation campaigns: intermation campaign • 

to promote walking and cycling 

intermation campaigns: intermation campaign • 

to discourage car, taxi and motor use 

pricing policies: higher fuel prices and fuel • 

taxes 

commuters in San Ramón 

more bus use: improve quality of the roads within the 

transport system of San Ramón 

less car use: traffic calming program to decrease the 

comfort of the cartrips 

pricing policies: increase costs of travelling by car 

(extra taxes, toll, fuel prices) 

decrease travel time by bus by improving road quality 

and equipment 

8 • pricing policies: increase vehicle taxes • more bus use: improve quality of the bus services 

9 • pricing policies: toll roads • decentralisation of governmental offices to offer more 

attractive and well paid jobs 

1 0 • improve comfort of the bus: better equipment • attraction of private sector companies trom GAM to 

of bussas region to offer more attractive and well paid jobs 

11 • shorten travel time by bus: improve and • more walking: adjustments of the infrastructure to 

maintain roads make safe walking possible 

12 • shorten travel time by bus: improve bus • more cycling: adjustments of the infrastructure to 

services (more frequent) make safe cycling possible 

13 • decrease comfort of the car: traffic calming • more carpool: intermation campaign and policies to 

stimulate carpool 

14 • stimulation of carpooling: intermation • more use of public transport in the region: introduce 

15 • 

campaign to promote carpooling 

more werking at home: subsidies to improve • 

the facilities for werking at home and an 

intermation campaign 

efficient means of public transport p.e. mini buses 

less trips to the GAM: home werking 

16 • discourage use of car, taxi and motor: • less lunch trips: intermation campaign 

increasing costs tor obtaining drivers licenses 

17 • less lunch trips: subsidies to improve the • more energy efficient vehicles: activa policy of the 

facilities for lunching at home and an 

intermation campaign 

18 • new energy efficient and clean vehicles: • 

research and active policy to introduce new 

means of transport 

govemment to introduce energy efficient means of 

transport. 

xlii 



- - ----- --------- ----- ---- ------------------------------------

Appendices 

In both investigations the optimistic scenario results in the maximum contribution to the sustainability of the transport 

system. 

The realistic scenario 

The realistic scenarios however, that have been designed in both investigations give the 'in-between' scenario: in 

between the pessimistic and the optimistic scenario. In the Grecian research 10 out of 18 measures will be 

implemented. Within the setting of limited financial and politica! founds, a choice had to be made. The attraction of jobs 

to Grecia is still the most important measure. Here the decentralisation of govemmental activities is though to need to 

much politica! willingness which is not yet available, therefore this will not be implemented. The attraction of private 

enterprises is more feasible to do. The adjustments to the infrastructure and the information campaigns are relatively 

cheap (financially and politically). As we have concluded from the preferenee measurement, the pricing polides will sort 

a lot of positive effect. The disadvantage is that a lot of politica! willingness. For the implementation of toll roads it is 

assumed that the effect is too small when the (politica! ) costs are compared with the effects. Therefore only the pricing 

policies of increased taxes for vehicles and fuel are implemented. A second conclusion from the preferenee 

maasurement is that a shorter travel time and better comfort of the bus will sort a lot of effect. Therefore the measures 

that stimulate this will be implemented. 

Table Vlll-1 0 Ranking of the Grecian recommendations for the realistic scenario 

Ranking Recommendation Maasure 

C: more attractive jobs in and 3: attraction of enterprises towards Grecia 

around Grecia 

2 H increase comfort of the non 13: more sidewalks and creation of footpaths 

motorised modes of transport 

3 H increase comfort of the non 14: creation of cycling paths and zones 

motorised modes of transport 

4 

5 

6 

7 

8 

9 

10 

D. information campaigns 

D. information campaigns 

F: pricing policies 

F: pricing polides 

G shorten travel time by bus 

G shorten travel time by bus 

1: imprave comfort ofthe bus 

6. information campaign to discourage car, taxi and motor use 

5 information campaign to promote walking and cycling 

8: higher fuel prices and fuel taxes 

9: increase vehicle taxes 

11: imprave and maintain roads 

12: imprave bus services (more frequent) 

15: better equipment of busses 

The recommendations done in the realistic scenario have been selected using the same groups as in the previous 

scenario. The first group is aimed at changes in San Ramón. Recommended are the information campaigns for walking, 

cycling and less use of the car. The are easy to implament and are cheap. The other recommendations can be found in 

the list. 
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Table Vlll-11 Ranking of the San Ramón recommendations for the realistic scenario 

