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INTRODUCTION 

A i m  o f  t h e  Workshop 

I n  1975, IIASA d e c i d e d  t o  co-sponsor  t h e  IFAC Workshop on 
O p t i m i z a t i o n  Appl ied  t o  T r a n s p o r t a t i o n  Sys tems ,  s c h e d u l e d  t o  t a k e  
p l a c e  i n  Vienna from 17 t o  19 F e b r u a r y ,  1976. 

P r o f e s s o r  Howard R a i f f a ,  t h e n  D i r e c t o r  o f  IIASA, proposed 
t h a t  t h e  I n s t i t u t e  t a k e  a d v a n t a g e  o f  t h e  p r e s e n c e  i n  Vienna of  
t r a n s p o r t a t i o n  e x p e r t s  by h o l d i n g  a  s m a l l  m e e t i n g  a t  IIASA. The 
m e e t i n g  would i d e n t i f y  p o s s i b i l i t i e s  f o r  b o t h  f u t u r e  in-house 
t r a n s p o r t a t i o n  r e s e a r c h  a c t i v i t i e s  and e x t e r n a l  c o o p e r a t i o n  w i t h  
n a t i o n a l  r e s e a r c h  i n s t i t u t e s  i n  t h e  c o u n t r i e s  o f  IIASA N a t i o n a l  
Member O r g a n i z a t i o n s  (NMOS) .  

Working P l a n  

The IIASA P l a n n i n g  Workshop was h e l d  a t  Laxenburg, A u s t r i a ,  
on 16 and 20 F e b r u a r y ,  1976. On 16 F e b r u a r y ,  t h e  P l a n n i n g  Work- 
shop  was d e v o t e d  t o :  

- P r e s e n t i n g  a  s u r v e y  o f  IIASA's g e n e r a l  r e s e a r c h  s t r a t e g y  
e s t a b l i s h e d  i n  1975, and t h e  t r a n s p o r t a t i o n  r e s e a r c h  
work deve loped  t o  d a t e  a t  IIASA; 

- D i s c u s s i n g  t h e  o b j e c t i v e s  o f  p o s s i b l e  f u t u r e  r e s e a r c h  
a c t i v i t i e s  i n  t h e  f i e l d  o f  t r a n s p o r t a t i o n ;  

- P r e s e n t i n g  p a r t i c i p a n t s '  c o n t r i b u t i o n s  t h a t  d e a l  w i t h  
t h e i r  p r o p o s a l s  and i d e a s  f o r  t r a n s p o r t a t i o n  r e s e a r c h .  

On t h e  second day  o f  t h e  IIASA P l a n n i n g  Workshop, h e l d  on 
20 F e b r u a r y ,  t h e  p a r t i c i p a n t s  d e a l t  w i t h :  

- E v a l u a t i n g  t h e  w r i t t e n  comments, t h e  i n f o r m a l  d i s c u s s i o n s ,  
and t h e  s c i e n t i f i c  r e s u l t s  o f  t h e  IFAC Workshop; 

- D r a f t i n g  p r o p o s a l s  f o r  f u t u r e  t r a n s p o r t a t i o n  r e s e a r c h  
a c t i v i t i e s  a t  IIASA; 

- D i s c u s s i n g  t h e s e  p r o p o s a l s .  

The IFAC Workshop, h e l d  i n  Vienna on 17  t o  19 F e b r u a r y ,  pro-  
v i d e d  t h e  p a r t i c i p a n t s  o f  t h e  IIASA P l a n n i n g  Workshop w i t h  oppor-  
t u n i t i e s  f o r  i n f o r m a l l y  d i s c u s s i n g  t h e i r  i d e a s  and making pro-  
p o s a l s .  Moreover,  d u r i n g  t h i s  t h r e e - d a y  p e r i o d ,  t h e  p a r t i c i p a n t s  
o f  t h e  IIASA P l a n n i n g  Workshop p r e p a r e d  w r i t t e n  comments on t h e  
r e s e a r c h  a l t e r n a t i v e s  p r e s e n t e d  on 16 F e b r u a r y  a t  t h e  IIASA Work- 
shop.  



ALTERNATIVES CONSIDERED 

Discussion of possible future transportation research ac- 
tivities at IIASA was started with the presentation of guide- 
lines for dealing with the following: 

- The IIASA general r e s e a r c h  plan developed in 1 9 7 5 ;  

- Past  and p r e s e n t  transportation-related research a c t i v i -  
t i e s  at IIASA; 

- C o n s t r a i n t s  and o b j e c t i v e s  for possible future trans- 
portation research activities at IIASA--for example, 
significance of the proposals to the NMO countries; 
feasibility of the proposals with the modest research 
resources available to IIASA; relevance of the proposals 
to IIASA; ability of the new proposals to be integrated 
within the IIASA research plan; 

- Formulation of r e s e a r c h  a l t e r n a t i v e s  as a basis for 
detailed discussions. 

The following fundamental a l t e r n a t i v e s  ranging from g l o b a l  
i s s u e s  over u n i v e r s a l / r e g i o n a l  research subjects to u n i v e r s a l /  
l o c a l  ( u r b a n )  topics were presented to the participants for con- 
sideration, discussion, and evaluation. 

Alternative I 

T r a n s p o r t  and urban development  i s  a  u n i v e r s a l / l o c a l  prob- 
lem, i n t e g r a t i n g  o v e r  t h e  e x i s t i n g  four  r e s e a r c h  a r e a s  a t  IIASA 
t h a t  shou ld  be p a r t  o f  t h e  Human S e t t l e m e n t  and S e r v i c e s  r e s e a r c h  
a r e a .  

