
International Data Exchange and 
the Application of Informatics 
Technology - Critical Research 
Needs

Penniman, D., Butrimenko, A. and Page, J.

 

IIASA Research Memorandum
September 1978



Penniman, D., Butrimenko, A. and Page, J. (1978) International Data Exchange and the Application of 

Informatics Technology - Critical Research Needs. IIASA Research Memorandum. RM-78-043 Copyright © 

September 1978 by the author(s). http://pure.iiasa.ac.at/954/ All rights reserved. Permission to make digital or 

hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies 

are not made or distributed for profit or commercial advantage. All copies must bear this notice and the full 

citation on the first page. For other purposes, to republish, to post on servers or to redistribute to lists, permission 

must be sought by contacting repository@iiasa.ac.at 

mailto:repository@iiasa.ac.at


INTERNATIONAL DATA EXCHANGE AND THE 
A P P L I C A T I O N  O F  INPOFU4ATICS TECHNOLOGY- 

C R I T I C A L  RESEARCH NEEDS 

D. Penniman 
A. Butrimenko 

J. Page 

September 1978 

Research Memoranda are interim reports on research being conducted 
by the International Institute for Applied Systems Analysis, and as such 
receive only limited scientific review. Views or opinions contained 
herein do not necessarily represent those of  the Institute or of the 
National Member Organizations supporting the Institute. 



Copyright @ 1978 IIASA 

All ' hts reserved. No part of this publication may be Y repro uced or transmitted in any form or by any means, 
electronic or mechanical, including photocopy, recording, 
or any information storage or retrieval system, without 
permission in writing from the publisher. 



Preface 

International data communication networks are a reality. 

Despite the fact that national policies on data communication 

activities are still evolving, international links are already 

being established which provide the potential for massive data 

exchange activities. But will this potential be realized? And, 

if it is, will the data exchange activities benefit the citizens 

of the nations involved, or will data exchange via computer 

communication systems only further separate countries and peoples 

of different technological levels, political ideologies, and so- 

cial structures? There are areas such as health care, environ- 

mental monitoring, and food resource supply where international 

data exchange on a timely and accurate basis could be of great 

benefit. There are, at the same time, areas where such exchange 

could be used for the economic or political ends of one country 

or organization. While the evolving technology is a strong driv- 

ing force for establishing international data exchange activities, 

there is a need for a systematic review of the full range of prob- 

lems and pitfalls of this area. 

In 1977 the International Institute for Applied Systems 

Analysis (IIASA) initiated an exploratory study of the po- 

tential for international data exchange activities and their 

incorporation of the latest in computer networking technology. 

(See A. Butrimenko, "International System for Scientific Data 

Exchange," Telecommunications Policy, March 1977, pp. 163-4 

for further description of IIASA's interest in this area.) 

The study was exploratory in that major areas of concern were 

to be identified and areas of particular interest were to be 

selected f ~ r  future study by IIASA or other organizations 

concerned with international data exchange. 

While the evolving networking technology was one of the driv- 

ing factors in initiating this study, it was apparent that non- 

technical factors were of equal concern in determining the condi- 

tions conducive to successful international data exchange activi- 

ties. Consequently, from the outset of the study a broad perspec- 

tive was incorporated whichsttemptedto embrace all components or 



f a c t o r s  inc lud ing  l e g a l ,  p o l i t i c a l ,  r e g u l a t o r y ,  economic and 

s o c i a l  a s  w e l l  a s  t e c h n i c a l .  

The p re l im inary  s tudy was designed t o  r e s u l t  i n  a  c l e a r  

s e t  of recommendations f o r  f u t u r e  work a t  IIASA i n  t h e  a r e a  

of i n t e r n a t i o n a l  d a t a  exchange. I n  a d d i t i o n ,  a r e a s  of r e -  

sea rch  n o t  t o  be undertaken a t  IIASA bu t  t o  be promoted 

w i t h i n  n a t i o n a l  o rgan i za t i ons  were t o  be c l e a r l y  s p e c i f i e d .  

To accompl ish t h e s e  g o a l s  a  s e l e c t  group of n i ne teen  i nd i -  

v i d u a l s  ( r ep resen t i ng  n i n e  d i f f e r e n t  c o u n t r i e s  a s  we l l  a s  

UNESCO) was organ ized.  Th is  group met i n  Toronto i n  August 

of 1977 f o r  a  one-day workshop t o  p repare  a  l i s t  of  c r i t i c a l  

r esea rch  i s s u e s .  P a r t i c i p a n t s  w e r e  t hen  quer ied  v i a  a  fol low- 

up mai led ques t i onna i re  i n  o r d e r  t o  rank t h e s e  i s s u e s .  I n  ad- 

d i t i o n ,  a  gene ra l  c a t e g o r i z a t i o n  of r esea rch  a r e a s  was de- 

veloped a t  t h e  workshop and t h e  follow-up ques t i onna i re  pro- 

v ided an oppor tun i t y  f o r  t h e  p a r t i c i p a n t s  t o  i n d i c a t e  r e l a -  

t i v e  emphasis which each ca tegory  should r e c e i v e  i n  terms of  

r esea rch  funding i n  t h e  long t e r m .  

The au tho rs  hope t h a t  t h e  r e s u l t s  of  t h i s  p re l im inary  

IIASA p r 3 j e c t  p resen ted  h e r e  w i l l  s t i m u l a t e  resea rch  a t  IIASA 

and i n f l uence  t h e  d i r e c t i o n s  o f  IIASA and o t h e r  i n s t i t u t i o n s  

i n  t h e i r  f u t u r e  p r o j e c t s  r e l a t e d  t o  i n t e r n a t i o n a l  d a t a  

exchange. 

David Penniman 

Workshop Moderator and 

Task Leader 

I n t e r n a t i o n a l  Data 

Exchange Task 

Computer Science Group 

I n t e r n a t i o n a l  I n s t i t u t e  f o r  

Applied Systems Ana lys is  

Laxenburg, A u s t r i a  



Executive Summary 

During 1 9 7 7  the International Institute for Applied 

Systems Analysis (IIASA) conducted a preliminary study con- 

cerned with the role of inforpatics in the development of 

international data exchange activities. The purpose of this 

preliminary study was to determine the critical research is- 

sues associated with such exchange activities and the subset 

of these issues appropriate for further investigation by 

IIASA. The study, while concerned primarily with the role 

of informatics technology in exchange efforts, was not li- 

mited in perspective to technological issues. 

The method used in conducting this study involved an 

expert panel convened for a one-day workshop in Toronto in 

August, 1 9 7 7  to generate a preliminary list of research is- 

sues. Following the workshop a mailed questionnaire to the 

participants provided quantitative evaluation of the issues 

with respect to overall urgency and specific appropriateness 

for further IIASA research. In addition, the panel sugges- 

ted five broad areas of research which were further evalu- 

ated for long-term research needs. 

The major results of this quantitative evaluation in- 

dicated that eleven issues were of high urgency, Further 

screening provided eight of those that were appropriate for 

IIASA research (see Tables 2 and 3 of Chapter 11). The fi- 

nal screening resulted in two issues which were further de- 

veloped into brief research proposals (see Chapter 111). 

These issues were: 

o Identification of the major barriers to 

exchange programs (in terms of magnitude) 

of the barrier and also type of exchange 

activities affected 

o Study of the organization structures most 

appropriate for international data exchange 



programs and determination of application 

dependency of these structures. 

In addition, a quantitative rating of five general 

areas of research was provided indicating the panel's view 

of long-term research needs in international data exchange. 

The following ratings represent recommended relative 

allocation of research resources for each of the areas: 

96 

User Analysis 25 

User Training 12 

Economic Factors 27 

Privacy/Security 16 

Competition/Conflict 20 

Further details on this evaluation are available in Chapter 11. 

The complete list of research issues evaluated (see Ap- 

pendix C) and particularly the urgent issues not rated highly 

appropriate for IIASA (including issues with a major focus 

on d e ~ ~ l ~ p i i i g - ~ ~ i i n t ~ y  n c ~ d s  and issues dealing with develop- 

ment of services to meet specific user needs) should provide 

researchers and policy makers with guidelines for research 

within their own institutions. 
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I. PROBLEM STATEMENT AND APPROACH 

The aim of the 1977 research program on international 

data exchange activities was to identify the specific re- 

search questions in this broad area that could usefully be 

addressed by IIASA in the future. To accomplish this goal 

a group of individuals representing a wide cross section 

of academic, private, national, and international organiza- 

tions was organized for a series of activities including a 

one-day workshop held in Toronto on 7  August 1977.  The group 

provided extremely useful input both during the workshop and 

in follow-up correspondence. 

The participants came frorr. many orqanizations and count- 

ries and held varied perspectives of the international data 

exchange area. They are all involved in one or more of the 

facets of international data exchange described subseauently 

in this report. Their roles include that of researchers, 

managers, academicians, information specialists and members 

of international agencies. 

Prof. H. Andersin 

Prof. H. Borko 

Prof. A. J. Dakin 

Mr. J.M. Dethoor, 

Mr. W. Dizard 

Prof. A.S. Douglas 

Prof. J.H. van der Hende 

Helsinki University of Technology, 
Espoo, Finland 

School of Library and Information 
Science, University of California, 
Los Angeles, California, U.S.A. 

Department of Urban and Regional 
Planning, University of Toronto, 
Toronto, Ontario, Canada 

Director, Office des Syst$mes In- 
formatiques et Documentaires, UNESCO, 
Paris, France 

U.S. Information Agency, Washington, 
D.C., U.S.A. 

Department of Statistics, London 
School of Economics and Political 
Science, London, England 

Gebouw Analytische Scheikunde, 
Delft, The Netherlands 



Mr. G. Jones 

Mr. S.E. Jones 

Mr. R. Kalman 

Mr. S. Kassum 

Dr. H. Kopetz 

Mr. R. Mendelssohn 

Prof. E.B. Parker 

Mr. M. Robin 

Dr. P. Robinson 

Dr. N. Rozsenich 

Dr. K. Samuelson 

Mr. H. Sarbinowski 

Managing Editor, Computer and Elec- 
tronics Group, Guild.ford, Surrey, 
England 

Canada Institute for Scientific and 
Technical Information, Research and 
Planning, National Research Council, 
Ottawa, Ontario, Canada 

UNESCO, Paris, France 

Manager, Computer Systems, Interna- 
tional Development Research Centre, 
Ottawa, Ontario, Canada 

VOEST-Alpine, Linz, Austria 

Assistant Commissioner, Systems and 
Standards, Bureau of Labor Statistics, 
U.S. Department of Labor, Washington, 
D.C., U.S.A. 

Institute for Communication Research, 
Stanford University, Stanford, Cali- 
fornia, U.S.A. 

Institute de Recherche d'Informatique 
et d'Automatique, Le Chesnay, France 

Acting Chairman, Interdepartmental 
Committee, Computer/Communications 
Secretariat, Ottawa, Ontario, Canada 

Austrian Ministry of Science and Re- 
search, Vienna, Austria 

Information Processing Informatics, 
Stockholm University and Royal In- 
stitute of Technology, Stockholm, 
Sweden 

Institut fur Datenfernverarbeitung 
und Gesellschaft fur Plathematik und 
Datenverarbeitung, Darmstadt, Bundes- 
republik Deutschland 

In addition, the following IIASA staff members partici- 

pated in the workshop: Dr. A. Butrimenko, Leader, Computer 

Science Group; Dr. D. Penniman, Research Scholar, Computer 

Science Group (and workshop moderator); and Mr. J. Page, 

Consultant, Computer Science Group. 



