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. Abstract, Determination of regional development strategies

is considered, The regional system is viewed as a multiproduct
company operating in a competitive environment, 4 b;st
development strategy is sought to yield a best effectiveness and
stability, and a'fisxibie rgsponse to changes in environment,

To account for an inherent "softness" of the problem, a fuzzy
model is developed. The model is simple and computationally

tractable,
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1, Introduction

Strategic-regional development-is oﬁe of most relevant ‘
yet difficult issues to cope with by regional authorities, ‘
The difficulty stems mainly from:- growing structural changes -
in technological, socioeconomic, environmental, ete, factors, ‘
increasing dynamics and instaSility (pnévenesa) of economic
growth of gifferenf branches, copeidareble uncertainty and -
risk as to ell eritical factors and aspecte, unreliability ‘
of forecaste, etc, In fact, all these difficulties are ‘
a result of a competifive (eoonomically and politically)
environment which is rapid}y changing, To these éhanées the
regional system should be capable to respond in a flexible
and well-timed way.

The above difficulties clearly sﬁggest that a
(eomputerized)‘support, baeed on some formalvmodels, would
greatly help regional authorities make strategic decisions,

Modeling of regional strategies should evidently proceed

‘due to an integrated approach (see, @+8¢y Straszak end Vagle,
19773 Kochglkov, 198#) to Jointly account for the main
components, such as narketing, investment, production,
technologieal, aociel, ecologieal, and organizational
(sub)strategies, .all in.an integrated sectoral-spatia_l
dimension, The ;ntesreted approacﬁ'implies some issues to be
solved, First, eertain characteristio propertions between
the mentioned strategie components should be maintained to

- achieve a stable rate of development. Seo&nd. a balance
betueen the~long /@edium/-short'- term dimensions should be

obtained, In practice, it meens that for short-term
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development some market mechanism, and for long-term
development some planned mechanisms should be included,

Third, since there are many different strategic aspecis and
;ariaples, some quantitative trade-offs should be developed,
‘Evidéntly, by necessity, they should not pretend to be precise
for long-term cases, but should rather be viewed as some
guidelines, There are also many other important issues and
implications of an integrated approach to strategic regional
development which are, however, beyond the scope of this
paper; details may be found, e.g8,, in Kochetkov (198&).

In the paper we propose a model for analyzing and
designing strategic regional development policies, From the
previous brief summary of basic issues and difficulties to be
accounted for, we can clearly see that most, if not all, of
the mentioned elements to be reflected in a model are in-
herently ill-defined, buman-perception-related, imprecise,
vague, etc, - in another words, "soft",

Fuzzy éets theory may provide effective formal téols
for dealing with nsoft" probiems. We will pfhpose here a
fuzzy model, The model is a derivation and extension of a
family of fuzzy decision models for regional development
i policy making proposed in a Kacprzyk and Straszak (1979,
A1§éOaz 1986b, 1981, 1982, 1984) which proved to be quite -
Quccessfﬁl; : .

Filloﬁing ghe line of reasbning of Kacprzyk and Straszak
(197|9, 1980a, 1980b, 1981, 1982, 1984), we consider the
problem in a multistage decision waking setting, The region
is considered to ﬁe a- multi-product line company:(h set of

companies) which is formally represented as a system under
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control.'Its state variables are the"product 1ine".activities
where products are, first, some specific production activities
in which the region is spgcialized. Second, there are also

g some more general 'pro&uets“ as, e.8.; R&D (research and
development), 'knowledge"investmént, ipfrastruoture! and
cultural level, bn;y a bélancgd evolution of all of them,
f;lléwing somé pr;ferenoe pattern' (blaying the role of some
aspiration levels), tan guaraﬁtee an adeduate strategic
development, As input (cdntrol)»fo the regional system, a
strategy option at the particular control stage is taken,

A function between a strategy option and the resulting
product line activities is.assumed known,

AaAan external variable, a forecast of structurai
environmental changes and competition is assumed,

Assessment pf a given strntégy fstrategy options at the
consecutive development stages) proceeds by a "cost/benefit"
analysis with "cqsts' related to the satisfaction of con- -
straints on the consecutive strategy options chosen, and
"benefits" related to the attainment of a prefered prodﬁct
line activities, Both the "pointwise" (at a particular
development stage) and temporally distributed. aspects of
assessment ar; accounted for,

A best development strategy is sought which yield the
hiéhest assessment of the mentioned type, Basically, we
attempt .to find a 'safety-firsti strategy.