The o b j e c t i v e s  are: 

- Identifying the most advanced techniques for urban devel- 
opment and solution of urban traffic problems, taking into 
account such environmental impacts as air and noise pol- 
lution, resource conservation--e.g., energy and land-use, 
the role of new technologies, etc. 

- Investigating these techniques by means of computer simu- 
lation, case studies, etc. 

The expected results include contributing to IIASA's clearing- 
house function; and providing the NMOS with decision aids for 
urban development and traffic improvement strategies. 

Alternative I1 

T r a n s p o r t  and i n t e g r a t e d  r e g i o n a l  development  ( IRD)  i s  a  
u n i v e r s a l / r e g i o n a l  problem t h a t  should be a  p a r t  o f  I I A S A ' s  IRD 
program. 



The o b j e c t i v e s  a r e  s i m i l a r  t o  t h o s e  f o r  A l t e r n a t i v e  I ,  
b u t  more s t r e s s  should  be on f a c i l i t y  s i t i n g ,  land-use a s p e c t s ,  
socio-economic f a c t o r s ,  e t c .  

The expec ted  r e s u l t  i s  t h a t  t h e  NMOS w i l l  be  provided wi th  
advanced t echn iques  a s  dec i s ion  a i d s  f o r  I R D  p o l i c i e s .  

A l t e r n a t i v e  I11 

Transpor t  of energy r e s o u r c e s  f e . g . ,  o i l ,  gas, and food) 
needed f o r  t r a n s p o r t  i s  a  g l o b a l  problem t h a t  should  be a  p a r t  
of IIASA 's Energy Research program. 

The o b j e c t i v e s  a r e  e v a l u a t i o n  of  energy- and environment- 
conse rv ing  modes of t r a n s p o r t a t i o n  on a  worldwide s c a l e  ( e . g . ,  
p i p e - l i n e  t r a n s p o r t  a s  opposed t o  supe r  t a n k e r  o i l  t r a n s p o r t ,  o i l  
s p i l l s  by supe r  t a n k e r  a c c i d e n t s ) ;  t r a n s p o r t a t i o n  demand fo re -  
c a s t i n g  on a  worldwide t r a n s p o r t a t i o n  systems;  and t r a n s p o r t  and 
i n t e r n a t i o n a l  t r a d e .  

The expec ted  r e s u l t  i s  t h e  comparison of  development p o l i c i e s  
f o r  worldwide t r a n s p o r t a t i o n  systems.  

PARTICIPANTS' EVALUATION OF THE ALTERNATIVES 

The p a r t i c i p a n t s '  w r i t t e n  comments made on s p e c i a l l y  pre-  
pared  e v a l u a t i o n  s h e e t s  and t h e  informal  d i s c u s s i o n s  a r e  sum- 
marized below. 

Almost a l l  t h e  p a r t i c i p a n t s  agreed t h a t  A l t e r n a t i v e s  I and 
I1 should  be cons ide red  h igh ly  s i g n i f i c a n t  f o r  NMO c o u n t r i e s .  
A l t e r n a t i v e  I1 should  r e p r e s e n t  an important--perhaps t h e  most 
impor tan t - -par t  o f  IIASA's I R D  program s i n c e ,  i n  p r i n c i p l e ,  i t  
i s  imposs ib l e  t o  d e a l  w i th  r e g i o n a l  development w i thou t  cons ider -  
i n g  problems of  t r a n s p o r t a t i o n .  

The work i n  t h e  d i r e c t i o n  of A l t e r n a t i v e  I1 should  t a k e  i n t o  
account  t h e  i n t e r r e l a t i o n s h i p  between t r a n s p o r t a t i o n  and communi- 
c a t i o n ,  and should  focus  on socio-economic f a c t o r s .  The work 
should  be done mainly on an in-house b a s i s ;  s e v e r a l  p a r t i c i p a n t s  
agreed  t h a t  20 t o  25 p e r c e n t  of t h e  ~ e s e a r c h  r e sou rces  of t h e  IRD 
program should  be devoted t o  t r a n s p o r t a t i o n - o r i e n t e d  r e s e a r c h  
a c t i v i t i e s .  

Moreover, it was sugges ted  t h a t  t h e  work be  o r i e n t e d  a long  
t h e  g u i d e l i n e s  of A l t e r n a t i v e  I toward t h e  problems of  technology 
assessment  and t r a n s p o r t a t i o n  management, w i th  s p e c i a l  a t t e n t i o n -  
be ing  g iven  t o  environmental  and r e sou rce  (energy)  impacts  on 
e x i s t i n g  o r  planned urban t r a n s p o r t a t i o n  systems.  I n  t h i s  s e n s e ,  
r e s e a r c h  p roposa l s  a long  t h e  l i n e s  of A l t e r n a t i v e  I could  r ep re -  
s e n t  a  technology- and management-oriented complement t o  t h e  
socio-economic s t u d i e s  t o  be c a r r i e d  o u t  w i t h i n  t h e  framework of 
A l t . e rna t ive  11. 



I t  was f e l t  t h a t  t h e  a c t i v i t i e s  connected w i t h  A l t e r n a t i v e  I 
should c o n t r i b u t e  t o  IIASA's c l ea r inghouse  f u n c t i o n .  Thus, t h o s e  
a c t i v i t i e s  would be f e a s i b l e  w i t h  modest in-house r e s e a r c h  r e -  
s o u r c e s ,  i . e . ,  t h e  f u l l - t i m e  s e r v i c e s  of  a  sma l l  number of s e n i o r  
s c i e n t i s t s  a t  IIASA. One of t h e i r  t a s k s  should be  t o  con t inue  
t h e  a c t i v i t i e s  f o r  l i n k i n g  t o g e t h e r  a  network of r e s e a r c h  cen- 
t e r s  i n  NMO c o u n t r i e s ,  w i t h  IIASA a c t i n g  a s  an international 
information exchange agency. 

