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: Dssmnxm OF SOCIO-ECONOMIC SYSTEMS

Das&gpihg is one of the oldest human beiug activitiea but\on
thn other hand the theory of desisntng rwmainn one of the youn=

gest scientific disciplinea. well but any time somebody uses. ,'

the term; design or project or "designing he 1ia faced with a.

. multi-aspect problem at the same moment, Uauaily, three aapecta v
of the same problem arrive when we take into conaidaration the s
 question of designing, namely:
- the augjec being dosigned (what haa to be doue and chan—
ged) ;
o - somebo dy wha perrormes the proaoas or designing (tho motho-
dological attitude), 13

- = the method applied to aolve the deaigned task.‘_

‘ Does the term deslgning relate to teohnical suhaects only or‘j
_could it be extended to all socio-economic systems? It is a fundaw
mental question which relates to the first ‘aspect. of ‘designiny, Ve ff-
_ answer that question rather positively taking into aecount thet :
such subjects like nachinea, plants, buildings, etc as. wnil as : ,.f

"companioa, 1nst1tutiona, and also decision-making prooedures lrc
Lkl artiricial things generated by human beings, They are- what we
'aall-artifacta. For these reasons Prof. W Gasparnki i auggoata
that we should tackle each deslgning taak as 8 aystem. o, Nacner"a

Pro!esaor, Institute of Econnmloa o! nght Industry, Univerh

- sity of Lﬁdt, ‘Poland,.

W.Gasparsk i, Projektowanio - koncepcyane przygoto~
wanie dzia!aﬁ.Deslgning Tha Conceptual Preparation of Actiona.
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waen them and the atratpgy of research approach.‘
These three steps are as followss - - -

A, Identification of the problem under consideratioh. ‘
o 2% An91Ym1u or diviaion of the whole system into elemants and
- the analysis of each particular component, b ‘

. Y Identirication of tailurea and their souroea.' et Y
' The fourth phase being., in contrany, a creative one is called

!

‘ W‘b} Nadler the phase of recénfiguration ot old and new glementa:

ety obtain the desired system,; s
, | el }

1fu1rwmanta :

In general. the proceas of designing starta," 1ndependent1y'

upOn the characteristics of the aubﬁect, ‘with  the forwmlation of

’f"the task and the dlagnoaia of the operational way the system i
¥ 'works, It is imyorbant o 6 recogntze at thia point the aignifi— N
‘ j.canca of -data a designer needs while entering th&s phase of tho.z:“

. designing process. ‘He has t6 know all the facts how the systemﬁ
. ‘inperatea as well as the ideas how the leadershlp intends to modi~ '

.f?!y the behaviour or the aystem in the near !utureq The 1nr0ri
. ;,nation needs could be speciried as rollouss-

.. eveluation of the system the-need tor ohange
‘;‘g‘. anq ita performahce .-‘;..-H : :
= what is the structure, o A dancripxlon of the need far :
- what is tbe actual perfbrman~ ." change? uised i
‘ ce? = time in which nodiﬂeationa 3
G g what way,goes the syatem it should be introduced? :
: aperate? i T St conditions under which ‘the-
= sources of railures and unsa—"; . system will operate: n the”
s tisractory results? .j_. ,,v 1 future? L :"W 4

s There are naqy methods to tackle the process of designing
ez, Nadler s Ideals, or. remind ‘the endless discuasiona about

i the adVantages and disadvantages of tOp-dawn Vs, down-top ap-‘

j‘_proaches) what is. howevar, more 1mportant tor the purpose ot{

 'j}doacribes in hia Wprk Desibn the fivst three phasea of a classi-”
Leal pvooedure of deﬂigning and pointa out the aimilaritiea bet-,
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 Yeés, All aspects of designing are abaolutely valid and :elevant'gvvfﬂ

of the performance 'of an existing syatem means - just dcaigning.ff‘ i

. feﬂ from all other types of systems in structure, POTfOrmance and.ﬂ
.growth.v The special characteristics of aocio-economio syatema‘;

505 unler considbxation 1n the aocial and econamic context bacuusé ao~f”
- me of their elements (cOmponents) are people; 1nd£v1dua1a,teans.\:!