Procedure 

The o v e r a l l  approach o f  t h e  IIASA s t u d y  i nvo l ved  ( 1 )  develop-  

ment and d i s t r i b u t i o n  o f  p r e l i m i n a r y  m a t e r i a l  t o  t h e  vorkshop a t -  

t e n d e e s  p r i o r  t o  t h e  meet ing ,  ( 2 )  g e n e r a t i o n  o f  r e s e a r c h  i s s u e s  and 

a r e a s  of  concern a t  t h e  workshop, and ( 3 )  fo l low-up r a n k i n g  and 

e v a l u a t i o n  o f  t h e  i s s u e s  and a r e a s .  The rank ing  p rocedure  i n -  

vo lved a s ing le - round  e v a l u a t i o n  p rocedure .  The o v e r a l l  approach 

has  been used i n  many s i m i l a r  r e s e a r c h  programs. An e x c e l l e n t  ex- 

ample i n v o l v i n g  t h e  e v a l u a t e d  c r i t i c a l  i s s u e  approach was conducted 

f o r  t h e  U.S. N a t i o n a l  Sc ience  Foundat ion i n  t h e  a r e a  o f  s c i e n t i f i c  * 
and t e c h n i c a l  i n fo rma t ion .  That  s tudy  h a s  p rov ided many u s e f u l  

c o n c e p t s  f o r  t h e  IIASA p r e l i m i n a r y  t a s k  on i n t e r n a t i o n a l  d a t a  ex- 

change and s e r v e d  a s  a gu ide  f o r  p r e s e n t a t i o n  o f  t h e  f i n a l  r e s u l t s .  

P r i o r  t o  t h e  IIASAworkshop, a concept  paper  ( s e e A p p e n d i x 2 )  tr7as 

d i s t r i b u t e d  t o  a l l  p a r t i c i p a n t s .  Th i s  paper  was i n t e n d e d  t o  pro- 

v i d e  each  p a r t i c i p a n t  w i t h  a common framework and unders tand ing  

o f  t h e  a u t h o r s '  i n i t i a l  view of  t h e  o v e r a l l  a r e a  of  i n t e r n a t i o n a l  

d a t a  exchange and was based on work conducted by IIASA p r e v i o u s l y  

f o r  UNESCO. * *  I n  a d d i t i o n ,  a s e l e c t e d  b i b l i o g r a p h y  (see Appendix B) 

was prov ided shou ld  t h e  p a r t i c i p a n t s  wish t o  pu rsue  a p a r t i c u l a r  

a r e a  f u r t h e r  b e f o r e  t h e  meet ing .  

On 7 August 1977 t h e  p a r t i c i p a n t s  w e r e  g a t h e r e d  i n  Toron to  

f o r  an a l l - d a y  s e s s i o n  i n  which t h e y  w e r e  asked t o  deve lop  a l i s t  

o f  r e s e a r c h a b l e  q u e s t i o n s  which w e r e  c r u c i a l  t o  t h e  expans ion  o f  

i n t e r n a t i o n a l  d a t a  exchange a c t i v i t i e s .  These r e s e a r c h  q u e s t i o n s  

a t  t h e  b r o a d e s t  l e v e l  w e r e  termed ' r e s e a r c h  i s s u e s '  ( h h i c h c o u l d  i n -  

v o l v e  m u l t i p l e  q u e s t i o n s 1 , a n d  ' c r i t i c a l  i s s u e s '  w e r e  t h o s e  which 

someone o r  some group c o n s i d e r e d  t o  be c r u c i a l  t o  t h e  f u t u r e  sue- 

* 
Freeman, James E. and Rubens te in ,A lbe r t  H. "The U s e r s  and 

U s e s  of S c i e n t i f i c  and Techn ica l  In fo rmat ion :  C r i t i c a l  Research 
Needs", p repa red  f o r  t h e  O f f i c e  of  Sc ience  In fo rma t ion  S e r v i c e ,  
N a t i o n a l  Sc ience  Foundat ion by t h e  U n i v e r s i t y  o f  Denver Research 
I n s t i t u t e ,  Gran t  GN-40981, November 1974. 

* *  
Penniman, W.D. e t  a l .  "Study o f  t h e  U s e  o f  I n fo rma t ion  Tech- 

nology on Problems of  S c i e n t i f i c  and Techno log i ca l  Coopera t ion" ,  
p repa red  f o r  t h e  Un i ted  Na t ions  Educa t i ona l ,  S c i e n t i f i c  and Cul- 
t u r a l  Organ iza t i on  (UNESCO) by t h e  Computer Sc ience  Group. In-  
t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied Systems A n a l y s i s ,  A p r i l  1977. 



c e s s  of  t h e  a r e a  be ing s tud ied .  In  a d d i t i o n  t o  a  l i s t  of  c r i t i c a l  

i s s u e s ,  t h e  workshop a t t endees  proposed a  broader s e t  of  c a t e g o r i e s  

o r  domains of  i n t e r e s t  f o r  r esea rch  wi th  r e s p e c t  t o  i n t e r n a t i o n a l  

d a t a  exchange a c t i v i t i e s .  

Fol lowing t h e  workshop i n  Toronto t h e  p a r t i c i p a n t s  were asked 

t o  r a t e  t h e  e d i t e d  l i s t  of i s s u e s  according t o  urgency and a l s o  

app rop r i a teness  f o r  f u t u r e  3IASA research .  T h e p a r t i c i p a n t s w e r e  a l s o  
asked t o  a l l o c a t e  hypo the t i ca l  r esea rch  resources a c r o s s  t h e  gene ra l  

s e t  of r esea rch  c a t e g o r i e s  t hey  had suggested a t  t h e  workshop. F i -  

n a l l y ,  they  were asked t o  comment on t h e  workshop i t s e l f .  The is- 

sue and ca tegory  eva lua t i ons  were re tu rned  by 1 6  of  t h e  i n v i t e d  

workshop p a r t i c i p a n t s .  (See Appendix C f o r  t h i s  m a t e r i a l  and a  

summary of  t h e  responses . )  

The r e s u l t i n g  r a t e d  and ranked i s s u e s  and c a t e g o r i e s  w e r e  

f u r t h e r  analyzed t o  select i s s u e s  f o r  f u t u r e  a t t e n t i o n  by IIASA 

and a l s o  i s s u e s  which should be promoted a s  resea rch  t o p i c s  f o r  

o t h e r  i n s t i t u t i o n s .  The methodsof d a t a  a n a l y s i s  a r e  desc r ibed  i n  

Appendix D. F i n a l l y ,  f o r  t h e  i s s u e s  s e l e c t e d  a s  both  u rgen t  and 

app rop r i a te  f o r  IIASA, b r i e f  d e s c r i p t i o n s  of  r esea rch  t a s k s  w e r e  

prepared a s  a  s t a r t i n g  p o i n t  f o r  f u t u r e  resea rch  programs. 

A ~ ~ l i c a t i o n  of  Resu l t s  

Given t h e  l i m i t e d  resources  i n  t e r m s  of  funds and s t a f f ,  

o rgan i za t i ons  concerned w i th  i n t e r n a t i o n a l  d a t a  exchange must 

s e l e c t  t h e  most c r u c i a l  a r e a s  f o r  t h e i r  d i r e c t  a t t e n t i o n .  By 

us ing t h e  techn iques  of an expe r t  pane l  and a  l i s t  of  c r i t i c a l  

r esea rch  i s s u e s  genera ted and eva lua ted  by t h a t  pane l ,  t h e  

au tho rs  prepared t h i s  document which should be u s e f u l  t o  

r esea rche rs  and e s p e c i a l l y  t o  dec i s i on  makers a l l o c a t i n g  funds 

f o r  r esea rch  r e l a t e d  t o  i n fo rma t i cs  and exchange of d a t a  on 

an i n t e r n a t i o n a l  l e v e l .  I t  would a l s o  be u s e f u l  t o  IIASA's 

own use f o r  p lann ing and developing f u t u r e  resea rch  a c t i v i t i e s  

i n  t h e  i n fo rma t i cs  a rea .  

P a r t i c i p a n t  response regard ing  t h e  methodology used 

(see  Appendix C )  i n d i c a t e d  t h a t  t h e  approach could be use fu l  

a l s o  f o r  o t h e r  p lann ing a c t i v i t i e s  a t  IIASA. 



11. CRIT ICAL  RESEARCH NEEDS 

Research Areas:  A Long-Term P e r s p e c t i v e  

Any a t t e m p t  to p r o v i d e  i n p u t  t o  d e c i s i o n  makers on t h e  p r i -  

o r i t i e s  f o r  r e s e a r c h  must t a k e  i n t o  accoun t  t h e  s p e c i f i c  p r e s s u r e s  

and p e r s p e c t i v e  o f  t h o s e  d e c i s i o n  makers. When i n t e r n a t i o n a l  is- 

s u e s  a r e  i nvo l ved ,  t h e  d e c i s i o n  makers are o f t e n  o p e r a t i n g  w i t h i n  

d i f f e r e n t  s o c i a l  and p o l i t i c a l  frameworks. I n  t h e  p a s t ,  IIASA h a s  

d e f i n e d  i t s  own p e r s p e c t i v e  i n  t e r m s  o f  t w o  t y p e s  o f  r e s e a r c h :  * 
g l o b a l  and u n i v e r s a l .  G loba l  problems canno t  be r e s o l v e d  w i th -  

o u t  j o i n t  a c t i o n  o f  s e v e r a l  n a t i o n s ,  w h i l e  u n i v e r s a l  problems 

can  be r e s o l v e d  by i n d i v i d u a l  n a t i o n s  b u t  t h e  s o l u t i o n s  may be 

s h a r e d  by a lmost  a l l  n a t i o n s .  Th i s  d i s t i n c t i o n  i s  i m p o r t a n t  i n  

c o n s i d e r i n g  t h e  r e s e a r c h  needs i n  t h e  area o f  i n t e r n a t i o n a l  d a t a  

exchange, and p a r t i c u l a r l y  i n  c o n s i d e r i n g  t h e  a p p r o p r i a t e  r e s e a r c h  

r o l e  f o r  IIASA i n  t h i s  a r e a  i n  t h e  f u t u r e .  

The e x p e r t  p a n e l  convened i n  Toron to  was asked t o  a d d r e s s  re- 

s e a r c h  i s s u e s  and a r e a s  i n i t i a l l y  i r r e s p e c t i v e  o f  t h e  IIASA pe r -  

s p e c t i v e .  Only a f t e r  a  wide spec t rum o f  areas and i s s u e s  w e r e  

i d e n t i f i e d  was t h e  IIASA " f i l t e r "  a p p l i e d .  