Our model makes an extensive use of experts’ testimonies
which may be provided as approximate, linguistic data,

Moreover, it is analytically and computationally simple,
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It may be a valuable tool to yield guidelines as to regional
. development strategies which can provide much insight into
the essence of the problem, and then serve as a basi; for
.more complex and detailed models,

Our notation will be standard, A & X is a fuzzy set in
X eand g, : X-[0,1] is A’'s membership function, We will
informally equate, and interchangably use' A and FA(K)'
For basic froperties, operations, etc, on fuzzy sets}see,

e.8.,Bellman and Zadeh (1970) or Kacprzyk (1983),

2, A model of étrategic regional development_policies

Analysis and design of strategic regional developm9nt
po}ieies is here dealt with in terms.of wultistage decision
making scheme (Pellman and Zaleh) 1970 3 thprzyk} 1983 ).
Its essence is sketched in Fig,1 to be meant as follows,

A development strategy A has N components, ao,...,aN;1,

to be called policies, corresponding to the consecutive

~development stages t=0,1,.,.,N~-1,

mattching ; ’“‘*4\“"‘1' : "‘*"‘;“% \,’ {
| “geo | "o | Bled l Vel
e e,
SRR T & oS g Xod Tt Xy (e,
e oa
“ % ‘ .
. t : t
r-cO(‘.] 10) r.q‘.(l‘le.‘) ; r-c,,.'_(‘y.‘ Ie’.,..()

Fig.,1
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At t=0 the regional system R is. characterized by some

product profile Xo, and under a policy ao and environment

status eg proceeds to a new product profile X1‘( eo); under

a1 and e.I

jected to a fuzzy constraint r.ci'(at | ¢') and a product

proceeds to X, ¢ e‘), etc, A policy a, is sub-

profile XM (°§) ‘is subjected to maiching with a preferred
pmdu"et profile Eﬂ (C-tj o Environmental status influences
the fuzzy constraint; regional system dynamics, and the
preferred product profile; The problem is to find an (ﬁub)
optimal‘strategy yielding mainly a best compromise between
the "costs" ('satisfaction of the fuzzy constraints) and
"beanits" (patching of the preferred product profiles), and
considering some additional aspects to be discussed later.

For clarity, in the sequel we will not explicity indicate
that kCt Ca 1 e*)) x*“ (e)) and Ptﬂ Cep) are funct‘ions
of e,, and write "-C.'cﬁ')’ )iﬂand qu , respectively.

Let us now consider in more detail the regional system

and'its dynamics, and the strategy assessment ("cost"/"benefit"

relation).
2,1, The regional system

For our purposes it is copvenient to portraf the regiona'l
system as in Fig.2. :

The region is viewed as a multiproduct "company",
Products are activity levels in specific domains, We consider
two basic kind of products: (1) some specific production
<service, agriculture,...) activities in which the reéion
specializes, and (2) some general l‘p::‘oducts".(R&D, knowledge,
investment, infrastructure, culture, etc.) which are in
fact prerequisites for development, Evidently, we can choose

the products according to a particular situation,



Fig.2

The activity levels at stage t in the particular

prodﬁcts are denoted by:

t
xp1 - for pmoduct 1,

®P0s00cvescesense

xt
pK

- for product K,
t ;
Xggp - for R g D,

- for knowledge,

pe

t
v - for investment,

xg - for culture

] t t t
and constitute the product profile Xt_(xp1,...,pr, Xp 2D
t 51 t t
Xg» Xpyr Xpar Xg)e ;
At stage t, a policy a, is applied, and from a present

product profile X the regionel system proceeds to a next
t .
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o t+1 _tat t+1 t+1 t+1
product profile xt-i-‘l_- (Ip.l jyere 'xPK » leD’ xK s xIV )

t+1 te+1
ETRA S0 :
transitions is assumed known but its derivation is here

). A relation governing the product profile

beyond the.soope;

The policy a, is subjeoted.to a fuzzy constraint
41 is matched .
agaiﬁst a preferred product profile Pt+1f This constitutes

r'c* Ca,) and the obtained product profile X
K ?

two components of th} assessment procedure to be discussed

below,
2,2, Assessment of a development stage

Assesment of a develongnt stage t is basically
performed by relating "costs", i,e. how well a constraint
on the policy is satisfied and "benefits", i,e, how well a
preferred product pattem is matched, This is what might be
called effectiveness; another aspect of assessment is
stability which has to do with how evenly the product profiles
evolve, This is related to the whole trajectory and will be
~discussed in Section 2,3, .

As to Fhe"costs', the policy a,’ is subjected to a fuzzy
constraipt ct E; At. defined as a fuzzy set in the space
of possible (or felavant) policies at stage t, The grade of
membership rb‘ Ca) el0,1] indicafed how good
(preferable) policy a, 1is at stage t.

