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SYSTEMS RESEARCH INSTITUTE 

POLISH ACADEMY OF SCIENCES 

This report presents the main portion of results obtain e d in the 

research performed under the Contracted Study Agree ment REG/POL/1 

this agreement being between the International Institute for 

Applied Systems Analysis (IIASA) in Laxenburg, Austria, and the 

Polish Academy of Sciences, Warsaw. Contents of the research 

effort was defined by Prof. Andrei Kochetkov from IIASA, and 

the in-house work has been directed by Prof. Andrzej Straszak 

of the Systems Research Institute, Polish Academy of Sciences. 

According to the Agreement the research has been carried out 

under the heading of "Concepts and Tools for Strategie Regional 

Socio- Economic Change Policy". 

The present volume(Part 1)contains methodological background 

papers, reflecting primarily the methodological work dane within 

the project. 

Warsaw, 1986 
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INTRODUCTION 

by Andrzej Straszak 

The present Report, together with the previously prepared 

documentation of the Warsaw workshop of December 1984, s umma 

riz e in a way the research work done within th e framework of 

th e contracted study REG/POL/1, focussing on the stra t eg ie as

pects of regional development, involving long-t erm analysis 

and planning and related methods, t echnological optións, inter

-actor interplay assessment and the like. 

In fact, almost from the beginnings of IIASA the r eg ion, 

b e ing a specific socio-economic, but also economic and techno

logical system, has been considered a proper object for inter

national, East-West studies. Severa l r esearch groups, one from 

the Management and Technology area, second one from the Regio

nal Development and still another from the e nvironme nt. field 

have worked together and/or consecutively for mo r e than ten 

years on matters related to this object. It was namely seen 

at IIASA and is increasingly better understood e lsewhere that 

Manag ement, Technology, Region and Environme nt are becoming 

more coupled than ever, and that they will ev en more be sodu

ring the next few decades when we shall be entering with an 

accelerating speed the New Technology Age. 

The transition process, leading from the Old Techno logy 

Age to the New Te chnology Age, has alre ady started, not only 

in Japan, but also in other parts of the world, and it will 

cover new geographical as well as economic and technical areas. 

Thus, in the nearest time period, the time scale being defined 

by the internal dynamics of own development processes, almost 

all regions in almost all countries of the world shall face 

the necessity of economic and technoloąical r est ructuration. 

This fact results from two processes having world-wide 

importanc e : globalization of economic processes and generation 

shift in technology. 

Nowadays many regions in numerous countries of the world 

constitute essential elements of the world's economy, mainly 

through output directed not only toward s own n eeds, but also 
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for satisfaction of t h e world economy's d e ma n d . 

No waday s ma ny production t e chnologi es a nd p r oduct s ar e 

relate d to a n e w g e neration which in princ ipl e d i d no t appear 

in previous decades. Flexibl e manufacturing syst e ms and the 

CAD/CAM systems are becoming rea liti es in many r e gions of - as 

yet only - most developed countries, but sha ll soon b e come 

necessary in a l most al l regions of almost all countries of the 

world. 

Introduction of e l ectronics, appl ication of microproc e s

sors in an i ncreasing number of production processes, far

-reaching informatization-compute rization_ - o f s e rvices is also 

an easi l y observable phenomenon. 

Globalization of economy and new technologi es mnke n e w 

issues and new problems nppea r, new challenge s start facing 

almost every region in almost eve ry country, irrespective of 

t h e applied institutional mechanisms of economic life. 

If in the '70s, as a result of severa l years of interna

ti ona l research conducted at IIASA, largely founded on the 

"case study" approac h , the concept of integrated regional de

velopment was forwarded, it was to an important degree ·based 

upon the need of internal, intra-regional rationalization of 

the dev e lopment process e s and it was not just by incict enc e that 

questions re l ated to natural environment p l ayed an important 

+ole in this concept, while questions of economy and technolo

gical change, although taken into consideration, did not yet 

have the decisive importance. 

When tak ing up again the international studies on the key 

questi ons of regional development in the middle of '80s, one 

different ly sees the basie development questions facing nowa

days or in the near future individual region s . 