A t  t h e  b r o a d e s t  l e v e l ,  t h e  p a n e l  sugges ted  f i v e  major  cate- 

g o r i e s  o r  r e s e a r c h  a r e a s  which were a p p r o p r i a t e  t o  i n t e r n a t i o n a l  

d a t a  exchange. I n  t h e  fo l low-up phase ,  t h e  p a n e l  w a s  asked t o  al -  

l o c a t e  a c r o s s  t h o s e  f i v e  a r e a s  100 p o i n t s  a s  i f  t h e y  w e r e  a l l o c a t -  

i n g  r e s e a r c h  r e s o u r c e s  ove r  an extended p e r i o d  o f  t i m e  (more t h a n  

f i v e  y e a r s ) .  Th i s  e x e r c i s e  r e p r e s e n t e d  t h e i r  e v a l u a t i o n  o f  t h e  

r e s e a r c h  p r i o r i t i e s  w i t h i n  a  long-term p e r s p e c t i v e ,  and t h e  r e s u l t s  

a r e  p r e s e n t e d  i n  Table 1 .  

C l e a r l y  economic f a c t o r s  and u s e r  needs  appear  a s  t h e  major  

long- term c o n s i d e r a t i o n s w i . t h n a t i o n a l / i n t e r n a t i o n a l  c o n f l i c t  and 

c o m p e t i t i o n ,  p r i v a c y  and s e c u r i t y  f a c t o r s ,  and. u s e r  t r a i n i n g  p lay-  

i n g  lesser r o l e s  on t h e  r e s e a r c h  a c t i v i t i e s .  

+ 
See a d d r e s s  by R. E .  Levien,  d i r e c t o r  o f  IIASA, t i t l e d  

"Apply ing Systems Ana lys i s  i n  an  I n t e r n a t i o n a l  S e t t i n g " ,  d a t e d  
May, 1 9 7 6 .  



Table 1. Results of Panel Allocation of Research Effort Across -------- 
, , .. JEive, i -' G,eneral.Areas . . in International Data Exchange 

, - ' ?  * 
AREA Allocation out of Total 

of 100 Points* 

User Identification and 

Needs Analysis 25 

User Training for Data 

Use 

Economic Factors (including 

who will own data; po- 

tential for manipulation 

of data for economic 

ends; and impacts on 

iobs, balance of pay- 

ments, and information 

infrastructure, for ex- 

ample) 

Privacy and Security Factors 

Competition and Conflict Na- 

tionally and Internati- 

onally (including poli- 

tics, culture, ideology, 

and economics, for ex- 

ample) 

* 
Average values across 16 respondents, rounded. 



Critical Research Issues: Near-Term Needs 

The panel was also asked to rate the specific research issues 

they had established during the workshop process. The first rat- 

ing was according to the urgency with which these issues should be 

addressed. This rating was to be independent of whether the issues 

were appropriate for IIASA and thus could be used by other organi- 

zations as well in planning their research programs. 

The most urgent of these issues are presented in Table 2. 

The selection procedure is described in detail in Appendix D but 

was basically a process of screening according to average weights 

assigned by the panel using a five-pointweightingscale. The levels 

of urgency are approximately of equal interval with the exception 

of the first level which might be labelled "nuch more urgent" in 

comparison to the remaining 10 issues. All issues in this table 

were weighted on the average at least above moderately urgent. 

Research Issues for IIASA 

Selecting from this set of issues those that were also con- 

sidered most appropriate for IIASA research tasks and reordering 

the set by appropriateness provides the listing appearing in Table 

3. Note that there is considerable difference in the ordering of 

the issues at the top end of both scales although the sets of is- 

sues are nearly identical. The single issue that is rated both 

quite high on the urgency scale and is very appropriate for IIASA 

to address is: 

"Identification of the major barriers to exchange programs 

(in terms of magnitude of the barrier and also type of 

exchange activities affected)". 

The development of this issue into a more fully defined task des- 

cription is presented in the next chapter.along with a second 

task judged most appropriate for IIASA which was: 

"Study of organizational structures most appropriate 

for international data exchange programs and determi- 

nation of application dependency of these structures". 



Research I s s u e s  f o r  Other  O r g a n i z a t i o n s  

While most o f  t h e  u r g e n t  r e s e a r c h  i s s u e s  w e r e  a l s o  con- 

s i d e r e d  a p p r o p r i a t e  f o r  IIASA by t h e  p a n e l ,  t h e r e  w e r e  some 

t h a t  ranked h i g h  i n  urgency b u t  d i d  n o t  rank  commensurately 

h igh  i n  a p p r o p r i a t e n e s s  f o r  IIASA. These i s s u e s  a r e  p r e s e n t e d  

h e r e  a s  p o t e n t i a l  a r e a s  of  r e s e a r c h  f o r  o t h e r  o r g a n i z a t i o n s  

which may be  more a p p r o p r i a t e  f o r  hous ing  such s t u d i e s .  There 

w e r e  t h r e e  such i s s u e s :  

"Study o f  how deve lop ing  c o u n t r i e s  do now and/or  can 
i n  t h e  f u t u r e  t a k e  advantage o f  i n t e r n a t i o n a l  d a t a  
exchange".  

"Study o f  methods used by deve lop ing  c o u n t r i e s  i n  
a c q u i r i n g  and u s i n g  d a t a  (w i th  a  focus  on f u t u r e  
t e c h n i q u e s  1 " . 
" I d e n t i f i c a t i o n  o f  t h e  u s e r s  of d a t a  i n  exchange pro-  
grams and d e t e r m i n a t i o n  o f  how t h e i r  needs  can  b e s t  
be  i d e n t i f i e d  and t r a n s l a t e d  i n t o  a  u s e f u l  s e r v i c e " .  

The f i r s t  two i s s u e s  a r e  o r i e n t e d  toward developing-country  

needswh ichp resumab ly  is t h e r e a s o n  w h y t h e y r a n k e d l o w i n  a p p r o p r i a t e -  

n e s s f o r  IIASA. User-needs a n a l y s i s i s ,  l i k e w i s e , m o r e  a p p r o p r i a t e  f o r  
o r g a n i z a t i o n s  i n t e n t  on mounting a  s p e c i f i c  d a t a  exchange program 

r a t h e r  t h a n  b e i n g  conducted  a s  a  g e n e r a l  needs  a n a l y s i s .  A rev iew 

o f  t h e  urgency r a t i n g s  f o r  o t h e r  i s s u e s  i n  ~ p p e n d i x  C may s u g g e s t  

o t h e r  s t u d i e s  which i n t e r e s t e d  o r g a n i z a t i o n s  a t  t h e  n a t i o n a l ,  re- 

g i o n a l  o r  i n t e r n a t i o n a l  leve l  my wish t o  under take .  



Table -------- 2. Most Urgent Research Issues in International Data Ex- 

change According to Expert Panel Ratings 

* 
First Priority 

I 

Identification of the major barriers to exchange 
programs (in terms of magnitude of the barrier 
and also type of exchange activities affected). 

I Second Priority 

Identification of the common national problems in 
data communications which relate to successful in- 
ternational data exchange activities. 

Study of how developing countries do now and/or 
can in the future take advantage of international 
exchange activities. ' 

Third Priority 

Study of the reasons for success or failure of 
the organizations already working in the area 
of international data exchange and identifica- 
tion of the roots of the successes or failures. 

Identification of what international communication 
and information services are now available and eva- 
luation of their effectiveness. 

Fourth Priority 

Evaluation of need for data exchange programs to 
be imbedded within larger programs of technology 
transfer in order to survive. 

Study of methods used by developing countries in 
acquiring and using data (with a focus on future 
techniques). 

Identification of the users of data in exchange 
programs and determination of how their needs can 
best be identified and translated into a useful 
service. 

* 
Priority levels indicate issues of equal priority. Issues 

receiving equal weights in the panel rating were placed at the 
same level. The selection procedure is described in detail in 
Appendix D. 



Tab le  2 c o n t .  
- 1  0-  

F i f t h  P r i o r i t y  

De te rm ina t i on  of which d a t a  sets a r e  now b e s t  or- 
g a n i z e d  and how t h e y  a r e  most e a s i l y  a c c e s s e d .  

Study of why p a s t  e f f o r t s  a t  d a t a  exchange have 
f a i l e d  o r  succeeded and development o f  t e c h -  
n i q u e s  f o r  i d e n t i f y i n g  t h e s e  f a c t o r s  ( d i f f e r e n t  
from t h i r d  p r i o r i t y  i s s u e  i n  t h i s  r e s p e c t ) .  

Study of o r g a n i z a t i o n a l  s t r u c t u r e s  most a p p r o p r i a t e  
f o r  i n t e r n a t i o n a l  d a t a  exchange programs and d e t e r -  
m ina t i on  of a p p l i c a t i o n  dependency o f  t h e s e  s t r u c -  
t u r e s .  



Table -------- 3. Most Appropriate Issues for IIASA Research From the Set 

of Previously Selected Urgent Issues (Ordered by Appro- 

~riateness for IIASA Research) 

* 
First Level 

Study of organizational structures most appropriate 
for international data exchange programs and deter- 
mination of application dependency of these struc- 
tures. 

Second Level 

Identification of the major barriers to exchange 
1 programs (in terms of magnitude of the barrier 

and also type of exchange activities impacted). 

Third Level 

Determination of which data sets are now best organized 
and how they are most easily accessed. 

Evaluation of need for data exchange programs to be 
imbedded within larger programs of technology 
transfer in order to survive. 

Identification of the common national problems in 
data communications which relate to successful 
international data exchange activities. 

Study of the reasons for success or failure of or- 
ganizations already working in the area of inter- 
national data exchange and identification of the 
roots of the success or failures. 

Fourth Level 

Study of why past efforts at data exchange have failed 
or succeeded and development of techniques for iden- 
tifying these factors. 

Identification of what international communication 
and information services are now available and 
evaluation of their effectiveness. 

* 
These levels are of equal interval and represent sets of 

issues given equal weights on the appropriateness scale. The 
selection procedure is described in Appendix D. 



Table ------- 4 .  Comparison of  Panel  Weights f o r  General  Research Areas and Rat ings f o r  

S p e c i f i c  Research I s s u e s  C l a s s i f i e d  by Area 

* 
Issues assigned to each area are shown in parentheses in Research Area Column 

* * 
Insufficient data for evaluation 

* 
No. of Related 

Issues 

6 

6 

7 

1 

11 

Average Issue 
Urgency Rating 
(5 is highest) 

3.4 

2.9 

2.8 

** - - 

3.3 

RESARCH AREA 

USER ANALYSIS 
(14,16,17,20,21,29) 

USER TRAINING 
(1,7,25,27,29,31) 

ECONOMIC FACTORS 
(2,5,6,11,12,24,26) 

PRIVACY AND SECURITY 
(9) 

COMPETITION AND CONFLICT 
(3,4,8,10,13,15,18,19,22,23,30) 

Average Issue 
Appropriateness for 

IIASA 
(5 is highest) 

3.4 

3.1 

2.8 

* * 
-- 

3 - 4  

Area Weight 
(out of lW Points) 

2 5 

12 

2 7 

16 

20 



Genera l  Research Areas Versus S p e c i f i c  Research I s s u e s  

T h e g e n e r a l  a r e a s  o f  r e s e a r c h  i n  i n t e r n a t i o n a l  d a t a  exchange 

shown i n  Table 1 a r e  r e l a t e d  t o  t h e  s p e c i f i c  i s s u e s  l i s t e d  i n  

Appendix C i n  t h a t  each  i s s u e  can be ass igned  t o  one o f  t h e  ca- 

t e g o r i e s .  S ince  t h e r e  was no i n t e n t  t o  deve lop  t h e  i s s u e s  a p r i o r i  

a s  subcomponents of t h e  g e n e r a l  a r e a s  and s i n c e  t h e  r e l a t i o n s h i p  

between a r e a s  and i s s u e s  was n o t  made e x p l i c i t  a t  t h e  t i m e  t h a t  

r a t i n g  was done,  t h e  r e s u l t s  o f  t h e  r a t i n g  e f f o r t s  shou ld  p rov ide  

a  form of  c o n s i s t e n c y  check. 