As to the "benefits",,we first should define the product
profile xt+1. It is convenient to portray it as shown in
Fig.3. For each product activity, say x;;?, its obtained

value is expressed in percentages,
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L 21}
*P{
<71
ol
100 %
100%,
t
R&D
Pl xiﬂ
K
Fig.3

The value 100% means thét this is a perfect result which can
guarantee coping with any technological change, comPr_'tLtion,
etc, The value 0% means basically that the result obtained
makes "survival®" possible but :‘..z; a somewhat favourable
competitive environment, The value =100% means that the
“product® is lagging, and will certainly imply the loosing
of competitiveness, so that first some competitiveness is to
be restored, .

‘The preferred product pattern th is représented
similarly as the product profile Pt+1‘ However, for each

t+1

product activity, say Xy Ve define a fuzzy subgoal as

shown in Fig.4, It means that the obtained values of x;';H

4
( e )

Foyn

T gt
- 100% 0% -100% K
Fig.h
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"oloss tp 100% are the most desirable (preferable) ones
(!"q‘" ¢.) = 1 for them); as x;“ becomes less than ;00’.
its gesirabi.].:l.ty diminishes (P.Gmc.) <4 ) , and below 0%
its desirability is null, § iF

.The fuzzy subgoals for each product activity as given
above form a "ring" of preferable product profiles, i,e.
the p_referred pro‘duct pattem._, which_may be illustratively

represented as in Fig,5.

Fige5

The desirable (preferable) product profiles should be
within the above "ring", and desirable are those policies
which result in such product profiles,

The degree of match between a product profile X and

t+1
its related preferred product pattern Pt+1' i,e., the goodness

of the obtained X, ., is evaluated by -

a4 d an
r,q‘“ (xiﬂ’.Ptﬂ-) - r‘G::o( “n QP R r'G:;I <“m b} *

L2 4ot L, et -
?r—a:r’ (*““) v }‘-Gl:ﬂ (‘K )*r_q:y(x‘w ) »

1 . Lot
2 Egut o) Fag™ £

€}
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where "4 " here and 1ate.z_- on, is an operation [0,1]:[0,11..[9,1],
©.g8.,a t-norm, Among "x*’s , " A" is a good, safety-first
9hoice, and may.be recommended here., For a discussion of this
and other operations, see Kacprzyk and Straszak (1982, 198%).

By combining the "cost" and "benefit" evaluation we

arrive at the following effectiveness evaluation of stage ¢

Fgter Cop, X, :‘iu\ . l"c*@*) 4 |"'G'.""'I : Xeor s ﬁ“) Q‘)

2,3, Assessment of the trajectory

}The. development trajectory is baéically a sequence of
the consecutive development stages t = 0,1,..,N-1, with
their "costs" and "benefits", h y

The effectiveness of the development trajectory is

evaluated by
|‘E (“”""' S Ixt T=) xu 5 f; VAT, PN ) £ r“gt (“o:xt; Pt ) *

'I"Ez(“‘u xz., P:.) *.. * Few Cayy ,Xw :PN) : 3)

and, once again, " A" is a -safety-first choice,
Vé can also introduce importances of the particﬁlar
development stages as in Kacprzyk and Straszak (1984),

The effectiveness is certainly an extremely important
aspect of a development trajéctory but by no means the only
‘one, Thé stability of a development trajectory should also
be taken into account in most cases (see, e.8., Kacprzyk i
and Straszak’ 1981, 1982, 19814) . Basically, in our context
stability will be meant as the variability of the matching

degrees between the obtained product profile xt“ and
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preferred product pattern Pt“.
For siwmplicity, this variability may well be related to two
neighboring development stageg, t and. t+1 (Kacprzyk and
Straszak , 1981, 1982, 1981&) , and the deéree of variability

at stage t+1 is

Pyter = ¥ (If‘qi(xt ;Pe 9 }"G-c;; (x«u‘:ﬂ “) (‘l )
where w: [ot] - Lo,81 - ss wuch that:

@) ~C) =1 o€ 1 €.,y \"c,**’-f"’)

¢&) v() =0 \':'F ""'c.t C-,-)—h;,w Gl =1

) m>n D viq)» vig).