A l t e r n a t i v e  I11 d i d  n o t  r e c e i v e  widespread s u p p o r t  from t h e  
p a r t i c i p a n t s .  Although t h e  problems involved  i n  t h i s  a r e a  a r e  
r e l e v a n t  and of i n t e r e s t  t o  IIASA, it was f e l t  t h a t  t hey  a r e  
s i g n i f i c a n t  t o  only l a r g e  NMO c o u n t r i e s  w i t h  ve ry  l a r g e  afid 
powerful  t r a n s p o r t a t i o n  r e s e a r c h  c e n t e r s .  I t  was n o t  p o s s i b l e  t o  
r each  an  agreement concerning t h e  u s e f u l n e s s  of IIASA r e s e a r c h  
work a long  t h e  g u i d e l i n e s  of A l t e r n a t i v e  111. The re fo re ,  g l o b a l  
t r a n s p o r t a t i o n  problems have not been cons idered  i n  t h e  f i n a l  
p roposa l s .  

The p a r t i c i p a n t s  were asked t o  supply  a d d i t i o n a l  a l t e r n a t i v e s .  
One p roposa l  s t r e s s e d  t h e  problems of l a r g e  o r g a n i z a t i o n  i n  t r a n s -  
p o r t a t i o n ;  however, t h i s  d i d  no t  f i n d  suppor t  among t h e  d i scus -  
s a n t s .  

THE PROPOSALS 

A s  a  r e s u l t  of t h e  d i s c u s s i o n  of t h e  t h r e e  a l t e r n a t i v e s  out-  
l i n e d  above, t h e  Workshop made two p roposa l s  f o r  f u t u r e  work on 
t r a n s p o r t a t i o n  systems a t  IIASA. 

Proposal I :  Transportation, communication and integrated regional 
development ( a s  a  p a r t  of t h e  I R D  program);  

Proposal 2: Environment- and resource-conserving urban/regionaZ 
transportation systems ( a s  p a r t  of t h e  Human S e t t l e -  
ments and S e r v i c e s  r e s e a r c h  a r e a  and i n  c l o s e  co- 
o p e r a t i o n  wi th  t h e  o t h e r  IIASA r e s e a r c h  a r e a s  and 
t h e  I R D  program). 

P roposa l  1 :  T r a n s p o r t a t i o n ,  Communication and I n t e g r a t e d  Regional  
Development* 

Mot iva t ion  

The c u r r e n t  IIASA r e s e a r c h  p l a n  i n c l u d e s  a  s t r o n g  commitment 
t o  t h e  I R D  program. The e x t e n t  t o  which a  r eg ion  i s  e f f e c t i v e l y  
i n t e g r a t e d  and t h e  s t r e n g t h  of i t s  l i nkages  w i th  t h e  r e s t  o f  t h e  
n a t i o n  and t h e  world depend i n  l a r g e  p a r t  on t h e  c h a r a c t e r i s t i c s  

* 
Thi s  s e c t i o n  has  been prepared  by R. MacKinnon, based on t h e  

d i s c u s s i o n s  a t  t h e  IIASA Planning  Workshop. 



of the underlying transportation and communication systems. The 
IRD program implies a major effort in transportation research. 
It is the purpose of this proposal to make recommendations con- 
cerning the appropriate focal points and methods that should be 
adopted to ensure the effectiveness of transportation research 
in this program. 

Objectives 

The provision of transportation can be thought of as both a 
public service and a strategic means for controlling the configura- 
tion and magnitude of regional development. One of the objectives 
of transportation research within the IRD program should be to 
determine guidelines for designing transportation land-use plans 
that provide high levels of access to employment, commercial, 
social, and recreational activities. Given the mutual interaction 
between activity location and transportation, the degree to which 
transportation can be used as a control variable to guide the 
physical and economic development of a region should also be ex- 
amined. Thus, the importance of transportation factors in in- 
fluencing the location of economic activities of all types as 
well as housing should be investigated. 

The expected results could be of several types. The study 
would provide a sounder basis for evaluating the importance and 
the character of transportation consequences, on a regional scale, 
in a variety of different political and economic contexts. In 
particular, emphasis would be given to studying the special prob- 
lems of transportation in market, socialist, and less developed 
economies. For example, what savings are possible if the loca- 
tion of industrial and transportation facilities is jointly plan- 
ned? Industries and other activities that are particularly sen- 
sitive to transportation costs would be identified. In addition 
the following topics would be investigated: the consequences of 
the no-cost characteristics of transportation systems; the sub- 
stitutability of transportation and other activities; and the dis- 
tribution of benefits and costs, both spatial and social, of 
changes in transportation systems. 

Research Plan 

It is proposed that research on the role of transportation 
in regional development be structured in two phases. The first 
phase would consist in providing evidence on the relative impor- 
tance of transportation decisions in structuring regional develop- 
ment. The second phase would be directed toward developing in- 
tegrated simulation, planning, and evaluation models, and apply- 
ing them in specific regional contexts. 

Phase 1: It is frequently argued that transportation can 
be used as an important control variable to influence the magni- 
tude and configuration of regional development. This is widely 



accepted for two reasons. First, in a11 countries, major com- 
ponents of the transportation system are under the direct juris- 
diction of government agencies. Thus, many decisions regarding 
both the physical infrastructure and the operations of transpor- 
tation systems are directly controllable. In some situations, 
the control is less direct, but in all cases government regulatory 
agencies, at the very least, strongly condition the operational 
environment of transportation systems. 