The number o f  i s s u e s  p e r  c a t e g o r y  i s  n o t  un i fo rm ( e . g .  p r i v a c y  

and S e c u r i t y  has  o n l y  one d i r e c t l y  r e l a t e d  i s s u e  - # 99) and t h e  

r e l a t i o n s h i p  o r  l a c k  t h e r e o f  between a r e a  we igh ts  and i s s u e  r a t i n g s  

can be  i n t e r p r e t e d  i n  s e v e r a l  ways. I n  s p i t e  of  t h i s ,  it i s  u s e f u l  

t o  compare t h e  outcome o f  t h e  two p a r a l l e l  r a t i n g  e x e r c i s e s  by t h e  

same p a n e l  o f  judges.  

A s u m m a r y o f t h i s  comparison i s  shown in  Tab le  4 .  The U s e r  Ana- 

l y s i s  c a t e g o r y r e p r e s e n t s  an i n t e r e s t i n g  a r e a  of  e v a l u a t i o n  becauset the 

most e x p l i c i t  s t a t e m e n t  of t h i s  a r e a  appears  i n  I s s u e  20, which 

r a t e d  r e l a t i v e l y  low on t h e  a p p r o p r i a t e n e s s  s c a l e  f o r  IIASA, a s  

d i d  I s s u e s  16 and 1 7 , y e t t h e a r e a i n g e n e r a l r a t e d  r a T a t i v e l y  h ighe r ,  

The two i s s u e s  i n  t h i s  a r e a  seen a s  most a p p r o p r i a t e  f o r  IIASA 

r e l a t e d  t o  i n fo rma t ion  c o l l e c t i o n  and d i s s e m i n a t i o n  methods ( I s s u e s  

14 and 2 9 ) .  The re fo re ,  IIASA would seem t o  have a  r o l e  i n  t h e  a r e a  

of  methodology e v a l u a t i o n  r a t h e r  than  a c t u a l l y  do ing  u s e r  needs 

a n a l y s i s .  I n  t h e  a r e a  of  compe t i t i on  and c o n f l i c t  IIASA c l e a r l y  

h a s  a  s i g n i f i c a n t  r o l e  t o  p l a y ,  w i t h  I s s u e s  22 i n  p a r t i c u l a r  r e q u i r -  

i n g  a t t e n t i o n  ( i . e .  b a r r i e r  i d e n t i f i c a t i o n ) .  

I n  t h e  c a s e  of P r i v a c y  and S e c u r i t y ,  a d d i t i o n a l  i s s u e s  need t o  

be e v a l u a t e d .  A lso,  a l t hough  Econonic F a c t o r s  r a t e d  h igh  i n  t h e  

long-term need f o r  a t t e n t i o n ,  t h e  r o l e  o f  IIASA i s  c l e a r  o n l y  w i t h  

r e s p e c t  t o  one i s s u e  (#- 6  - r e l a t e d  t o  o r g a n i z a t i o n a l  s t r u c t u r e s  

e s s e n t i a l  f o r  s u r v i v a l ) .  These r e s u l t s  sugges t  t h a t  a d d i t i o n a l  

i s s u e s  cou ld  be e v a l u a t e d  f o r  f u t u r e  p lann ing  of  IIASA's r e s e a r c h  

d i r e c t i o n s  a s  w e l l  a s  t h o s e  o f  o t h e r  o r g a n i z a t i o n s  w ish ing  t o  ad- 

d r e s s  c r i t i c a l  i s s u e s  i n  i n t e r n a t i o n a l  d a t a  exchange. I n  a d d i t i o n ,  

some of t h e  i s s u e s  sugges ted  l a t e  i n  t h e  p r o c e s s  o f  i s s u e  r a t i n g  



(see Appendix C )  should be circulated for rating by the entire 

panel. While there is considerable room for more evaluation, 

the results of the ratings by the panel on both Areas and Issues 

provide a clear suggestion of research activities for both IIASA 

and other interested organizations. 



111. SPECIFIC 3ESEARCH PROPOSALS FOR CRITICAL 

ISSUES OF HIGH URGENCY 

For those issues found most urgent, but not necessa1:ily 

appropriate for IIASA to undertake, we encourage the generation 

of research plans by other organizations. But for those is- 

sues most urgent and appropriate for IIASA, this section will 

present initial outlines of potential research activities. 

Two issues have been selected for evaluation. The first, bar- 

rier identification, rankedhigh on the IIASA appropriateness 

scale and was by far the highest-ranking issue in terms of 

urgency. The second, appropriate organizational structures 

for international data exchange, was highest in terms of IIASA 

appropriateness and also ranked high in terms of urgency. 

Techniques for Barrier Evaluation 

"Identification of the major barriers to exchange 

programs (in terns of magnitude of the barrier and 

also type of exchange activities impacted)." 

In order to transform this critical research issue into 

an operational plan for an IIASA research task, the problem 

of data collection must be addressed. Seldom are failures 

in any area well documented. Likewise, successes often are 

viewed in retrospect from a much different perspective than 

during the course of their evolution. An excellent example 

of data collection and analysis approach in a similar area * 
can be found in a recent study by Sweezy and Hopper . In 

that research program 112 innovations in information tech- 

nology were evaluated to determine the major obstacles en- 

countered. The innovations which were successful represented 

about 10% of the total sample. Data collection was done via 

* 
Sweezy, Eldon E. and Hopper, Janice, H; "Obstacles to 

Innovation in the Scientific and Technical Information Ser- 
vices Industry", Final Report of the Institute of Public Ad- 
ninistration to the National Science Foundation, October, 1975. 



open-ended interviews in which 46 innovators and managers 

were asked to describe fromtheir own experience past at- 

tempts at innovation. Rather then selecting the innovations 

a priori the interview subjectswere selected who provided - 
on the average over two innovation case descriptions each. 

An identical approach is suggested for IIASA in that in- 

dividuals representing a cross-section of NMO countries as 

well as representatives from international organizations 

such as UNESCO, UNIDO, and the IAEA be selected to constitute 

a sample of no less than 6 0  individuals including three from 

each member country and nine from international organizations. 

This represents a major interview process involving at least 

thirty person-days of effort for the interviews alone. The 

design of the interview guide should be quite straight-for- 

ward, but pretest on organizationslocated geographically close 

to IIASA is recommended. Figure 1 summarizes the approach 

described in these paragraphs. 

Class of exchange program and types of barriers should 

bederived expost facto from the collected case-study data --- 
and further analysis done upon those categories. In this 

case, magnitude of the barrier is reflected by the number of 

attempted exchange programs blocked as well as the pervasiveness 

of the barrier (i.e., appearance across several classes of ex- 

change programs). An added dimension for evaluation should 

also be the socio-political environment of the exchange pro- 

gram initiations (i-e., international organization, western 

country, eastern country) in order to identify barriers most 

prevalent for each environment. 

The individual cases used in this evaluation should not 

be included in the final report of this study and the anony- 

mity of the source of specific cases should be protected. 

While the emphasis of this study will be on data ex- 

change efforts that have been blocked, a baseline set of op- 

erational exchange efforts should also be evaluated. They, 

too, should provide information on barriers encountered (and 

some insight into how they were overcome). In addition, this 

portion of the data collection should include interviews with 



F i g u r e  -- ----- 1 :  Approach t o  t h e  Study o f  B a r r i e r s  o f  

I n t e r n a t i o n a l  Data Exchange Programs 

* 
Users and o p e r a t o r s  o f  exchange programs and i n t e r n a -  

t i o n a l  a c t i v i t i e s  where such programs a r e  i n i t i a t e d .  
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users of these exchange activities as well as operators of 

them to evaluate the difference in perception with respect 

to the barriers encountered. 

The study should require approximately eight calendar 

months to accomplish and should be funded to support the 

equivalent of one-person year plus travel involving at least 

one trip to the United States and Japan. The results of the 

study should be published in the open literature as well as 

through formal IIASA publication. 

Study of Organizational Structures 

"Study of organizational structures most appropriate 

for international data exchange programs and determi- 

nation of application dependency of these structures." 

The evaluation of organizational structures should be 

undertaken from a broad viewpoint to provide an overall con- 

ceptual approach which can be useful to the implementers of 

exchange programs. The general d.esign for research in this 

area should include an evaluation of available literature 

in organizational research and design and a series of cass 

studies of successful exchange activities. (There is a clear 

opportunity for joint data collection in this and the previ- 

ously described study). These two major sources of informa- 

tionshould then lead to scenario development for hypothetical 

international data exchange programs. These scenarios should 

be oriented toward illustrating what, if any, influence the 

application has on the organizational structure. The sources 

of the case studies will also serve as an expert panel for 

review of the preliminary scenarios. 

The general outline of this approach is illustrated in 

Figure 2. This diagram also illustrates the cyclic nature 

of the approach in that several rounds may be required to 

settle on satisfactory scenarios. The iterative nature of 

this approach lends itself well to interactive conferencing 

via computer (or face-to-face provided the participants can 
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meet s e v e r a l  t i m e s  d u r i n g  t h e  c o u r s e  o f  t h e  s t u d y ) .  

T h i s  t a s k  w i l l  r e q u i r e  an e s t i m a t e d  18 c a l e n d a r  months 

t o  complete ( e x c l u s i v e  o f  p u b l i c a t i o n  o f  t h e  r e s u l t s )  and 

shou ld  be  funded t o  s u p p o r t  an e q u i v a l e n t  o f  two -pe rsonyears  

p l u s  t r a v e l  w i t h i n  Europe. I n  a d d i t i o n ,  t h r e e  workshops o f  

two days  each  w i t h  no more t h a n  twe lve  p a r t i c i p a n t s  shou ld  

be  p lanned.  I n  t h e  e v e n t  t h a t  a  d a t a  communication network 

i s  a v a i l a b l e  a t  l e a s t  t w o  o f  t h e s e  workshops c o u l d  be re- 

p l a c e d  by computer c o n f e r e n c e s .  The r e s u l t s  o f  t h e  s t u d y  

w i l l  b e d i s s e m i n a t e d  i n  t h r e e  ways: t h e  i n f o r m a l  promot ion 

o f  s p e c i f i c  i n t e r n a t i o n a l  d a t a  exchange a p p l i c a t i o n s v i a  IIASA 

spokesmen, t h e  p r e p a r a t i o n  o f  an  IIASA p u b l i c a t i o n  p r e s e n t -  

i n g  t h e  complete r e s e a r c h  program, and p u b l i c a t i o n  i n  t h e o p e n  

l i t e r a t u r e  o f  s e l e c t e d  r e s u l t s .  