Ranking 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Recommendation 

more walking: information campaign 

more cycling: information campaign 

less car use: information campaign 

improve road quality: maintenance of roads 

less car use: traffic calming program in San Radon 

less car use: pricing polides 

more bus travel: improve bus services and keep prices low 

spread and direction more towards San Ramón: move govemment offices to region 

spread and direction more towards San Ramón: attract private sector enterprises to region 

The situation of both towns differ, therefore it is not strange that the priority lists are different. For example:. When 

making the ranking of the recommendations tor San Ramón the maintenance of roads is given a high priority because it 

has been assumed that the roads have to be better before other measures, like the attraction of private enterprises can 

be implemented. In the Grecian situation this is not important: the most important road from Grecia to the Bernardo Soto 

that leads to the GAM, is in very good shape. lt does not need to be improved. 

The effects of the realistic scenarios for the sustainability of the transport system, are better than in the pessimistic 

scenarios, but worse than in the optimistic scenarios. The sustainability of the transport system will increase, when the 

realistic scenario will be foliowed while the limitations of the society are taken into account. In both towns the realistic 

scenario gives a tooi to improve the sustainability of the transport system. 
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IX. List of TOS Theses 

M.Sc. Theses in Technology and Development Studies since 1996 

96.1 Myriam Derks: Análisis e identificación de la problemática en el proceso de la ejecución de vivienda de interés 

social en Costa Rica 

96.2 Jan Willem Dijk: An appropriate Marketing Management Method that supports the Building Material 

lndustrialization in Tanzania 

96.3 Annemarie van !waarden: The quality of locally produced wood-based panels in the relation to market demand in 

Tanzania: an explorative survey of customer satisfaction regarding the quality of wood-based panels for the 

Tanzanian construction sector 

96.4 Ivo Jongsma: Small scale cement production in Tanzania 

96.5 Saskia Rijkenberg: Adaptations to a cost control system: cost control as a tooi to achieve productivity improvement 

on building sites of Skanska Jensen Int. in Tanzania. 

96.6 Marten Treffers: The lnformal Building Process in Dar es Salaam, Tanzania. A Contribution to the Upgrading of the 

lnformal Construction Sector and to the Formulation of a Management Plan for Hazard Lands 

96.7 Arjen Veltman: Pre-feasibility study on the Establishment of a Fumiture Factory. An assignment of FUNBAMBU 

San José, Costa Rica 

96.8 Anita van Dalen: Analysis of the provision of economie infrastructure related to industrialization, in large regional 

towns in Tanzania 

96.9 Raymond Duijsens: Metallndustry and Technica! Education in Tanzania: model for matching demand and supply 

of knowledge and skilis 

96.10 Donné van Engelen: Public policy making and the rise and fall of the Tanzanian manufacturing sector 

96.11 Wessel Schulte: Technology and quality of care in Muhimbili Medical Centre, Tanzania. Methodology to study the 

role of technology from the viewpoint of total quality. Factors marring total quality and possible management 

actions 

96.12 Gijs van Haastrecht Training Courses tor Logistic lmprovement 

96.13 David Gonsalves: Energy conservalion opportunities at Tanzania Bottlers Ltd. The position of the soft drinks 

industry in the Tanzanian industry: an exploration 

xlvi 



Appendices 

96.14 Yvonne van der Ven: Privatization at Tanzania Harbours Authority (THA). Casestudy: THA's grain terminal 

96.15 Hans Puttenstein: Quality of the telephone service of the Tanzania Telecommunications Company Limited TICL) 

96.16 Wim van Rooy: The dynamics of Kilombero Sugar Company (Tanzania) 1962-1992: an analysis of technology 

changes 

96.17 Pascal Hop: lnformation managementaspectsof ATS route planning, now and in the future: a casestudy in civil 

aviation in Tanzania 

96.18 Thom van der Veer: Productivity of a Tanzanian Battery Factory. The case of Matsushita Electric 

96.19 Fred van der Westerlaken: Feasibility study fora production facility for pipe fittings in Tanzania 

96.20 Jeroen Heggel man: Energy Management system 

96.21 Annalies Balkema: lndustrial Waste Water Treatment in Dar es Salaam, the Vingunguti Waste Stabilization Ponds 

96.22 Joost Raaphorst The introduetion of an environmental information system in Tanzania 

96.23 David van Horen: The eutrophication of Lake Victoria, East Africa 

96.24 Bart van Campen: Ditfusion of solar water heating technologyin Tanzania 

96.25 Jeroen van der Linden: A comparison of energy sourees for the economically viabie decentralized generation of 

sleetricity in rural areas 

96.26 Harro Zanting: A Systematic Assessment of Water Pollution in Lake Victoria 

96.27 Michel Gebbinck: Assessment of a sustainable process for the TOOLnet Access Point (an email service provider) 

in Peru. 