More contentious is the degree to which these transportation 
variables can be effective in influencing the form and magnitude 
of regional development. There are theories, some empirical evi- 
dence, and a widespread belief that transportation can be used in 
this way, but the evidence is fragmentary and somewhat incon- 
clusive. More precisely, can we document how important trans- 
portation has been in these developmental contexts? 

As the initial phase of transportation research in the IRD 
program, it is proposed to examine the degree to which the attain- 
ment of specific goals has been facilitated by transportation 
planning decisions. What goals have been identified as indirectly 
controllable through transportation decisions? What have been the 
measurable effects of transportation decisions in terms of the 
attainment of these objectives? What supporting controls have 
been used as complements to enhance the effectiveness of trans- 
portation decisions? How does this effectiveness vary depending 
on the institutional, economic and physical environment of the 
region? What specific economic and social activities are partic- 
ularly susceptible to control by transportation decisions? Which 
modes of transportation have been demonstrated to be most influ- 
ential in goal attainment? What have been some of the unintended 
and unanticipated consequences of transportation decisions? The 
research strategy for this initial phase of the proposed research 
task would consist in examining retrospectively a number of care- 
fully selected case studies. 

Case studies would be chosen so as to identify the effects 
of transportation on a broad range of economic and political en- 
vironments. Reports by the World Bank and the Brookings Institu- 
tion, for example, have documented experiences in this area in a 
number of less developed countries. Attempts to stimulate growth 
in relatively backward areas of economically advanced countries 
(as for example, in the Appalachia region of the US, and in the 
Atlantic Provinces in Canada) have also been studied. Some after- 
the-fact evaluation of urban and regional transportation plans is 
currently underway in the UK. Analyses would be made of the 
transportation impacts in the three regions being studied by the 
Resources and Environment group at IIASA--the GDR, the RhGne-Alpes 
region in France, and the State of Wisconsin in the USA. In addi- 
tion to the published literature and government documents on this 
subject, it is anticipated that direct discussions and/or corre- 
spondence with members of government agencies would be required 
to provide convincing evidence of the nature and importance of the 
role of transportation in regional development. 



Complementing this essentially inductive aspect of the first 
phase would be an extensive review of the theoretical and techni- 
cal literature on the regional consequences of transportation sys- 
tems. It is anticipated that this survey could be undertaken with 
modest resources in a relatively short period. 

The final product of Phase 1 would be a critical state-of- 
the-art survey of the role of transportation in regional develop- 
ment planning. This document would include not only a summary 
and critique of the methodologies and theories that have been 
applied to this research area, but also a structured collection 
of empirical evidence on the subject. The estimated time needed 
for Phase 1 is the equivalent of one full year of a senior research 
scholar. 

Phase 2: Based on this survey, a firm decision would then 
be made regarding the magnitude and character of the transporta- 
tion research effort in the IRD program. Clearly, some trans- 
portation research is needed. Transportation as a public service 
is an important component of any regional planning activity. In- 
sofar as transportation is judged to fundamentally affect the 
development of other activities in complex ways, the transporta- 
tion research effort would be proportionately larger. It is antici- 
pated that a major effort would be directed toward developing a 
family of policy-oriented simulation models, in cooperation with 
other researchers of IRD programs and IIASA scholars in the four 
research areas. In conjunction with local researchers, these 
models could then be applied to actual regional planning situa- 
tions--for example, the Lublin-Vistula in Poland, and the south- 
western regions of the USA. 

The demands for transportation services are largely deter- 
mined by the distribution of population and economic activities. 
These distributions themselves can be strongly conditioned by 
transportation decisions. Thus, transportation models would 
necessarily be linked, in an iterative way, to the present spatial 
demographic and econometric modeling activities of the Human 
Settlements and Services research area at IIASA. Similarly, the 
sensitivity of energy consumption to different transportation 
plans and technologies would necessitate a link to the models 
developed in the energy research program. These and other models 
would aid government agencies in experimenting with different 
policy options (of transportation and non-transportation types), 
different technological-price combinations, different levels of 
supply and demand, etc. It will be necessary to limit the detail 
of these models to a level that is commensurate with data avail- 
ability, computational and technical constraints, and our level of 
theoretical understanding of the complex system interrelationships. 

The empirical simulation and statistical models would be com- 
plemented in a modest way by qualitative models of a theoreticaz 
type that either help to structure the nature of the numerical 
models or, perhaps, more importantly, to provide broad guidelines 
for developing regional policies. 



In view of the complex set of consequences arising from IRD 
planning decisions, special attention should be paid to applying 
and extending e v a l u a t i o n  methods  that can deal with multiattribute 
systems. This activity would build directly on research already 
completed by the IIASA Methodology project. 

Some effort should be devoted toward developing i n t e g r a t e d  
l o c a t i o n  and t r a n s p o r t a t i o n  p lann ing  models  o f  an o p t i m i z a t i o n  
t y p e .  Here, too, important IIASA methodological contributions 
in linear and non-linear programming approaches, decomposition 
and hierarchical control methods would be employed. Such norma- 
tive models are particularly appropriate in centrally-planned 
economies, and may also be relevant to mixed economies in iden- 
tifying the implied costs of inadequate planning. 

The manpower needs for Phase 2 are clearly difficult to esti- 
mate at this stage, but it is anticipated that perhaps 20 to 25 
percent of the research effort of IRD program would have a strong 
transportation orientation. 