I V .  CONCLUDING REMARKS 

This  p r o j e c t  was i n i t i a t e d  i n  o r d e r  t o  i d e n t i f y  r e s e a r c h  

a r e a s  w i t h i n  t h e  broad a rena  of i n t e r n a t i o n a l  d a t a  exchange 

which shou ld  be addressed  i n  t h e  n e a r  and long t e r m .  The 

procedure  i nvo l v ing  an e x p e r t  pane l  p rov ided r e s u l t s  which 

may n o t  a g r e e  w i th  t h e  o p i n i o n s  of  o t h e r  e x p e r t s  (and may 

n o t  even be a g r e e a b l e  t o  t h e  i n d i v i d u a l  members of  o u r  p a n e l ) .  

On t h e  o t h e r  hand, t h e  r e s u l t s  do r e p r e s e n t  a  composi te  view 

of  r e p r e s e n t a t i v e s  from s e v e r a l  d i f f e r e n t  d i s c i p l i n e s  and 

n a t i o n a l / i n t e r n a t i o n a l  i n t e r e s t s .  

The f i n d i n g s  p rov ide  some c l e a r  d i r e c t i o n s  f o r  f u t u r e  

work. Two p o t e n t i a l  s t u d i e s  f o r  IIASA have been o u t l i n e d  i n  

t h e  p rev ious  c h a p t e r .  Other  p r o j e c t s  w i l l  undoubtedly be 

e s t a b l i s h e d  a s  a  r e s u l t  o f  t h i s  e v a l u a t i o n .  I t  i s  impor tan t  

t o  n o t e  t h a t  t h e  l i s t  of c r i t i c a l  i s s u e s  used i n  t h i s  s t u d y  

i s  by no means exhaus t i ve .  A s  i l l u s t r a t e d  i n  Table 4 o f  

Chapter  11, more i s s u e s  need t o  be exp lo red  i n  t h e  a r e a  of  

s e c u r i t y / p r i v a c y  and i s s u e s  of  g r e a t e r  urgency may w e l l  e x i s t  

w i t h  r e s p e c t  t o  economic f a c t o r s .  

I n  a d d i t i o n ,  t h e  s t u d y  tended t o  focus  on n e a r  t e r m  needs 

i n  t h a t  ove r  60% of  t h e  i s s u e s  had an  average r a t i n g  o f  moder- 

a t e l y  u r g e n t o r  above. While it is  d i f f i c u l t t o  i d e n t i f y  s p e c i f i c  

long- te rmneeds,  t h e  r a t i n g  of g e n e r a l  a r e a s  a s  shown i n  Tab le  4 

s u g g e s t s  t h a t  t h e s e  a r e a s  shou ld  a l s o  have a d d i t i o n a l  i s s u e s  

o f  a  long-term n a t u r e .  

A f u t u r e  e f f o r t s h o u l d i n c l u d e a  r a t i n r ~ o f i s s u e s a l o n g t h r e e  

dimensions:  urgency,  a p p r o p r i a t e n e s s ,  and long-term impor- 

t a n c e .  Th is  would p rov ide  a  c l e a r e r  i n d i c a t i o n  o f  gaps  i n  

coverage o f  t h e  l i s t  o f  i s s u e s .  

F i n a l l y ,  t h i s  s t u d y  shou ld  be viewed a s  a  s t a r t i n g  p o i n t  

f o r  r e s e a r c h e r s ,  system implementers,  and p o l i c y  makers con- 

ce rned  w i th  i n t e r n a t i o n a l  d a t a  exchange. The i s s u e s  n o t  con- 

s i d e r e d  a p p r o p r i a t e  f o r  IIASA r e s e a r c h  c o n t a i n  many r i p e  i d e a s  

f o r  s t u d i ~ s  on a  n a t i o n a l  o r  i n t e r n a t i o n a l  l e v e l .  For  system 

implementers,  t h i s  can s e r v e  a s  an i n i t i a l  check l i s t  f o r  them 



when c o n s i d e r i n g  t h e  d e s i g n  o f  a  new d a t a  sys tem w i t h  a p p l i -  

c a t i o n s  a t  t h e  i n t e r n a t i o n a l  l e v e l .  And f i n a l l y ,  f o r  t h e  

p o l i c y  makers who have an  o p p o r t u n i t y  t o  e s t a b l i s h ,  f u n d ,  and 

promote such sys tems ( o r  b lock  and/or  impede them) t h i s  eva- 

l u a t e d  l i s t  o f  i s s u e s  p r o v i d e s  a  series o f  c h a l l e n g e s .  They 

can  u s e  t h i s  l i s t  t o  t h e i r  own ends .  W e  hope t h e y  w i l l  choose 

t o  promote i n t e r n a t i o n a l  d a t a  exchange and u s e  t h e  l i s t  con- 

s t r u c t i v e l y .  
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A Structured Approach for the Analysis 

of Problems and Prospects 

in International Data Exchange 

Introduction 

At a time when individual countries are still trying to 

clarify their policies on emerging national data communication 

and computer networks, there is a growing pressure to establish 

similar networks of an international scope. The prospects and 

uncertainties associated with these international networks are 

magnified by the dynamic nature of national networking policies 

as well as the unique problems of international ventures. The 

goal of the IIASA exploratory study of international data exchange 

is to clarify the critical issues associated with international 

networking as a mechanism to promote data exchange between nations. 

This date exchange would be focused on major global and inter- 

national problems such as health care, food and agricultural 

resources and environmental monitoring. A more complete list of 

such problems appears later in this paper. 

In order to evaluate the potential for networking as a 

mechanism for promoting international data exchange in areas of 

contemporary concern a systematic approach is required. This 

paper suggests an approach and identifies some of the issues 

involved. It is intended as a starting point only, and the 

purpose of the IIASA Toronto Workshop is to clarify the critical 

issues and appropriate structure for issue assessment. The 



phrase "critical issues" in this paper refers to problems which 

at this stage are unresolved and could be decisive in establishing 

successful data exchange activities. In many cases these 

critical issues can be resolved through systematic research or 

analysis and of that subset there should be appropriate issues 

for IIASA to address. It is for this purpose that IIASA is 

conducting the exploratory study and workshop on international 

data exchange. 

Much of this paper is taken from a report generated for 

UNESCO by IIASA titled "Study of the Use of Informatics Technology 

on Problems of Scientific and Technological Cooperation." * 

Application Areas for International Data Exchange 

The application of informatics technology in the inter- 

national arena offers great promise. While individual appli- 

cations may not provide adequate justification for a major 

research effort, a combined set of international cooperative 

activities could form the nucleus for an international data 

exchange effort with a per unit cost that could be reasonable 

for many countries. The application areas itemized here should 

be viewed only as a partial selection. ~dditional areas need to 

be identified and evaluated in order to compound the cost re- 

ductions and increase the motivation for cooperative activities. 

Clearly, for some applications (e.g. airline reservations, most 

financial transactions) private activities may prove satisfactory, 

but for most areas the need for a combined effort is a necessity. 

Organizations already involved in selected aspects of inter- 

national data exchange are identified in Table 1 and brief 

descriptions of potential application areas axe presented in the 

following paragraphs. 

* Report prepared in 1977 for the United Nations Educational 
Scientific and Cultural Organization by the Computer Science 
Group with the participation of the Management and Tech- 
nology Area, International Institute for Applied Systems 
Analysis. 



Present efforts at the organization of data on communicable 

diseases are inadequate. The knowledge at an international 

level of which national centers specialize in which diseases 

is limited. Data on rare diseases is sparse in any one country 

but when combined on an international level could be adequate for 

analysis. Standardized terminology for diseases exists, but 

is still needed for pharmacology. An international system 

for exchanging data on drug side-effects is needed (possibly 

based on the Hungarian system). (WHO, UNEP). 

o Food and Agriculture 

Adequate food supply throughout the world is now becoming 

a major probiem. While some countries have achieved highlv 

efficient production others still rely on outdated methodology. 

The need for improved technology and mechanisms for trade and 

market forecasting is evident. Information on such aspects as 

genetic lines, agricultural techniques, and improved equipment 

could help significantly in planning better strategies for 

food production and supply. Information on the ocean as a 

resource for food is inadequate. A permanent and well-organized 

mechanism for data exchange on fishing and biological resources 

of oceans is needed. (FAO, CEDI IAALD). 

o Scientific and Technoloaical Information 

Huge financial and intellectual resources are devoted to 

development and scientific research, and estimates show that 

the resources are doubled every ten years. Yet, the returns 

on these investments have a tendency to decrease. In 

addition to the developing countries' need to speed up 

economic progress, they must find ways to maintain the pace 

of technological progress. Technology transfer is viewed 

as the solution and a number of commercial firms are 



addressing individual aspects of this via computer informa- 

tion services of bibliographies, patents, experts available 

for consultation, and technologies for sale. In addition, 

there are organizations concerned with the international 

exchange of numerical data and patent information. (UNDP, 

UNESCO, UNIDO, EURONET, ICSU, INPADOC, WFEO, IAEA) . 

o Environmental Monitoring 

The existing worldwide weather forecasting system needs to 

be extended to broader applications such as crop forecasts 

and land use patterns. Warning systems for natural disasters 

need to be strengthened and man-made disasters such as 

pollution need improved monitor systems. Coordination of 

local, regional and global environmental monitoring systems 

is needed for increased compatibility. Referral systems to 

existing information services are just one needed activity 

in this area. (UNEP, IMO) . 

o Education 

The rapid progress of technology leads to a new pattern of 

time constraints in the educatio~lsystems of today. At a 
time when knowledge and qualifications are becoming one of 

the most significant resources in the world, the educational 

systems are producing graduates whose knowledge will be 

obsolete in a very short time. The students of today must be 

prepared to continually update their education and possibly 

even change their professions. The need for improved systems 

of education may be partly satisfied by computer-aided 

instruction mechanisms. If natural language interface mechan; 

isms can be perfected these, too, will aid in creating a dynamic 

mechanism for education. There is a need currently for the 

exchange of information and data on computer-aided instruction 

methods and software as well as improved methods for natural 

language interfaces. (UNESCO, DD, IBI). 



o Social Science 

There is a current pressure to expand world information 

activities in science and technology to include the social 

sciences. Activities such as UNISIST are now being viewed 

for possible expansion into these areas. This is an area of 

great potential when the overall problems of technology 

transfer are considered, as many of them are not technical in 

nature. The sharing of knowledge in the social/behavioral 

area would help greatly to promote more effective technology 

transfer. (UNESCO, ILO) . 

o Transportation 

While certain areas of the transportation arena such as 

airline reservations are already handled on an international 

level, there is need for exchange of research and statistical 

data on all transportation modes. Of particular interest is 

economic data on transportation. (OECD, IUR, ECMT). 

o Industrial Development 

Sharing of experience in industrial development can lead 

to more efficient efforts in this area and less repetition of 

past failures. Particular emphasis is needed on past exper- 

iences in developing countries and the open discussions of 

success and failures in industrial development. (UNIDO, 

UNESCO) . 

o Financial Information 

Although there are many organizations both public and 

private which maintain world financial information, there 

is vast discrepancy between the financial systems and capa- 

bilities of various countries. With more rapid and efficient 

exchange of data on financial resources it might be possible 

to consider world barter systems to counteract barriers where 

monetary flow is inhibited. (IMF, WB) . 