__ Designing of Sooio-teomh!.a smgn

-

thla paper 1s the positive ansver to the rundamental quest!on._q

for socio-economic systems, Professor Herbert Simon puts his ap§~?5“
wer in such a way: indeed, we always design when we develdp f :
the meana used to convert a given situation to anothér, more sui- :'
table one, This intelectual activity which supports the qrea-ﬁ;“
tion 6:‘ artificial materisl subjects does not differ essentially
_ from such an activity as medical prescriptloh by a doctor ar ofog: )t
~an economist developing . a plan or sale or by a politioian pre- = i
paring a program of soc131 changea. The main task and goal of any
" type of higher school like engineering, law, medicine or odui-;f
nistration is to teach desingn1u33 Simon. i
S0, the elaboration of an economic system or a nodtfidatlon‘ﬂ

' The question i3, however, that economic systems differ by natue

equirw special approach to solve probJems such systems create,];gﬁ“

; Designing of economic systers deals. in general, with. tvu”.y

kinds of subjects: ! | ) ﬁ
a) material artifacts (nachlne, building, factory etc.) bclngyf

and\ ‘groups but. on- the other side devoted to serve people in thqf :
systams environment (aroups or the whole society) in “many aapects i
~ (employment, 'increase of professional qualifications. tnerense of
- salaries, chanwes in the social atructure or 1n£rastructure,etc£}>
i b) real processea, for exarple, consumption, production etc.;ﬂ
to meet the uaterisl and spir&tual needs, standa;d Crof livins‘v
and socisl aspirations.' : 5 e :
It seems to me, however, ' one more type 'of"subjacts ahOuld”

by -added to those two, I mean here the regulation and control
processes including: p‘anning { central. planning or Juat plannins7'
within ‘each particular institution) motivation mechaniama atc.

19695 HeS1mo n, Tbe Sciences o.t‘ the Artificial. MIT Oambridge-‘
» i :
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In accordance with prof, Gasparaki interpretation thern exiat two
developments of modification to achieve a desired change:

- standard approach which consists in replacement of one elew
ment or any combination of elements through the‘séme type of ele-
. ments or the same combination of elements, This means that the

process is a repetitive one and is typical for massproduction
or large batch production,. some typeé of service activities.
maintenance ete, ' : :

- unigue approach where tha change requires the replacement
of one element or any combination of elements through another
element or any type of new combination of ‘elements, - Such ape
proach can be called an 1nnovat1ve Ooneg: ko e

The congept of a standard and unique deciaion was 1ntrodu-
.ced to economic canslderationa by J. Kornai". These types  of

decisions - are - connected with two typea of adaptation of econo-
mic systems to significant external and internal  changes. For
this reason they are closely connected with differvent goals of
both types of adaptatlon, ‘with different managerial functions
and with - what is very lmportant different patterns of behaw
_viour or a system, Kornai “thinks that the majority ‘of declsions_
made 'in an _average company are standard decisions in the field

,1of purchasing, selling. nanuracturing, etc. He also says that"‘
i standard decisions are connected with the primary adaptation 4

~ability and through it with the utrategy of survival of the

~ 8ystem, The other type of adaptation is called - higher order
; adaptation and relates to the strategy of development,
o Now generally ‘speaking we could make the final statement.

;that the process of designing fully covers the area of socio- A

~econonic systems, The quastion is and atill ‘remains how’ to de= '
sign the modiricationa e 4 socio-economic -systema 4in the most

effective way. This means the _problem is of gruateat rele-'f 

vance and ‘the ansuers. we have to aearoh for, ahould be giveni
in a11 three aspects ot the process or dasigning. 3 '

WY
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Hain oharacteristics of socio-economic 8 atema

The economic ”syutems are by nature complex, probabillstic,' ‘
and selfregulated, For these reasons a designar is getting into

' trouble having difficulties with the first stage of the designing bl

process, with the static analysis and the first dratt of diagnqew o
sia, Things are becoming more complicated when one moves from'
,this stage to the dynanic analysis of the systems performance and

orfectivenpss. Nevertheleas, we have to oxtent the character&aticai"

. to take Lnto uccount in the designing process all important Iae-ﬁ
tors amd circumatances under which an economic system uaually_}
opnrates. _ ‘ : i

~-The presentation starts with the backgKOund R. Ackofr craa— i.\v
ted by his contribution to the semantica of the General Systems =

Theory, In respect’ to this approach and, in particular, to the
hehaviour of aystems we can diatinquish many classcs of aya-;*.
. tems, But by an organization we mean a systemt : i
- which is an intentional one y ’ ;
- contains at least two intentional subsystema,
iy -.haa a set of purposes for the whole ayatem, :
‘= purposes can be expressed in soclal and economic tam.

llzation,

i p(ovidss.such 2 communxcation system vhich enables ihterac—;:?*g? {

tioas among subsyatems being relatively autonomoua,

- at least one of the subsystems perxormeg the fUnction °t5 i;34;

regulation and ¢ontrol devices J. Goéciﬁskis. :
There are three fundamental questions a designer: has to anse

wer i he were able to deaign a modification of a gLVen aystem.' ‘

The answers, we are searching for;. are connected withe
1) degree of fdentifiability of the system,
'2) degree of observability of the system,
3) degree of controlability of the system,

. This means we have to answer the question to which extent 3“3 F2 b
system heing under consideration is identitiable because oach com~f i