Closure 

In summary, transportation research must play a strategic 
role in any IRD research program. Moreover, it should perform a 
critical integrative function, cutting across many, if not all, 
research areas at IIASA. In particular, transportation applica- 
tions have been in the forefront of many important methodological 
developments and their applications. It is anticipated that many 
scholars from the System and Decision Science area would make 
important contributions to the proposed transportation activities 
in the simulation, theoretical, evaluation, and planning models 
suggested above. Clearly, a strong focus on the role of trans- 
portation systems within the context of regional development would 
enhance the role of IIASA as an information exchange center. The 
Workshop strongly advocates setting up a network of research in- 
stitutes and individual scholars and planners with strong in- 
terests in this area. 

Proposal 2: Environment- and Resource-Conserving Urban/Regional 
Transportation Systems* 

Motivation 

All IIASA NMO countries are faced with serious urban and 
regional traffic problems characterized by an incredibly large 
number of accidents and fatalities--i.e., a decrease in traffic 
s a f e t y ;  an increase in time lost as a result of congestion--a 
decrease in m o b i l i t y ;  the endangering of the urban e n v i r o n m e n t  by 

* 
This section was prepared jointly by Horst Strobe1 and 

S.N. Baibakov, based on the discussions of the IIASA Workshop. 



i n c r e a s i n g  l e v e l s  of a i r  and n o i s e  p o l l u t i o n ,  b u i l d i n g  v i b r a t i o n s  
and v i s u a l  i n t r u s i o n s ;  and t h e  i n c r e a s e d  c o r r u p t i o n  of  r e sou rces  
i n  terms o f  energy ( f u e l  consumption) and l and  used f o r  t r a f f i c  
a r e a s .  

These s a f e t y ,  m o b i l i t y ,  environmental  and r e sou rce  problems 
p l ay  a  s i g n i f i c a n t  r o l e  i n  any d e c i s i o n  p roces s  on e i t h e r  t h e  
urban ,  r e g i o n a l ,  o r  n a t i o n a l  l e v e l  t h a t  d e a l s  wi th  t h e  r e s t r u c -  
t u r i n g  of a  l a r g e  number of urban c i t i e s  b u i l t  up ove r  t h e  l a s t  
c e n t u r i e s ,  e s p e c i a l l y  i n  Europe, o r  w i t h  t h e  e s t ab l i shmen t  of 
development p l ans  f o r  new urban a r e a s  and r eg ions .  Thus one can 
s t a t e  t h a t  most of t h e  l a r g e  n a t i o n a l  t r a n s p o r t a t i o n  r e s e a r c h  cen- 
t e r s  a r e  a lmost  e x c l u s i v e l y  i n t e r e s t e d  i n  problems of t h e i r  own 
c o u n t r i e s ;  and t h e r e  e x i s t s  an  informat ion  gap wi th  r e s p e c t  t o  
advanced p lanning  methods and t h e  expe r i ences  encountered  i n  d i f -  
f e r e n t  c o u n t r i e s .  

Thus, t h e r e  a r e  p o s s i b i l i t i e s  f o r  most of  t h e  NMO c o u n t r i e s  
t o  l e a r n  from each o t h e r  by means of comparat ive c a s e  s t u d i e s .  
For  example, i n  t h e  USA and i n  most market economy c o u n t r i e s ,  
urban t r a n s p o r t a t i o n  is mainly o r i e n t e d  toward t h e  u se  of  t h e  p r i -  
v a t e  c a r .  But t h e  problems caused by t h e  i n c r e a s e d  use  of  t h e  
p r i v a t e  c a r  have c r e a t e d  a  c e r t a i n  p o s i t i v e  change i n  t h e  way of 
t h i n k i n g  w i t h  r e s p e c t  t o  suppor t i ng  a c t i v i t i e s  f o r  improving ex- 
i s t i n g  and developing  new p u b l i c  t r a n s p o r t a t i o n  systems.  I n  t h e  
USSR and i n  most s o c i a l i s t  European c o u n t r i e s ,  p u b l i c  t r a n s p o r t a -  
t i o n  i s  favored .  I n  t h e s e  c o u n t r i e s  t h e r e  i s  a l s o  a  remarkable 
i n c r e a s e  i n  t h e  use  of  motorcars  i n  urban a r e a s  t h a t  ha s  caused,  
o r  w i l l  cause ,  problems s i m i l a r  t o  t h o s e  mentioned above,  i f  f u t u r e  
development i s  n o t  c a r e f u l l y  c o n t r o l l e d .  

An in fo rma t ion  gap wi th  r e s p e c t  t o  t r a n s p o r t a t i o n  and urban 
development p o l i c i e s  a l s o  e x i s t s  between t h e  i n d u s t r i a l i z e d  and 
t h e  l e s s  developed c o u n t r i e s ;  e s p e c i a l l y  t h e  l a t t e r ,  characterized 
by f a s t  growing c i t i e s - - e . g . ,  San Paulo,  Bangkok--are faced  w i t h  
tremendous t r a f f i c  problems. IIASA i s  cons ide red  a  f a v o r a b l e  p l a c e  
p l a c e  t o  c o n t r i b u t e  t o  t h e  c l o s u r e  of  t h i s  in format ion  gap. 