Table 1: Partial List of Organizations Concerned 

with International Data Exchange 

(CEC ) 

(DD ) 

(ECMT) 

(EURONET) 

( FA0 ) 

( I AALD ) 

(IAEA) 

(IBI) 

(ICSU) 

(ILO) 

( IMF ) 

( IMO 

( INPADOC ) 

(IUR) 

(OECD) 

(UNDP) 

(UNEP) 

. (UNESCO) 

(UNIDO) 

(WB 

(WFEO) 

(WHO) 

Commission of European Communities 

Data for Development 

European Conference of Ministers of Transport 

European Network for Information and Documentation 

Food and Agriculture Organization 

International Association of Agricultural 

Librarians and Documentalists 

International Atomic Energy Agency 

Intergovernmental Bureau for Informatics 

International Council of Scientific Unions 

International Labour Office 

International Monetary Fund 

International Meteorological Organization 

International Patent Documentation Center 

International Union of Railways 

Organization for Economic Cooperation and 

Development 

United Nations Development Program 

United Nations Environment Program 

United Nations Educational, Scientific and 

Cultural Development 

United Nations Industrial Development Organization 

World Bank 

World Federation of Engineering Organizations 

World Health Organization 



Informatics Technology for International Data Exchange 

The major development in informatics technology which holds 

promise for international data exchange is the computer- 

communications revolution leading to a proliferation of net- 

working activities. Emerging networks provide a new vehicle 

to promote and implement the exchange of data in the area 

just described. For convenience of analysis, it is suggested 

that the following classification of networks be used. 

o International Time Sharing Networks 

This network class includes General Electric's MARK 111, 

Control Data's CYBERNET, and TYMSHARE's TYMNET where its,host 

computers are used by the customer. Such networks offer 

basically a computing service and provide a data communications 

service for the users of the vendor's computers. 

o Value-Added Communication Networks 

In this class are TELENET (a packet-switched network) 

and TYMNET (a circuit-switched network) where the customer 

uses only the data communication services offered by 

TYMSHARE. Value-added communication networks are pricing 

their communication services in such a way that they are 

distance-independent in many cases. In addition, they offer 

such services as store-and-forward message switching, terminal 

interfacing, error detection and correction, and host computer 

interfacing. A value-added network is a communication 

facility and does not provide end services such as computation 

or information. 

Networks for Scientific Computing 

These networks differ from commercial time-sharing 

networks in the greater complexity and variety of design 

problems they pose. In many cases they have been established 

as experiements in computer networking with less emphasis on 

regular service and more emphasis on experimentation. The 



best known example of such a network is ARPANET developed in 

the United States via Department of Defense funding. Such 

networks provide insights into the solution of political and 

management problems associated with cooperative computing 

facilities as they generally link several diverse organizations. 

o Information Retrieval Networks 

These networks provide distribution of scientific and 

technical information (STI) and are already firmly based as a 

form of international collaboration with a clearly established 

user base. Examples include ESANET (European Space Agency), 

SCANNET (Scandinavian countries) and the planned EURONET 

(European Economic Community). These examples all involve the 

linkage of several host sites where data bases reside. In 

the United States, Lockheed and SDC as well as others have 

developed ST1 services which use single host computers (with 

many data bases) and value-added communication networks tc 

create another form of information retrieval network. 

o Human Communication Networks 

In recent years the use of computers in conjunction with 

communication networks to provide human-to-human communication 

has grown rapidly. Over 25 systems currently exist which 

provide some form of human communication service from simple 

mailboxes to complex conferencing capabilities. These systems 

are often started to satisfy internal organizational require- 

ments and then become commercial offerings (as in the case of 

Mailbox by Scientific Time Sharing Corporation) or have moved 

from the research stage to the commercial stage (as in the 

case of Infomedia's TOPICS and NOTEPAD). The one major 

function that all such networks share is the linkage of people 

to people rather than people to computers. 

Matchinq Application Areas and Technoloqies 

The previous two sections have (1) reviewed some areas 

where international data exchange could be most beneficial 



and (2) identified different forms of networking which could 

be used to promote international data exchange. Bringing 

these two aspects together to create functional programs in 

international data exchange will require systematic evaluation 

and planning by the many concerned organizations. 

While each application area could utilize many of the 

available network technologies, some are more appropriate for 

the current stage of development. As an example, in health 

care systems there is a need to develop standard drug terminology 

and side-effect reporting systems. Therefore a human communica- 

tion or conferencing network would be of immediate benefit in 

establishing a link between experts in different countries to 

develop such standards. Also, there is a need for a coordinated 

data base of world disease information. Therefore an informa- 

tion retrieval network is also immediately relevant. 

In food and agriculture, sharing of information on modern 

farming techniques calls for an information retrieval network. 

The need for improved techniques for trade and market fore- 

casting calls for the use of a scientific computing network 

where models developed at various host sites could be tested 

and used by several countries. 

Table 2 represents the preliminary analysis of all areas 

of application described in the first section of the paper. 

The " X "  marks indicate areas where the clearest potential exists 

for immediate application of networking to international data 

exchange problems. This analysis provides a first cut at 

establishing priorities for application, but clearly there are 

many levels of priority represented and the selection of the 

primary areas to address is not a simple matter of counting 
IlX I II 

Special note must be made of international data exchange 

activities involving developing countries. These programs will 

require several components, perhaps the least of which is a 

sophisticated network. Too often the information system 



Table 2: Matrix of Problem Areas for International Cooperation 

and Relevant Networking Technologies 

N E T W O R K  T Y P E  - 

APPLICATION - 

o  H e a l t h  

Food 

S c i e  
l o ~ i  
Exch 

E n v i  
M o  n  i 

Educ 

S o c i  

: n t i f i c / T e c h n o -  
. c a l  I n f o r m a t i o  
~ a n g e  

a 1  S c i e n c e  

o  T r a n s p o r t a t i o n  

I n d u  
men t  

s t r i a l  Deve lop  

o F i n a n c e  



aspects of technology transfer are emphasized at the expense of 

other components necessary to the success of data exchange with 

developing countries. Components of major importance for such 

countries include: ( 1 )  decoding mechanisms in the form of 

consultants and local experts who can apply the data in a local 

context, (2) involvement of national policy-making bodies to 

assume a coordinated activity with a minimum of red-tape 

barriers, (3) an entrepreneurial spirit for the technological 

innovations being provided via information exchange and ( -4)  a 

national infrastructure necessary for the support services/ 

information activities. 

There is currently no single source of information for 

establishing international data exchange activities where 

developing countries are involved and for that matter there 

are no well-documented guidelines for establishing international 

data exchange activities in general. 

Barriers to the Application of Networkina to International 

Data Exchange 

A number of areas which pose potential barriers to inter- 

national data exchange have been identified from stusies of 

related literature. These are listed here and their impact on 

potential application areas for international data exchange is 

also evaluated. 

This area focuses on the concerns of international 

regulatory bodies such as the International Telegraph and 

Telephone Consultation Committee (CCITT). At the very least, 

agreements are a lengthy process involving compromises often 

not in the best interests of the users. 

o Interconnection Problems 

The user would ideally prefer access to private and public 

networks via one connection. For the case of message switching, 

the use of public communication networks is restricted while 

access to time-shared services is allowed. 



o Technical Problems 

AS an example of this class of problem, the disparity in 

technical development between different telecommunications 

systems in various countries prevents international data 

communications from being conducted with the same ease as 

current global voice-grade telephone connections. 

o Legal and Political Problems: General 

Some form of enforcement legislation is necessary to inhibit 

misuse of international data connections. Monitoring of all 

data flow is not possible (or desirable) yet national authorities 

need some means of regulating flow into and out of their country. 

o Privacv of Personal Data 

The control of access to personal data by third parties 

for additional purposes (other than that for which the data 

were provided) has been a major privacy issue. Additional 

areas of concern include right of governments to monitor data 

flow (previously mentioned) and the creation of "data havens" 

to avoid restrictive privacy legislation. 

o Privacy and Security: Broader Aspects 

In addition to the conflict between personal privacy and a 

government's right to enforce legal use of data channels, there 
exists broader concerns such as misuse of data at a national 

level for manipulating trading positions or jeopardizing 

national security. 

o Intellectual Property Rights 

Current copyright restrictions are inadequate for the 

present shift from printed publication to electronic dissemina- 

tion. This problem is already apparent in scientific and 

technical information dissemination, but is not confined to 

this area. 



o Economic Problems 

The complexity and variation of pricing practices for 

international data circuits is a major problem. The intro- 

duction of satellite communications may provide a better under- 

standing of this area as prices charged to the carriers for 

satellite links are on public record and can be analyzed in 

comparison to prices charged to the user. 

An analysis of these barriers with respect to each of the 

previously described application areas for international data 

exchange is needed. As an example, the health area was 

identified as requiring exchange of data on specific diseases 

of an epidemic or rare form. In addition, standardized 

reporting techniques were considered critical in this instance. 

Each country participating in this exchange would face the 

political issue of disclosing possibly image-damaging data 

regarding disease situations at a national level. At a 

personal level, health statistics would have to be screened to 

protect privacy. Finally, because much of the useful data would 

come from developing countries and remote areas there would 

be an economic limitation on the data collection network. 

An initial evaluation of each barrier/application inter- 

section is presented in Table 3 where the "X's" represent 

major areas of concern. 

Conclusions 

The framework presented in this paper involved three sets 

of variables: (1 )  application areas for international data 

exchange, (2) network types to be used in the exchange process, 

and (3) barriers to international data flow. A preliminary 

analysis of the interactions between these variables has been 

presented to initiate discussion of major issues which need to 

be addressed in a systematic manner. 



Tab le  3 :  A ~ ~ l i c a t i o n / P r o b l e r n  ~ n t e r a c t i o n  Ma t r i x  

APPLICATION 

H e a l t h  

~ o o d / A g r i c u l  t u r e  

S c i e n t i f  i c / ~ e c h n o l o g i c a l  
I n f o r m a t i o n  E x c h a n g e  

E n v i r o n m e n t a l  M o n i t o r i n g  

E d u c a t i o n  

S o c i a l  S c i e n c e  

T r a n s p o r t a t i o n  

I n d u s t r i a l  D e v e l o p m e n t  

F i n a n c e  

PROBLEMS INHIBITING INTERNATIONAL COOPERATION 

I N  DATA E X C H A N G E  



Workshop p a r t i c i p a n t s  should view t h i s  document a s  a  

s t a r t i n g  p o i n t  f o r  d i s c u s s i o n  and should f e e l  f r e e  t o  come t o  

t h e  workshop w i t h  a d d i t i o n s  o r  changes t o  t h e  framework, 

keeping i n  mind t h a t  t h e  end g o a l  i s  a  s t r u c t u r e d  l i s t  of i n t e r -  

n a t i o n a l  d a t a  exchange i s s u e s  r e q u i r i n g  r e s e a r c h .  I n  a d d i t i o n  

t h e  a p p r o p r i a t e  r o l e  f o r  IIASA i n  r e s o l v i n g  t h e s e  i s s u e s  i s  of  

major concern.  