2 G 0dcinski, Combined Technological and Econom1¢5

Control Process "Control and Cybernetics" 1974. vel, 3, nr 1/2.- i on

- its structure is based on the crit&rion of Job apocia-f“fﬁf3 ?




plex system 1s 1dent1fiab1& onlv part y}Moreover, ﬁé5ﬁséé tbe“anb¥»f

,wer ‘the question to. whichrextent a aystem can be Obsorved (what
‘mesans the observations of input and output) The first case is re~

«Qj'w“lated to the deseription of the atructure of the system (elements,

Zo it ‘the second case we do not dare to much . about ~ the trangitiOn
~ functions because the system as a whole is treated as a black

‘v,tions of both in~ and outputa what the transition (or conyer=
sion) progranme really is, Yes, but in both cases we usually
‘intend to change the state of- the system knowing that probabi-

3 oontrolled. The answer should be given to the designar because

7u{ 5 lly controlable. wrong asSUmptiona can not be repaired An g
R m0del. The ouly p0331b111ty ‘is to ‘cancel ' the modgl ‘and to
 start modeiling from the beginning.

_their characterlstics, relations between pairs of elemants, ete,).

‘box and we use induction as an approach to conclude by ohserva-

;1istic systems with seltregulation mechanisms can be only partly“

x'btherwise he could assume the system (or a particular process) 15

The control theory formulates very strong requirements 1n :

':ffhis matter, It says that by a system ‘being observable such a
'!_tqyatem ia meant which in a period to' tk allows at a freely

 acting through sequential processes. in which a state depends upon

"“i‘the transition function and the previous atate go ‘the prOcess dew

4y;fpart in time from the initial state of the aystem. It would ' be
. _Amproper to call euch systems as being observahle. They are only

- partly, because,. complexity cannot be totally deacribed. " This

"?turn states of the system) and the resOurcas the system will need

A el

"f.'partly observable. ‘An economic syatem can. be 1dent1fied also only

| leads us to the fingl nonclusion, tnat _economlc systems are not' :
 controlable. What we should do to keep and exercise a little e
“1"bit of control is to torecast tha rutnre conditions the  system
7”‘111 be faced, secondly, to. support the Belfregulation processes "
‘going on within a system, and thindly to plan tasks (desired fus

: selected moment t) = knowing the control function u {Eon tk) and’ '
B i]the response X. Ior this period = to calculate the initial state
sl ~of the system in this period, . Econoutc syatems however,“t are.

‘ Qto meet its objectivea._ The theory of contvol says . that thefﬂ P
s ,f;{atate S of 'a system at a givan noment t could be called I by
{ﬁ‘u'ycontrolable ir applying pefiod;cally continuous ooutrol-it were;‘







"'vas to systems design aupgortud by commuters.
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The multlcriterial aeta of goala (obdectivaa), the ataﬁé'@ps-'
oes and aubsyaoea. the fact. that in more complex systems the=
re exiat two or more regulatory and control devices all these

“~questiona create an lmpact to seareh for now approsches and prob~
‘lew~solving generators, That is the background of new proposals
8uch as L, Zadeh7, dealing with the theory of ruzzy sets or the
”71”Wattled Thaory of oystema' by Hymoree vhich looks to he gui-'
table to tackle ‘the stochastto processes by applying measures of

prbbabiuty to inputs, spaces, tranadtion mnctions etc, as well

‘ Now we have to disouas the question what 1 the role ori3' Al
]plans in ‘sp economic control proceas. Are planning and market as
r#yulators {or control . parameters) cnntradictlve to each other or_}. :
‘can they work together, Kornai has already _presented his view-_\

point  based on the general essumption that both factors  the plan

~and - the market should be put together to increase the effective~'
iness of an Operating system, ;
. We could assume on this bases that there exists a theorem o
FKornai which can be displayed in the tollowing ways market or a
'planning system are separately ‘and exclusivelly highly complex
~and  stochastic’ by nature, Both market and planning systems are
_ regulators operating in a way which is not enough complex (or op'

the lover level of variety). The control process rvquiras, thew

SO %rerore, ‘the Joint action of the market and planning, They should
/ l';,operate on a basis of a multi-stage 1n!ormation system . and multi.

”‘—level control prnceas " to conduct the activities of an economis
;systew and to. respond correctly and quickly to all changes of enw
 vironmental conditionaq +

L

o O PR T Toward a Theory of Fuzzy Systems fine] A&n;

% pects of HNetwork and Systems Theory, New York 1971,

‘ 8 A, Wo Wymo re, Wattled Theory of Systems llnsl Trenda'
on Geueral Systems Theory, ed. G. K 1 t, J. wxley 'and Sonss

',mci.” c

‘:‘..9_J, G o §ecifnski, Marketing Management Inzormation Sya~';




‘ pian itself, : i
: A plan self is not an action, It only creates the conditlona“"
“to 1nitiate al seqUonce of actions, i ' LG

4k i Delig__g of socio-ﬁeongni §xeteﬂ
Re’ Ackorf asaumed. considering the character and ' role of

e

planning, thet planning is a decision—making process but it is on; o
the other hand the designing of the future, To be, however, moret

precise ‘T would suggest to detine a plan as at
. = set of decisions expressed in quantitative terms and

- dealing with economic activities in a given period of time.