96.28 Pieter Dijke: Future possibilities for Mini Hydro Power in Tanzania 

96.29 Hanneke van de Ven: Assessment of the sustainability of the smali-scale brick-burning industry in Tanzania, with 

special attention to biomass energy use: an explorative study 

96.30 Jeroen Gelinck: A case study on the possibilities and constraints of GIS for urban planning and management in 

Dar es Salaam 

96.31 Erwin Mikkers: The use of photovoltaic technologyin Benin: the problems with PV-systems and energy alternatives 

in a rural village 
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96.32 Bianca de Wit: Possibilities tor exploiting wind energy ldentification of regions with potential markets tor 
windpumps and/or wind turbines 

M.Sc. Theses in Technology and Development Studies since 1997 

97.1 John van Rijn; The implementation of building Techniques in Gedaref. The search tor appropriate designs and 

building techniques tor primary schools and health eentres and their implementation in Gedaref (Sudan) 

97.2 Maria Odile Zanders; An assessment of Dornestic Waste Water Pollution forthe Lake Victoria Region 

97.3 Marcel Cloo and Pjotr Ekelmans; The role of MIC Tanzania Ltd in the development of the Tanzanian 

telecommunication sector. Tanzania in search of an appropriate telecommunication technology 

97.4 Geert Bergman; Measuring lndustrial Efficiency in Davaloping Countries. Theory and a case study: bottling of 

Coca-Cola in Dar es Salaam, Tanzania 

97.5 Francine Jansen; Analysis ofthe housing situation in Minsk (Belarus) 

97.6 Bartelt Bongen aar; Part 1) Evaluation of the role of the Tanzania lndustrial Research and Development 

Organisation; Part 2) The satellite receiver design 

97.7 Mark Pantus; lmplementation of a total quality assurance system in electronics. A study of total quality in a 

Philippine electranies company 

97.8 Jan Buis; Productivity maasurement in the Costa Rican law-ineome housing projects. The search tor an adequate 

methodology 

97.9 Casper Esmeijer; Production and application of lime in Tanzania; with special raferenee to the construction sector.' 

97.10 Wamer Werkhoven; Mapping the effects and impacts of refugees sites. The case of the 1994-1996 intlux in the 

Kagera region, Tanzania. 

97.11 Otto Bos; Energy Conservation in Tanzanian lndustry. Manual Energy Conservation tor Tanzanian Metallndustry. 

97.12 Bas Sturkenboom: Analysis Aeronautical Navigation Service Organisation in Tanzania. Technology audit 

Aeronautical Fixed Service provision via low-speed Aeronautical Fixed Telecommunication Network. 

97.13 Gertrude Zijland Robbert Lassche: Testinga Technology Audit Methodology. A rapid assessment of six smalland 

medium scala enterprises in Tanzania. 
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97.14 Jurgen Busink and Sander Wilson: Testing a Technology Audit Methodology. A rapid assessment of eleven 

enterprises in Costa Rica. 

97.15 Riek van der Kamp: Technology and Human Resources in the lndonesian Textile lndustry - The role of 

technological progress, education and Human Resource Development in economie performance. 

97.16 Menno Prins: Manufacturing Statistics. Reconstructing Tanzanian Manufacturing Value Added 1965-1995 

97.17 Hans de Klerk: Telecommunication Network Planning in Developing Regions. The Technological Possibilities 

Applied to North-Kivu (Zaïre) 

97.18 Wendy Schellens-Haans: Attitudes and behavioural change with respect to the environment. Design and 

implementation of a training course tor secondary schools in the Republic of Belarus. 

97.19 Jeroen Thielemans: Estudio Comparativo de Impacta Ecológico en Estructuras "Bioques de Concreto vs. Paneles 

con Bambû". Un enfoque de Análisis de Ciclo de Vida. 

M.Sc. Theses in Technology and Development Studies since 1998 

98.01 Arwin Hoekstra: ADOBE WASI: Difusión y Transferencia de la Tecnologfa Constructiva Mejorada. Un Estudio de 

los Problemas y Opertunidades en los Asentamientos Urbano Marginales de la Ciudad del Cusco, Peru 

98.02 Jeroen van den Brink: Scrap and Scrap Recycling in the Tanzanian lndustry 

98.03 Suzanne Jacobs: Changing Commuter Traffic of Car Owners trom San Ramon, Scenarios tor a more sustainable 
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