O b j e c t i v e s ,  S u b j e c t  and Expected R e s u l t s  of P roposa l  2 

The main aim of  t h i s  r e s e a r c h  t a s k  should be t o  c o n t r i b u t e  
t o  IIASA's c l e a r i n g  house func t ion  through t h e  u s e  of  t h e  
I n s t i t u t e  a s  an i n t e r n a t i o n a l  in format ion  exchange agency. Th i s  
would be done by c r e a t i n g  a  network f o r  i n t e r n a t i o n a l  coope ra t ion  
among r e s e a r c h  c e n t e r s  i n  t h e  NMO c o u n t r i e s  and i n t e r n a t i o n a l  o r -  
g a n i z a t i o n s  such a s  members of t h e  United Nations family-- in par-  
t i c u l a r ,  t h e  Economic Commission f o r  Europe ( E C E ) ,  t h e  Organ i sa t i on  
f o r  Economic Cooperat ion and Development ( O E C D ) ,  t h e  I n t e r n a t i o n a l  
Fede ra t ion  of Informat ion  P roces s ing  ( I F I P ) ,  and t h e  I n t e r n a t i o n a l  
Fede ra t ion  o f  Ope ra t iona l  Research S o c i e t i e s  (IFORS). 



Such activities can be developed with modest in-house re- 
search resources--one senior scientist full-time at IIASA and 
several (about 3 to 4 )  senior scientists spending only several 
(3 to 4 )  months a year at the Institute. 

The subject of the research work would be to study the com- 
plex interrelationship between urban developnent policies and 
urban transportation management and technology with respect to 
environment- and resource-conserving urbanism, thus playing an 
integrating role over all four IIASA research areas and partly 
supporting the IRD program. 

Urban Development and Urban Transportation Management: The 
obiective of this aspect of the research is to study the role of 
transportation and t>af f ic management in development policies 
for the creation of new and the redevelopment of existing cities, 
taking into account such factors as facility siting, and land- 
use strategies, as, for example, the construction of new residen- 
tial areas, parking lots, and freeways. The work should consist 
in : 

- Identifying advanced techniques for a comparative analy- 
sis of different urban and transportation development 
policies ; 

- Comparing and enlarging these techniques at IIASA; 

- Applying these techniques to case studies of urban areas 
that are comparable with respect to population and size. 

The choice of the case studies depends on a careful evalua- 
tion of the availability and quality of the data required. 
Vienna has been considered a possible candidate for a case study. 
This city seems to have some advantages because of the relative 
ease of contact between between IIASA and the city administration 
Moreover, Vienna is comparable in population and size with sev- 
eral other European cities. Already available are case studies 
of some US cities, e.g., San Francisco, Chicago;* these could be 
useful candidates for comparisons with other cities as, for ex- 
ample, Alma-Ata and Leningrad in the USSR. 

An expected result of this phase of Proposal 2 is to provide 
decision makers in urban or national governments with advanced 
techniques for judging different transportation-oriented urban 
development policies. 

Therefore, urban and national government agencies are the 
expected users of the results and the possible supporters for the 
IIASA work (by means of external funds). 

* 
See proposal by J.L. Schlaefli in Appendix I. 



Urban Development and New Technological Options: In the 
past, new technologies such as the steam engine, the electric 
motor, and the jet engine created breakthroughs to entirely new 
modes of transportation, resulting in fundamental changes in the 
structure of regions and cities and the quality of urban living. 
It seems reasonable to ask whether the fundamental new technol- 
ogies of our age, e.g., modern computer, automation, propulsion, 
guideway and vehicular technology, could contribute to a new - 
breakthrough in urban transportation leading to new safety stan- 
dards, a higher level of transportation services, a reduction 
in the consumption of resources (energy, land), and protection 
of the environment from air and noise pollution, etc., and a 
decrease in operating costs. 

There are demonstration projects of completely new automated 
public transportation systems in several countries as, for ex- 
ample, in France, the Federal Republic of Germany, Japan and the 
USA. The Automated Guideway Transit (AGT) Systems, which are 
supposed to be able to create this breakthrough, are in the 
stage of development. But there is considerable controversy 
concerning the possible future of these new modes of urban and 
regional transportation with respect to the following: social 
and community impacts of the AGT systems; integration of the AGT 
systems in existing or planned transportation systems and urban 
structures; public acceptability; safety, reliability, and service 
dependability; and the effects of the AGT systems on crime and 
vandalism. 

A systems analysis approach is needed to assist decision 
makers in urban and national governments in evaluating the possi- 
bilities and limits of the AGT systems with respect to the appli- 
cation of the systems in their cities. International cooperation 
is important, particularly at a very early stage since, at present, 
only a small number of highly industrializaed countries are--or 
will--be able to develop these new systems; at a later stage, 
they could also be applied to cities in other countries. 

IIASA should play its clearinghouse role in this technology 
assessment problem by preparing an in-depth state-of-the-art sur- 
vey about these AGT systems; by identifying advanced techniques, 
i.e., computer simulation programs for answering and evaluating 
the different impacts of such new systems; and by using these 
techniques in case studies for urban cities in the East and West. 
City and national government agencies are likewise the expected 
users of the results of the work. 

Working Plan 

The proposed research subject should be considered a con- 
tinuation of Task 4, Computerized Urban   ran sport at ion Systems 
of the research area of Human Settlements and Services, which will 
be completed in 1976. This continuation should be done in a 
much broader context. It is proposed to ensure a certain over- 
lap with the work ending in 1976 and the proposed activities by 



s t a r t i n g  t h e  new work i n  1976 w i t h  a  workshop on a p p l i e d  dynamic 
s i m u l a t i o n  f o r  urban t r a f f i c  management; t h i s  could  p rov ide  a  
very  v a l u a b l e  and conc re t e  r e s u l t  and w i l l ,  moreover, p rov ide  a  
p o s s i b i l i t y  f o r  s p e c i f y i n g  t h e  a c t i v i t i e s  t h a t  should  fo l low i n  
1977. For  t h i s  workshop, a  s p e c i a l  p roposa l  has been worked o u t  
by J . L .  S c h l a e f l i . *  

The proposed workshop would d e a l  w i tn  t h e  DHTM (Dynamic 
Highway T r a n s p o r t a t i o n  Model) developed i n  t h e  S t an fo rd  Research 
I n s t i t u t e ;  t h i s  r e p r e s e n t s  one o f  t h e  most advanced s imu la t ion  
t echn iques  a v a i l a b l e .  The program could  be implemented us ing  
IIASA's computer f a c i l i t i e s ;  and t h e  p r a c t i c a l  a p p l i c a t i o n  of t h e  
program from t h e  v iewpoin ts  of t h e  d e c i s i o n  maker and t h e  computer 
programmer w i l l  be i l l u s t r a t e d ,  u s ing  d a t a  from c a s e  s t u d i e s  
of  US c i t i e s ,  a s  f o r  example San F ranc i sco .  