Professor A. Kochetkov from IIASA, who has undertaken the 

hard job of organizing a new phase of international systems 

studies in the domain of regional development problems, for

wards the question of "Competitiveness" of a region as compa

red to other regions, and also the need of impl e me ntation of 

CAD/CAM systems in the regional practice. In regional c ircum

stance CAD/CAM shou l d be understood as computer aided design 

of the deve lopment strate gies for a region, while computer 
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aided manufacturing in a region, when region is treated as a 

unit producing for satisfaction of needs of other regions and 

thereby becoming an economic unit, a firm with its all, or at 

l east with the most important of its features. 

The overall materiał, presented now at the end of the 

contracted study is composed of 4 parts. First three parts 

make up the present finał Report, and the fourth part contains 

the proceedings and additional documentation of the December 

1984 Warsaw workshop devoted to analysis and making of Strate

gie Regional Policies. 

Part 1 of this Report higlights methodological aspec ts 

taken up in the study. Indeed, me thodolog'i es oriented at stra

regic regiona l problems, whether technological, economic or 

resource - wise, do still require furth e r development and im

provement. It is true that most of the methodological work done 

at IIASA preserves its validity for these problems, but never

theless some additional studies had to be performed, referring 

to such areas as softer approaches and methods, involving ex

pert assessments and non-probabilistic uncertainty, or fore

casting and planning with purely economic mod els, oriented at 

such special interests as investment delays, of importance for 

long-term studies, or influence of tax schemes on behavior of 

economic agents. 

It should be noted that most of the methods proposed and 

used are of universal value, but that a l so some of them were 

elaborated or chosen having in mind particular local conditions 

of the country in wh i ch the study was performed. In particular, 

economic r eforms of the last few years in Poland found some 

reflection in the work done. 

Part 2 of the finał Report contains the description of 

the Polish case study. Experience of previous IIASA work within 

the domain has shown that performing of the case studies is a 

necessary ingredient of this type of r esea rch. Such a convic

tion finds its r eflect ion and, simultaneously, justif ication, 

in the present r eport. Initially, a broad e r scope of cases was 

proposed. Out of this proposed series only the Polish case was 

finally performed and is presented here. It should b e noted 

that the case study brough~ about clarification of a number of 

substantial questions pertaining to the r e gion analysed and 
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its problems, provided a test bed for the methods employed and 

thereby yie l ded valuable results. Besides tha t, howev e r, it 

c ould b e us ed as a carrier for deepe r di s cussion on the subj ect, 

since a number of local d ecision -makers, repre s e ntatives of 

c e ntral institutions, p l anners and d e sign e rs as we ll as exter

nal experts were convened in the course of the study, see 

Chapter V of Part 2. 

Part 3 is devoted to presentation of some of the software 

elaborated in connection with the research conducted. It is 

n a mely characteristic for the modern syst em studi e s to ref e r 

to standard techniques, but also to develop tailored software, 

whose examples are also presented. This software was in prin

cipl e developed using a variety of hardware , but it can be 

u ltimately implemęnted on any _ex isting professional microcom

puter system. Some applicat ions were in fact run on a Polish 

microcomputing equ ipmen t. 

In addit i on to the three parts constituting the main body 

of the Report, the study materiał contains also, as an Adden

dum, documentation of th e Warsaw Decembe r 1984 work s hop, two 

volumes of "Strategie Regional Policy". This documentation coo

tains all the papers presented, plus some of those delivered 

after the work shop, additional exh ibits related to the papers, 

as well as carefully edited discussion. It should perhaps be 

mentioned that this workshop had a follow-up in the form of a 

conference in Tbilisi, Georgia, USSR, whose theme was "Time 

factor in r egiona l development". This conference, chaired by 

A. Kochetkov, involved a number of Soviet scientists as well 

as same foreign ones, including those who took part in the 

Warsaw workshop er its preparations (R . Bolton, R. Funck, 

T. Kawashima, u. Loeser, J. Owsiriski, A. Straszak). Organiza

tional and financial aspects of this ~onference were also partly 

taken care of with in the framework of the REG/POL/1 contracted 

study agreement. 