Areas a l r e a d y  i d e n t i f i e d  by IIASA a s  a p p r o p r i a t e  f o r  

a d d i t i o n a l  e f f o r t  i n c l u d e :  

o  establ ishrr lent  of  a  c o n t i n u i n g  working group on 

i n t e r n a t i o n a l  d a t a  exchange. 

o  p r e p a r a t i o n  o f  c a s e  s t u d i e s  of e x i s t i n g  i n t e r n a t i o n a l  

d a t a  exchange a c t i v i t i e s  

o  development o f  s c e n a r i o s  f o r  implementing d a t a  

exchange i n  s e l e c t e d  new a r e a s  

o  development o f  a  p rocedura l  gu ide  f o r  i n i t i a t i n g  

i n t e r n a t i o n a l  d a t a  exchange e f f o r t s  
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WORKSHOP EVALUATION SUMMARY 





C- 1 

INSTRUCTION SHEET SENT TO PARTICIPANTS 

IIASA International Data Exchange Task 

Workshop Follow-Up 1977 

Rating Schemes for Major Areas of Attention in International Data 

Exchange and Selected Critical Issues 

Two basic rating schemes will be used in this exercise. First, 
the major areas identified during the Toronto Workshop will be rated 
according to your opinion as if you were allocating an international 
research effort over an extended period of time (more than five years). 
You are allocated 100 points to distribute across the five major areas. 
Second, you are asked to rate specific issues according to your opinion 
regarding their overall urgency with respect to research activities 
and then, for IIASA, their appropriateness for attention during the 
next year. 

The first rating focuses on the areas of international data 
exchange identified during our Toronto Workshop which are as follows: 

SAMPLE 

o User Identification and 
Needs Analysis 

Allocation of 100 
Points 

o User Training for Data Use 20 

o Economic Factors (including 
who will own data; potential 
for manipulation of data for 1 5  
economic ends; and impacts on 
jobs, balance of payments, and 
information infrastructures, 
for example) 

o Privacy and Security Factors 

o Competition and Conflict 
Nationally and Internationally 
(including politics, culture, 
ideology, and economics for 
example) 

TOTAL 100 Points 



The second dual rating scheme addresses specific issues and 
involves the following scales: 

Urgency with respect to overall need of research in this area: 

1 Not urgent at all 

2 Not very urgent 

3 Moderately urgent 

4 Urgent 

5 Extremely urgent 

Appropriateness for IIASA to address during the next year: 

1 Not appropriate at all 

2 Not very appropriate 

3 Moderately appropriate 

4 Appropriate 

5 Extremely appropriate 

A Sample set of ratings for an issue follows: 

APPROPRIATENESS 
URGENCY FOR IIASA 

5. Evaluation of methods of 
payment by user for infor- 
mation - is it a free good 4 
after payment of transmis- 
sion costs, or is there 
to be a charge for the data 
itself in some instances? 

To help you with the "appropriateness" rating the following 
statement of IIASA objectives should be considered: 

"IIASA should address problems of international i~portance 
leaving for others matters of strictly national relevance. Problems 
of international importance may be global--that is, they cross na- 
tional boundaries, involve inherently more than one nation, and can- 
not be resolved without the joint action of more than one nation; 
or they may be universal -- that is, they lie within the boundaries 
of single nations and can be resolved by their individualactions, 
but are shared by almost all nations." 



In addition, IIASA's proper role "is a comprehensive 
approach ... IIASA's goal is to analyze international prob- 
lems ... in a comprehensive way, identifying and investigat- 
ing the interrelationships among the pieces of the overall 
problem." (Excerpted from the enclosed Address by R. E. Levien 
titled "Applying Systems Analysis in an International Setting", 
May, 1976.) 



NOTE : 

The va lues  appear ing on t h e  fo l lowing forms a r e  t h e  composite 

r e s u l t s  of t h e  1 6  responding workshop p a r t i c i p a n t s .  For each 

i tem two va lues  a r e  presented:  (1 ) t h e  average va lue and ( 2 )  

t h e  s tandard  dev ia t i on  (appear ing i n  pa ren theses ) .  



Area 

IIASA International Data Exchange Task 

Workshop Follow-Up 1 9 7 7  

Rating of General Research Areas in 

Promotion of International Data Exchange 

1 )  User Identification and Needs 
Analysis 

2) User Training for Data Use 

3) . Economic Factors (including 
who will own data; potential 
for manipulation of data for 
economic ends; and impacts on 
jobs, balance of payments, and 
information infrastructures, 
for example) 

4) Privacy and Security Factors 

5) Competition and Conflict Nationally 
and Internationally (including po- 
litics, culture, ideology and eco- 
nomics, for example) 

100 Points 
to be Allocated Across 

Following Areas 
According to Personal View of 

Overall Priorities 

TOTAL 



IIASA International Data Exchange Task 

Workshop Follow-Up 1977 

List of Issues for Rankina 

(Note: Issues appear in random order) 

ISSUE 
* APPROPRIATENESS* 

URGENCY FOR IIASA 

1. Determination of which data 3.4 (1.3) 3.7 (1.3) 
sets are now best organized 
and how they are most easily 
accessed. 

2. Study of how data charges are 2.6 (1.0) 2.1 (1.0) 
to be calculated and levied. 

3. Study of how standards should 3.3 (1.4) 2.9 (1.0) 
be set for international data 
exchange including at the 
technical level (existing 
international standards groups) 
and at the human or natural 
l & i i C j ~ d C j ~  Itz"t31. 

4. Study of the process and out- 2.9 (1.0) 
come of standard-setting 
activities for data exchange. 

5. Evaluation of methods of pay- 2.7 (.9) 
ment by user for information- 
is it a free good after-pay- 
ment of transmission, cost, 
or is there to be a charqe 
for the data itself in some 
instances? 

6. Evaluation of need for data 
exchange programs to be 
imbedded within larger pro- 
grams of technology transfer 
in order to survive. 

* 
Rate on scale of 1 - 5 for least urgent from an overall 

viewpoint and least appropriate for IIASA attention to most 
(see rating instructions, Attachment 1). 



ISSUE 

* * APPROPRIATENESS 
URGENCY FOR IIASA 

7. Evaluation of the importance of 1.8 (.g) 2.4 (1.3) 
"technique" versus "technology" 
in promoting data exchange. 

8. Study of why past efforts 3.4 (1.0) 3.6 (1.3) 
at data exchanqe have failed 
or succeeded and development 
of techniques for identifying 
these factors. 

9. Study of the potential misuse 3.1 (1.1) 2.9 (1.2) 
of data (e.g. satellite data 
on crop forecasts) by larger 
nations in manipulation of 
economies of developing 
nations. 

10. Study of organizational 
structures most appropriate 
for international data 
exchange programs and 
determination of application 
dependency of these structures. 

1 1 .  Study of different methods for 2.7 (1.1) 2.5 (1.1) 
establishing and defraying cost 
components for data exchange 
activities. 

12. Determination of need for a 2.3 (.8) 2.9 (1.0) 
mixture of exchange activities -- 
to justify the cost of indi- 
vidual exchange programs. 

13. Study of methods of justifica- 2.9 (1.4) 2.9 (1.3) 
tion of data exchange activities 
to political bodies having power 
of approval and support of such 
activities. 

14. Evaluation of how information 3.3 (1.1) 3.8 (1.1) 
on exchange facilities can best 
be disseminated to the widest 
possible audiences. 

15. Identification of the common 3.7 (1.0) -- 3.7 (.9) 
national problems in data commu- 
nications which relate to success- 
ful international data exchange 
activities. 

* Rate on scale of 1 - 5 for least urgent from an overall 
viewpoint and least appropriate for IIASA attention to most 
(see rating instructions, Attachment 1). 



* 
* APPROPRIATENESS 

URGENCY FOR IIASA 

16. Study of methods used by 
developing countries in 
acquiring and using data 
(with a focus on future 
techniques) . 

1'7. Study of how developing 
countries do now and/or 
can in the future take 
advantage of international 
exchange activities. 

18. Development of improved 3.3 (1.3) 3.9 (1.2) 
framework for conceptualizing 
data exchange activities (to 
be applied to establishment 
of activities and training 
for use of activities, as 
well as methodology for 
global systems design). 

19. Systems analysis of insti- 2.8 (-9) 3.6 (1.3) 
tutional infrastructures and 
their impact on exchange 
activities (does not include 
hardware or data base content 
evaiuatiwnj . 

20. Identification of the users of 3.5 (1.7) 3.1 (1.2) 
data in exchange programs and 
determination of how their 
needs can best be identified 
and translated into a useful 
service. 

21. study of users of international 2.9 '(l- 3.1 (.8) 
data exchange products to deter- 
mine effect of homogeneity/ 
heterogeneity of this user 
population. 

22. Identification of the major 4.1 (1.1) 3.8 (1.0) 
barriers to exchange programs, 
(in terms of magnitude of the 
barrier and also type of 
exchange activities iinpacted) . 

* 
Rate on scale of 1 - 5  for least urgent from an overall 

viewpoint and least appropriate for IIASA attention to most 
(see rating instructions, Attachment 1). 



ISSUE 

* 
* APPROPRIATENESS 

URGENCY FOR IIASA 

23. Study of the impacts of 
international data ex- 
change on the emigration 
of information processing 
activities out of particu- 
lar countries and the 
impacts of this on employ- 
ment and balance of pay- 
ments (for example) . 

24. Analysis of the investments 3.1 (1.5) 3.0 (1.3) 
in telecommunications and 
economic growth at national 
levels. 

25. Study of access methods to 2.5 ( -7)  2.9 (.9) 
data bases with an emphasis 
on compatibility. 

26. Estimation of start-up 2.7 (.7) 2.4 (1.0) 
costs for "typical" ex- 
change programs. 

27. Study of methods of evaluating 2.6 (.8) 2.6 (1.0) 
the quality of data to be 
exchanged. 

28. Development of methods for 3.3 (.7) 3.7 (1.2) 
identification of priority 
areas for exchange programs 
and implementation of these 
methods at an international 
level. 

29. Determination of how directory 3.3.(. 8 )  
of data bases should be 
compiled, distributed, and 
maintained including what 
data are where. 

30. Study of the reasons for 3.6 ( -9)  
success or failure of organi- 
zations already working in 
the area of international 
data exchange and identifica- 
tion of the roots of the 
successes or failures. 

* 
Rate on scale of 1 -  5 for least urgent from an overall 

viewpoint and least appropriate for IIASA attention to most 
(see rating instructions, Attachment 1). 



ISSUE 

31. Identification of what 
international communica- 
tion and information 
services are now avail- 
able and evaluation of 
their effectiveness. 

* * APPROPRIATENESS 
URGENCY FOR IIASA 

Additional issues you would 

like included (please rate) 

(See following page for issues added here 
by participants) 

* 
Rate on scale of 1 - 5 for least urgent from an overall 

viewpoint and least appropriate for IIASA attention to most 
(see rating instructions, Attachment 1). 