The program can then  be  used by t h e  NMOS e i t h e r  a t  IIASA, 
u s ing  d a t a  from t h e i r  own c i t i e s ,  o r  i n  t h e  d i f f e r e n t  NMO c o u n t r i e s  

The proposed workshop could ,  among o t h e r  t h i n g s ,  p r epa re  a  
more d e t a i l e d  r e s e a r c h  p l a n ,  e . g . ,  w i th  r e s p e c t  t o  an i d e n t i f i -  
c a t i o n  of  c i t i e s  a s  p o s s i b l e  cand ida t e s  f o r  c a s e  s t u d i e s  a s  de- 
s c r i b e d  above, e i t h e r  on an e x t e r n a l  b a s i s  whereby a l l  a c t i v i t i e s  
a r e  developed i n  NMO c o u n t r i e s ,  o r  by us ing  c e r t a i n  smal l  in-house 
r e s e a r c h  r e sou rces .  

I f  t h e  c a s e  s t u d i e s  a r e  judged f e a s i b l e ,  t hen  it i s  proposed 
t o  h o l d  a t  IIASA i n  1977 s e v e r a l  meetings t h a t  would a l l ow arl 
exchange of  expe r i ence  and make recommendations f o r  improving 
and e n l a r g i n g  s imu la t ion  t echn iques  and f o r  s o l v i n g  such problems 
a s  s e l e c t i o n s  of c a s e s ,  d a t a  c o l l e c t i o n ,  and p r e p a r a t i o n .  

S i g n i f i c a n t  i n i t i a l  r e s u l t s  f o r  bo th  t h e  management and t h e  
technology p a r t s ,  of Proposa l  2 could  be expec ted  i n  t h e  form of  
a  s t a t e - o f - t h e - a r t  survey ,  t o  be completed by t h e  end of 1978 i f  
t h e  cor responding  s c i e n t i f i c  r ec ru i tmen t  problems a r e  so lved  by 
t h e  end of  1976. These r e s u l t s  would then  be p r e s e n t  a t  ano the r  
worksh .0~ on t h e  a p p l i c a t i o n  of s i m u l a t i o n  methods f o r  t h e  eva lua-  
t i o n  of d i f f e r e n t  p o l i c i e s  f o r  t h e  development of  urban t r a n s -  
p o r t a t i o n  systems connected wi th  c i t y  p lanning  i n  g e n e r a l ,  t o  
be h e l d  a t  t h e  end of  1978. 

Closure  

Along t h e  l i n e s  of Proposa l  2 ,  e f f o r t  would be made t o  coor- 
d i n a t e  t h e  r e s e a r c h  a c t i v i t i e s  w i th  models f o r  broader  develop- 
menta l  p o l i c y  i s s u e s ,  t o  be s t u d i e d  w i t h i n  t h e  I R D  program. Thus 
t h e  p h y s i c a l  and economic impacts  of changing t h e  management and 
technology of  urban t r a n s p o r t a t i o n  systems would be e x p l i c i t l y  

* 
See Appendix 1. 



considered.  I t  has  been s t r e s s e d  by s e v e r a l  p a r t i c i p a n t s  t h a t  t h e  
proposed research work would b r i n g  toge the r  a  panel  of scho la r s  
t o  cooperate with r e p r e s e n t a t i v e s  of s e l e c t e d  c i t i e s  from t h e  Eas t  
and West i n  proposing a  t r a n s p o r t  po l i cy  s t r a t e g y  f o r  them. This 
has t o  be considered a  long-term o b j e c t i v e  which can no t  be 
reached wi th in  one o r  two yea r s .  On t h e  o t h e r  hand, t h e  research 
t a s k  descr ibed above may be independent of t h i s  long-term objec- 
t i v e .  

THE NEXT STEPS 

The Workshop p a r t i c i p a n t s  s t rong ly  supported t h e  s ta tement  
t h a t  t h e  Workshop be considered a  f i r s t  s t e p  i n  br inging toge the r  
t r a n s p o r t a t i o n  research c e n t e r s  f o r  an exchange of information 
and exper ience  on t r a n s p o r t a t i o n  systems a n a l y s i s .  They agreed 
t o  recommend t r a n s p o r t a t i o n  e x p e r t s  and i n s t i t u t i o n s  t h a t  could 
p lay  a  key r o l e  i n  f o s t e r i n g  coopera t ion .  

P a r t i c i p a n t s '  comments on a  d r a f t  conference r e p o r t  were 
received a t  IIASA and have been incorpora ted  i n  t h e  f i n a l  r e p o r t .  