When starting this research the team was fully aware that 

work should be done internationally and that it should go along 

three main lines: methodological, case-studying, and interna

tional-interdisciplinary workshops . Lessons from this contrac

tual study show that, within the IIASA context , not only is 

there a possibility of reestablishing an East-West scientific 
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network related to the domain, but that once r ees t ab l i s h ed it 

can be broadened and made to work e ff ective ly, provi ded, ho

wever, that such scientific activity has a stabl e s upport and 

longer time horizon within the IIASA plans a nd p r ogra ms. Ex

p e ri e nce shows clearly that under th e au s pice s o f IIASA s ee

mingly national case studies gain in importance and b ecome of 

international interest, as it was for the c a s es inPoland, FR 

of Germany and Japan, initially chosen to b e pe rforme d. Dis

appe rance of the subject from the IIASA plan s mak e s furthering 

of such valuable studies of unive rsal s ignifica nce dif f icult. 

Thus, although in the present IIASA plans the subject 

here undertaken does n o t appear, it should be hope d that it 

will come back, in view of the fact that this s ubject is still 

pressing in many countries, which found its corroboration in 

studies performed and in wide international contacts related 

to these studies. 

* * * 

The materiał here presented was the subject of Seminar -

- Status Re port of the collaborative study. Thi s semina r did 

not only serve for r e vi ewing and assessing the work dan e , but 

also helped in shaping the contents of the volumes naw pre

sente d. Appended to this Introduction a reader shall find the 

agenda of this seminar. 
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PART 1: BACKGROUND METHODOLOGIES 

SUMMARY 

This volume i.e.Part 1 of the study report, contains pre

sentations of a numbe r of methodological approaches elaborated 

in connection with the project, to which this report pertains. 

Some of these approaches were developed especia lly for the pur

poses of the collaborative project but EDstly they stem out work dane 

anyway at the Systems Research Institute and were in these parti

cular forms here outlined oriented and/or implemented having in 

mind goals of the project REG/POL/1. 

A portion of methodologies presented reappears in Part 2 

of the report devoted to Polish case study in strategie regional 

analysis and management, and some of them are documented in 

Part 3, Appendix to the report, containing software de scr iptions . 

In developing methodologies and their test-cascs the team 

t ried to stick to the. f ol l owing· principles: 

* correspondence with the features of strategie problems, 

i. e. uncertainty, lack of clea:r problem definition, long

term dynamics etc., 

* correspondence with human capacities and experienees as 

to the questions of strategie analysis and planning, 

* robustness of approaehes, 

* significanee of test results. 

In partieular, attention was paid to the first two prin

eiples inasmueh as in eonsidering strategie problems involving 

soeietal ehanges, teehnologieal innovations and eeonomie trends, 

there is very little room for strictly defined model s tructures 

let alone parame t e r values. 

After the generał introduetion into the report, outlining 

its fundations, goals and reaeh, ehapterone is devoted to sys-

J 
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t ematic , albeit short, presentation of an overal l approac h 

to sensu stricto strategie problems i. e. such tha t th ey are 

perceived as appea ring over long-term horizon s and hav ing large 

implications. This approach is parallelled by an ove rview of 

techniques available, especially those withim the Sys t ems Res ea rch 

Institute. Chapter two describes a family of such techniques, 

based upon the cross-impact procedures, and dwells upon one of 

them that was used in the Polish case study, r eported in Part 2. 

It also contains some proposals for extensions of the me thod. 

Chapter three is devoted to fuzzy-set-theoretic model of deci

sion making, especially well suited for strategie purposes:in 

its fuctioning it is l argely based upon human experie nc e and 

knowledge. Subsequent chapters contain more definite applica

tions of models, in particular those derived from econometric 

and control theorie s, as well as game th eory, to analysis and 

planning of economic systems, on enterprise, branch and sector 

l evel, accounting for fl ex ibility of rules, and from the subs

tantial point of view, also for financial relations and r egula

tions. 

Thus the volume provides quite an important set of metho 

dologica l papers, summarizing this aspect of work don e within 

REG/POL/1. 
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