Additional Issues Suggested by Panelists 

at Time of Issue Ratinq 

(Urgency and Appropriateness Factors are 
not averages but values assigned only by 
panelist submitting that issue) 

APPROPRIATENESS 

URGENCY FOR IIASA 

Training needs for 
effective data utilization 

International role of availability 5 
of data and computer conferencing 
for crisis resolution - e.g. fa- 
mine 

International role for planning 
related to global issues - e.g. 
population migration in develop- 
ing countries 

Trans-border data flow problems, 
including tariffs, language, 
etc. 

Intercept of data flow - overt 
covert, mischance 

National requirements for partici- 
pation in international data 
exchange 

Determination of whether developing 
nations should get preferred rates, 
including no charge, for use of 
either the network or data 

Determination of the rules that will 
govern the general availability 
of the transferred information 
after it is deposited at a facility 
in the receiving nation 

Legal implications 3 3 



PARTICIPANT FEEDBACK 

IIASA WORKSHOP ON 

INTERNATIONAL DATA EXCHANGE 

TORONTO 

7 AUGUST 1 9 7 7  

( T o t a l  o f  1 6  Respondents)  

1. Do you f e e l  t h a t  t h e  g o a l s  o f  t h e  workshop w e r e  adequa te l y  

exp ressed  i n  t h e  p r e l i m i n a r y  m a t e r i a l  ma i led  t o  you? 

Yes 13 No 3 

Comment: 1- On t r ave l  when mater ia l  a r r i ved ,  f e l t  should bemailed soon. 
1- F e l t  r e a l  goals only evident i n  meeting 
1- Goals too ambitious f o r  one day 

2 .  Do you a g r e e  w i t h  t h e  g o a l s  of  t h e  workshop. ( I f  n o t  p l e a s e  

s u g g e s t  a l t e r n a t e  g o a l s  f o r  a f u t u r e  workshop on t h i s  t o p i c ) .  

15 
No 

0 
Y e s  

Comment: 1 non response 

3 .  Was t h e  p r e l i m i n a r y  m a t e r i a l  ma i led  t o  you h e l p f u l  i n  p repar -  

i n g  f o r  t h i s  workshop? 

Y e s  1 3  No 3 

Comment: 1- On t r a v e l  (see quest ion # 1) 
1- No reason 
1- More background mater ia l  including i n s t i t u t i o n s  and 

pro jec ts  cur ren t ly  focusing on area was needed. 

4 .  Do you t h i n k  t h e  workshop ach ieved  i t s  s t a t e d  purpose? 

Y e s  13 No 3 

Comment: 1 - Structured model not developed 
1- See comment on need fo r  more background - Question # 3 
1- Needed more ' d i rec t i on '  from I I A S A .  More intergroup 

discussion a t  ear ly  s tage t o  c l a r i f y  ob ject ives.  



5.  What, i f  a n y t h i n g ,  d i d  you d i s l i k e  a b o u t  t h i s  t y p e  o f  workshop? 

Comment: 

See list on following page 

6.  What d i d  you l i k e  a b o u t  t h e  workshop? 

Comment: 
See list on following page 

7 .  Would you b e  w i l l i n g  t o  p a r t i c i p a t e  i n  f u r t h e r  m e e t i n g s  on t h i s  

t o p i c  a t  IIASA? 

Y e s  1 5  No 1 

Comment: 
"No" response felt topic interesting, but cost of 
travelftime difficult to justify. 

8. P l e a s e  p r o v i d e  t h e  f o l l o w i n g  i n f o r m a t i o n :  

MAILING 
ADDRESS 

TELEPHONE 

TELEX 

Re tu rn  t o :  

W. D.  PENNIMAN 
IIASA 
S c h l o s s  Laxenburg 
A-2361 Laxenburg 

A u s t r i a  



Responses to Questions 5 + 6 of Workshop 

Participant Evaluation 

(This is a condensation, some responses appeared several times 

in different forms) 

Question 5: What, if anything, did you dislike about this 

type of workshop? 

One d a y  was  n o t  e n o u g h  t i m e  t o  a c c o m p l i s h  t h e  

w o r k s h o p  o b j e c t i v e s .  

S m a l l e r  g r o u p  a t  t h e  w o r k s h o p  wou ld  h a v e  b e e n  

more c o n d u s i v e  f o r  b r a i n s t o r m i n g .  

Workshop s h o u l d  h a v e  h a d  E a s t e r n  E u r o p e a n  p a r -  

t i c i p a n t s .  

T o p i c  was t o o  d i f f u s e d .  

P a r t i c i p a n t s  seemed  u n p r e p a r e d  f o r  t h e  work-  

s h o p  a p p r o a c h .  

More o p t i o n s  f o r  I IASA r e s e a r c h  a r e a s  s h o u l d  

h a v e  b e e n  p r e s e n t e d  t o  p a r t i c i p a n t s  p r i o r  

t o  w o r k s h o p .  

Question 6: What did you like about the workshop? 

Workshop w a s o p e n  a n d  i n f o r m a l ,  b u t  s t i l l  r e -  

t a i n e d  a  s t r u c t u r e .  

A p p r e c i a t e d  o p p o r t u n i t y  t o  m e e t  o t h e r  i n d i v i -  

d u a l s  i n  same a r e a  a n d  e x c h a n g e  i d e a s .  

C o n c e p t  o f  h e l p i n g  IIASA t o  p l a n  f u t u r e  r e s e a a c h  

p r o g r a m s  i s  g o o d .  

F r e e  a n d  o p e n  e x c h a n g e  o f  i d e a s  e v e n  t h o u g h  

many d i v e r g e n t  v i e w p o i n t s  w e r e  p r e s e n t .  

O r g a n i z a t i o n  a n d  s t r u c t u r e  o f  w o r k s h o p  w i t h  

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

O p p o r t u n i t y  f o r  e a c h  p a r t i c i p a n t  t o  make a n  

i n t r o d u c t o r y  s t a t e m e n t .  



APPENDIX D 

DATA ANALYSIS 

PROCEDURES 





Data Analysis Procedures 

During the workshop follow-up the participants were 

asked to provide quantitative evaluations of the general 

areas and specific issues generated during the workshop of 

7  August 1977.  Of the nineteen workshop participants six- 

teen responded tothe follow-up questionnaire and rating 

form. The IIASA staff members at the workshop were not in- 

cluded in this follow-up data collection. 

General Research Areas 

The five areas (user analysis, user training, economic 

factors, privacy/security, and competition/conflict)'were 

evaluated by asking the participants to apportion 100 points 

across the areas as if they were apportioning an interna- 

tional research effort over an extended period of time (more 

than five years). This represented a measure of their per- 

sonal view of the overall priorities over the long term. 

The data were summarized by averaging the weights of the 

16 responses for each of the areas and also by computing the 

standard deviations by means of the formula: 

In addition to the mean and standard deviation computed 

for each of the five areas the median and distribution was 

also checked for unusual data distributions. In all cases 

the median and mean were quite close. 

Specific Research Issues 

The thirty-one research issues were evaluated on two 

dimensions by the workshop participants. These were: 



( 1 )  urgency w i t h  r e s p e c t  t o  o v e r a l l  need f o r  r e s e a r c h  i n  

t h i s  a r e a  and ( 2 )  a p p r o p r i a t e n e s s  f o r  IIASA t o  a d d r e s s  t h i s  

i s s u e  d u r i n g  t h e  n e x t  yea r .  I n  each c a s e  t h e  p a r t i c i p a n t s  

w e r e  asked t o  use  a f i v e - p o i n t  i n t e r v a l  s c a l e  w i t h  1 r e p r e -  

s e n t i n g  l e a s t  u r g e n t  o r  a p p r o p r i a t e .  The s c a l e s  w e r e  dev ined 

a s  f o l l o w s :  

URGENCY APPROPRIATENESS 

1.  Not u r g e n t  a t  a l l  

2 .  Not v e r y  u r g e n t  

3. Moderate ly  u r g e n t  

4 .  Urgent  

5.  Extre,mely uegent  

1 .  Not a p p r o p r i a t e  a t  a l l  

2. Not v e r y  a p p r o p r i a t e  

3.  Piloderately a p p r o p r i a t e  

4 .  Approp r ia te  

5.  Extremely a p p r o p r i a t e  

and t h e  s c a l e s  w e r e  assumed t o  b e  o f  t h e  e q u a l  i n t e r v a l  t ype .  

For  each  i s s u e  t h e  t o t a l  number o f  r e s p o n s e s  f o r  each 

dimension was computed. One responden t  p rov ided p a r t i a l  

responses  f o r  t h r e e  i s s u e s  and no reponse f o r  f i v e  o t h e r  

i s s u e s .  Three responden ts  p rov ided no reponses  f o r  one o r  

more i s s u e .  I n  a l l ,  e l e v e n  i s s u e s  had less t h a n  s i x t e e n  

complete responses .  I n  no c a s e  were t h e r e  less t h a n  14 res- 

ponses f o r  any one i s s u e .  

The mean and s t a n d a r d  d e v i a t i o n  f o r  each i s s u e  was com- 

pu ted  f o r  each dimension u s i n g  t h e  e x a c t  number of  responses  

f o r  t h a t  i s s u e  and e q u a t i o n  ( 1 )  f o r  t h e  s t a n d a r d  d e v i a t i o n .  

The r e s u l t s  o f  t h e s e  computa t ions  a r e  p r e s e n t e d  i n  Appendix 

C. The s t a n d a r d  d e v i a t i o n  ranged from . 7  t o  1 .5 .  

The s c r e e n i n g  and s e l e c t i o n  o f  most u r g e n t  and most ap- 

p r o p r i a t e  i s s u e s  was done a c c o r d i n g  t o  t h e  f o l l o w i n g  pro- 

t o c o l :  

a )  For  a l l  i s s u e s  w i t h  urgency o r  a p p r o p r i a t e n e s s  

we igh t  above 3 . 0  - 



b) Rank issues by urgency weight. 

c) Rank issues by appropriateness weight. 

d) Select the top ten issues in the urgency list 

that also appear in the list of issues with 

an appropriateness weight - > 3 . 0 .  

e) In the case of additional issues having an 

urgency weight equal to the tenth issue se- 

lected, include all ties. 

f) Select the top ten issues in the appropriate- 

ness list that also appear in the list of is- 

sues with an urgency weight - > 3 . 0 .  

g) Handle ties some as the step e. 

h) Select intersection of the two sets resulting 

after steps e and g (i.e. all issues appearing 

in both of the final screening lists). 

This procedure resulted in the final selection of issues 

which were not only most appropriate for IIASA to undertake, but 

also hiqh on the urgency scale. In addition it provided an 

intermediate result of the most urgent issues or the most 

appropriate issues for IIASA as well as the most urgent is- 

sues not necessarily appropriate for IIASA (see Tables of 

Chapter 11). 

Issues versus Areas 

The comparison of issue evaluation to overall area eva- 

luation as discussed in Chapter I1 and shown in Table 4 was 

done in the following manner: 

a) Each issue was assigned to one of the five 

general areas judged most appropriate for it 

by the IIASA research team. 

b) The average weights with respect to urgency 

and appropriateness were computed for the 

sets of issues within each area. 



c) The total number of issues assiqne2 to each 

category was evaluated as well as the aver- 

age weight of issues as opposed to the over- 

all weight of the area (see Table 4 of Chap- 

ter 11). 