The Workshop suggested t h a t  a  f i n a l  d e c i s i o n  be made by t h e  
middle of 1976 about inc luding t h e  proposals  descr ibed above i n  
t h e  1977 IIASA resea rch  p lan ,  s o  a s  t o  ensure  c o n t i n u i t y  i n  t h e  
r e sea rch  work on t r a n s p o r t a t i o n .  
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Appendix 1 

Methodology Transfer Proposal: Applied 

Dynamic Simulation for Urban Traffic Planagenent* 

The Problem 

Transportation in an urban area involves a large system 
with many interacting elements. To a large extent, approaches 
to urban traffic improvement throuqhout the world tend to consider 
these elements i n d i v i d u a l l y  rather than as a s y s t e m .  What is 
needed is an approach that views an e n t i r e  s y s t e m  of traffic 
elements and seeks to design and manage the individual elements 
so that they complement each other and function as a system, 
with the objective of optimizing total urban area movement and 
development. 

Methodologies that include direct evaluation of technical 
traffic control and operation recommendations, as well as con- 
sideration of the political and administrative actions involved 
in urban traffic management are essential. Computer simulation 
can play an important role at IIASA and in the NMOS in developing 
better understanding of, and solutions for, problems of urban 
traffic management. 

Relationship to IIASA Research 

Previous research programs at IIASA have recognized the im- 
portance of transportation and traffic management; in fact new 
programs have been developed that assign high priority to con- 
tributing to the work of the NMOS in the transportation and traf- 
fic management field. Applied systems analysis work that could 
contribute to solving problems in this area is not readily avail- 
able. Yet there have been developments that can be taken advan- 
tage of now--as, for example, the Dynamic Highway Transportation 
Model (DHTM). The further development and application of the 
DHTM to traffic management on the international level could con- 
tribute significantly to IIASA's research in this area. 

The Proposal 

It is proposed that t h s  DHTM s i m u l a t i o n  t o o l  f o r  e v a l u a t i n g  

* 
Prepared by J.L. Schlaefli. 



t r a f f i c  management approaches  be  made o p e r a t i o n a l ,  and i t s  u s e  
d e m o n s t r a t e d  a t  I IASA,  and i n  t u r n ,  t h a t  it be  made a v a i l a b l e  
f o r  a p p l i c a t i o n  i n  t h e  NMOs. The DHTM is a large-scale simula- 
tion model written in FORTRAN IV and, at present, documented and 
operational on a CDC 6000 series computer. The DHTM technology 
can be effectively transferred to IIASA through a set of detailed 
working sessions with potential users. These sessions would be 
organized and conducted by J.L. Schlaefli and R.C. Sandys, who 
have been responsible for the development of the DHTM over the 
past ten years. As envisioned, there would be two types of par- 
ticipants at the technology transfer sessions. First, a group 
of invitees from IIASA and the NMOs (from 5 to 15 people) to dis- 
cuss and learn about the structure of the DHTM, its uses, and po- 
tential extension. A second group of participants, who would 
also be members of the first group, should be small (from 2 to 
5); they would learn the programming details of the DHTM and 
actually determine how to develop data, debug and run the simula- 
tion 

Proposed Agenda 

Approximately ten three-hour sessions are envisaged: 

Session 1: Introduction to the Traffic and Transportation 
Simulation Problem. 

Session 2: Structure and Techniques used by the DHTM. 

Session 3: DHTM Case Study Examples--San Francisco, 
Chicago Traffic Control, Air Quality and 
Energy Reduction. 

Session 4: DHTM Data Preparation, Computer Operations, 
Errors, Data Checking, Interpreting DHTM 
Results. 

Session 5: Description and Demonstration of other Traffic 
Management Tools. 

Session 6: DHTM Demonstration (Hands On Operation), 
Attended CDC 6000 Run. 

Session 7: Definition of IIASA Test Problems (One for 
Each of the Operational Participants). 

Session 8: Terminal Operation and DHTM Evaluation. 
Reprogramming as Necessary. Data Preparation 
for Test Problems. 

Session 9: Running Test Problems and Evaluating the Results. 

Session 10: Reserved for Follow-up Actions on Previous 
Sessions and Critique. 



Expected Results 

The first group of participants should acquire a general 
understanding of why the DHTM is a unique traffic management 
evaluation tool, and how it has been or could be applied. Hope- 
fully, case studies will be developed in several NMOS. The 
second group of participants should obtain a detailed knowledge 
required to run the DHTM on the computer facilities available 
to IIASA. In this case, IIASA could support NMOS directly in 
studying traffic management alternatives. 



Appendix 2  

Agenda 

Monday, 16 F e b r u a r y  

10:OO - 10:15 I n t r o d u c t i o n  and Welcome: A. Butr imenko 

10:15 - 11:30 T r a n s p o r t a t i o n  Sys tems  ~ n a l y s i s  a t  IIASA: 
P a s t  and P r e s e n t  

- The New M a t r i x  S t r u c t u r e  o f  I IASA's  
G e n e r a l  Research  S t r a t e g y :  J. Miron 

- P r e v i o u s  and P r e s e n t    ran sport at ion 
Research  A c t i v i t i e s :  Computer ized 
Urban T r a n s p o r t a t i o n  Systems:  
H .  S t r o b e 1  

- Concep ts  f o r  F u t u r e  A c t i v i t i e s :  
R. MacKinnon and H .  S t r o b e 1  

13:OO - 13:45 - T r a n s p o r t a t i o n  R e l a t e d  Work i n  t h e  
IIASA Ecology P r o j e c t :  R. Dennis  

- T r a n s p o r t a t i o n  R e l a t e d  Work i n  t h e  
IIASA Energy P r o j e c t :  C .  M a r c h e t t i  

13:45 - 17:30 T r a n s p o r t a t i o n  Systems A n a l y s i s  a t  IIASA: 
P r o p o s a l s  f o r  F u t u r e  ~ c t i v i t i e s  
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