It is easy to be seen that goals and/or objectives remain
beyond this tormulntion. ‘That’s corwect beoause I really A

think ‘they are the components of the etrategy of a firm qr natio-*
~nal economy or. respectively. of a tactics when we speak ahout-f
a relatively short horizon of time, After the etrategv is anw"

cepted and known a planner can start vith preparation of thefﬁﬂ.

Let us consider three main types of planss perapective; ‘Meeﬂ

_diup-range (usually 5-year plans), and short-term plaus (annualv b
or sharter), To make some compariaona and analyse the diffe-

rences the tollow;ng criteria will be used: goals._structurq of

Perspective planring goals are lqng-range strategic obdecti—

' the plan, obligation to achieve the final figures of a plan,
' .degree of uncerfainty; complexity, and the function of the planff-v

' ves of the growth of the unit preparing certain plan for national]xvv

economy, corporation. company. etc, Those types of ‘plans are e

tlons.' developrent of new products, penetratlon of new markets

lation of expected results 3 10 or more years ahead.

~

‘tool in control pmcesses.

Middle-range planning deals usually with changes which willgnx'

—-—-—-.—-p——-—-—

tems for Farketoriented Companies 1n Centrally Planned Ecounmy,ﬁ%i'
.Brussels 1977, ' . 3

_unually geographically or aubject-orlented (for example: 1nnova~jjfff

; vetc) The figures are not obligatoryo The uncertainty is ralabi-ﬂﬂ ;
vely high and the predictlon errors are often relative;y great.;

<Perspective plans are nostly not overall because they deal with‘f
~certain carefully selected problems or areas of  activity, "?he:f;»
function of such a plan is the choice of strategy and the calcu-f;._

, Because of the characteristics and function of thla tjpn;;
of " plans it is easy to conclude,xhat they cannot be used as a<,f



;’@i’l e ik, 9 aanusz w. soscmski

5 2 : "
- “ b S R

garory. The uncertainty is still ' relatively high, "Thé" major

function of this kind of plans is to achieve 'desired Structural
bhnnbes in  the system and ‘to affect -the environment to facilim.
; tate the operations and activities of the system.> It seems that
' aome elements of such a plan can play gertainvrole in the regu-.
: lation and control processes, | : ' 5
°hort—term, operational planning does have a clear goal. na-'.
JLmely,to Xeep the system going, The figures are obligatory and
cover all areas of operations. Because of ‘the horizon gf time the.
uncertainty is relatively swall. The main function of such plans

be Lnt,m!ucod Inte the system with the purpoge to diversmy 1ts ;
Sperfarrance and to achleve the rpstructuring of the whole sys=
. teiwe  For this reason’ they are overall complex, and partly obli-

is taaknorlented. It helps to-pertorm day by day and week by veekv

operations of the :ystem. For: theae raaaons ahort-term planning
could be odﬁsidereu ‘as  an element of the control proeess. .
: Th@ control process in economic systems as well as in all COMm

‘.plex sogial systeus consists of; '

1) vector of goals with periodically Statile prioritiea,

. 2) standards of categories (resaurces. inventories,‘ IQVe]s ofi
. saturation of something, etc), : ’

3) trajectories to achieve desired or expe”ted states Calteru
nalivas with sometimes optimizatien procedures), . ; -
L) weasurement system to measure deviations and to prvgess

4 daea connected ‘with those deviations and tolerances. _ ; :
. 5) carrection activities to eliminate deviations or to comwute‘
inew trajectory to achieve planned’ goals or to modiry goals etc,
) Analysing all five,points of a typical control process, ve

_should be able to discuss the ~question what “the role of ﬁlanning'

< ¥ the control process really is. : {40
. First of 8ll 1let me use a notion to demonstrate the control' i
oA _grnar et at the roment t as the difference between the norm stane

dard . ‘t and the real output Yt' What i ¢ want to' Ibrmulate is the

-

; argutent that a control process, where the standards are derivodf~ s
'-ffow,a,pian ¢an be called the plann}ng__nd contxvl process.. In."
iconcraby, are the standacﬂs and variables taken not from a plan
i‘because they are set—up ‘beyond the plan aa a set of economlu pa—?
rametars (for examplo discount rates- custom tarltfs, taxatlon