The stabilitir of the trajectory is
- r—V (‘W'"l‘v-i | x')"‘; XN ° ﬁ-;"'} PN) %

= *x,,, x ;
r.v( r'vu CS‘)
"The evaluatioh, i.é. effectiveness and stability, of the

whole trajectory is ‘therefore

* Py @i sy, | X, .xu ; Pl,._.} T L - ¢¢)

i.e, constitutes a compromise between effectiveness and sta-

bility; " A" 4is here aléo a safety-first choice .
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2.4, Designing a regional development strategy

In the previous sectiong ve derived an evaluation of the
development trajectory, i.e, a measure for analysing ahrsgional
development strategy. g

The next step is to design (determine) a regional
development strategy. In this case we seek an (sub)optimal

* * #
strategy A =(a°,...,aN_1), such that

* - .
Fev o) S bue) =
= wex rgv-(.’i"7“M4"") (;)
L YR ;
i.e., which yields a best compromise between effectiveness and
stability, Evidently in practice the above maximization way
proceﬁd at most over some strategy scenarios whose set is
relatively small, ‘
In designing a strategy we can sometimes also with to
change the preferred product patterns P ‘s which play the

t+1
role of aspiration levels,

3. Concluding remarks

In the paper we proposed a relatively_simple model for
designing regional development strategies, We viewed the
ragional system as a ﬁulti-product company and look for a
strategy that could make it possible for the region to best
cope with a changing ‘and competitive environment, We sought
in fact . wide~-product and safety-first strategies, To
account for an inherited "softness”™ of the problem, we used
some fuzzy decision makiné approach which oclosely paralleled

the basic line of reasoning applied in our previous works on
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regional development policies (Kacprzyk and Straszak, 1479, ‘

14804, (480%, 1aB1, 1482 1324) '
In the model we can use approximate (hay, linguistie) ;

values of entities and relations, This i; extremely important

in case of a long-term strategic aﬁalysis when precision is ’

an unnatural requirgment. Those approximate values lead to ‘

appro;imate results which are however often what is really

needed: to get insigh% into the issues involved, and obtain

some gpidelines as to the basic dependences, all that quickly

and easily, even at the expense of "accuracy", The model is:

certainly worth a further, more detailed study,

~
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. DISCUSSIONS

Paper by I. Masser

Discussion participants: R. Espéjo; A. Straszak, I. Masser.

Discussion focussed on functions which should be performed by
local gbvernment and on proper balahcing of these functions.
This regards e.g. the strategic monitoiing function and the
eveluation and appreciation functions. A lack of such a balance
may lead to impairment of planning and implementation capaci-
ties in local governménts. It turns out crucial to set up.a me-
chanism for getting a feedback, through reportirg, hearings -
seemingly - redundant information, related to own plans and act-
tions. Moderﬂ computing equipment may greatly help in carrying
out this task, but it must be used in a very delicate manner.

Paper by D. Boekemann and R. Kulikowski

Discussion participants: 1I. Masser,.S. Dresch, S. Ikeda,
2 R. Kulikowski, D, Boekemann.

The discussion concentrated firgt of all on the institutional
side of the systems modell, with particular attention paid to
the differences between Austria and Poland in that domain. The
authors acknowledged existence of such differences, but point-

Ated out that they can be reduced to the question of proportions,
since e.g. there is in Poland an important, although not very
large, share of market-oriented tourism operations. When the
international tourism market is considered, differences get
even smaller. In case og Poland the main problem is adequate
cooperation between various operators in the tourism and recrea-
tion fieldf, be it specialized enterprises, trade unions, ins-
titutions owning facilities for their employees etc. This applies
as well, to investment policies and regional promotion, made on
the basis of investments and other approaches.

Utility functions of local authority decisions were said to be
assessed primarily on the basis of monetary value of decisions
made. E

f Most of these operators enlarge recently the market-oriented
share of their activities (eds.).
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Paper by M. Steiner and U. Posch

Discussion participants: A. Mouwen, S. Ikeda, M. Steiner.

First, in answering the question on possibilities of a foreasting
use of the results obtained it was indicated that factor analysis
by itself does not reveal the causal structﬁre, which would be
necessary for any sort of forécasthg application. Thus, only a
comparative study could be undertaken. On the other hand, the ava-
ilable time series of the data did not go beyond the period 1971~
-1981, and for some items only 1971-1979, and therefore the com-
parative study could not encompass the dynamics of processes in
question, but only the static aspects.

Paper by J. Kacprzyk and A. Straszak

Discussion pait;cipants: R. Espejo, I. Masser, J. Kacprzyk.
Discussion centered around the need of implementing computer-based
information systems using approaches which would not lose much of the
information available and still present it in a simple and legible
way. Besides the fuzzy-set-theoretic constructs other approaches
were cited, such as Bayesian inference rules. Within this context
the questions related to extensions of such applications were rai-
sed, pertaining namely to knowledge-based expert systems. These
systems,nowadays in the development stage, may contain informa-
tion in terms of “if... then..... " statements, where both conditions
and events are fuzzy defined. When developed and tested, such sys-
tems may have a great impact on observation and analysis of socio-
-economic processes.


















