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COMPUTERISED TOOLS FOR SPATIAL PLANNING RESEARCH IN 
DEVELOPING COUNTRIES 

George G. van der Meulen 
University of Technology Eindhoven 
P.O. Box 513 
5600 MB Eindhoven 
The Netherlands 

Computer equipmert is available in a majol-ity of Third Wo~ld 
countries, but its adequate use is seldom. Probably these 
countries want and need that equipment to help them with all 
kinds of rroblems. Suitable and relatively cheap software is 
available at the market also. Yet there is a lag in terms of 
training, integration and application. This is true in the 
field of spatial planning too. 
Computer and telecommunication based developments now and in 
the future imply consequences for the way 
field of spatial planning as well 
organization of the urbanized world. 
described in a nutshell. 

2 

of working in the 
the spatial 

Some issues are 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

In western, industrial countries there is available a lot of 
computer equipment, but what is more important, a lot of 
(good) software. They have been tested, sold in manyfold and 
became cheap. Sometimes amazingly cheap. 
That software is suitable for applications in a wide field 
of practices and sciences. Partly it is suitable also for 
application in the so-called Third World. Be aware that we 
mean 'partly' with emphasis. 
Designers and producers cf hardware an0 software try to send 
or/and to sell as much software as possible to clients; this 
is true for the scientific world also. Probably the result 
of these actions may be an irrelevant export to the Third 
{A.ICJr··' :I. c:! II 

OtherWIse, it see~s obvious that Third World countries 
and need hardware and (dedicated) software to help them 
their ~uQh problems in a range of socio-spatial fields. 
In the ne~t I will try tc explain why (we think) 

... : .t..I_ 
(. .... .1.1. i...!; 

'obviously' want and need them; and for which problems. Also 
we describe which system(s) a.ncl software will be relevant. 

some attention will given to a number of 
and economic consequences. 
Because I am writing this from a viewpoint ofspatial 
planning I focus at some issues about consequences for urban 
and regional planning at one hand, and urbanjzation at the 
':::; t i", e r" t--, i,,\ n d • 

DO THEY W0~I AND ~~~p 112 

L~cJc)kinq tei 
t I::.'cl--, nol C)q\' In 

interests for new and more advanced 
Third World countries, and more in particular 

interests for (micro-)computerisation within several 
of science, we may conclude that a number of persons and 
social inst1tutions want the (further) introduction of new 
and 'more' advanCEd technology. 
I t_ h :i_ 1""-, k t h Ed:_ t 1--, i. -:; c:: C) n c:: J. U f'; i em i~; v -Ed :i_ c:i Ed ~::- D :i. f t to. E:- {" r-' c:-:' q i ___ le:' r- c: \i 
n-f t:) t- :i E:-:' n t E:' c:! t j'-' E:. :i. n i n (j ~~: C) l.l t~· s; t·:·::: ~;:; :i. s;. t. i:l. ! : E' n :i. r} t 0 

these course~ happen with covernmentai 
Dr' g an :l 2: ,"1_ tiD n s:- , f :L 1--- rn r::- i:\ n c:! i n d us:· t r-- i E: <:; , ~:; c i E' n t i f :i_ c:: -r a C : . ..1_1 t :;. iE' ~=-

.::~nd c:: E'!p-ar-- t InE'n t~.;. 

AnDther sign for wanting new and 
obviDusly, 1S the presence of C. Citnp Ll t. E'r-

('2 qLl i. IJ inSI--; t an cJ 1'- e:l. :::\ t ;:.:.'ci fiiD_C: hi 1"-, E~'r- y sever-a:l c;··f si . ..l.ch 
rnel. in 1 ".,. LI,n u.~:::.E-::d 0: Often thEY have been offered by 

v" c':.' .~:. t E·:' V" r'f ~! 

c: C) U. n t. r- :i. E·:' E~ ~; 

industrialized, and 
without any costs, 

t-J i. (j 1---; t i!:?'C:: h (ii 0 log ')/) t-,:C}!' I: :i. r-, q 
but with training facilities 

for a number of local officials, that is chiefs and heads Df 
departments. They attend thDse courses because they are 
c I"', :i. Ft f C) r" tiE' .;:':l ,:j ~I ·:::t 1'''1 d t::) E' C .:::~ Ll ~:;:. i::.:! it:. j. S5 '~~. C) c: i .:::'t}. ~-:; t .3 t. Lt ~~. i:- E' 1 .~;'. i .. :. f:::' d ;; 
probably they never intended to use and to effectuate the 
knowledge and training they experie~cecJ. In othe- cases they 
will be raised in function because of their better General 
C) j'.' j. E' n "1:: . . :':;;. tic! r'; " 

will be the availability • __ J .. _. _ •• _ .. __ .• .1' 
·:::lLl \ .... ·:::;.1 ~ '_ .. ;-.:.' ' .. : 
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personnel. Yet, we may conclude they wanted lt, 
fund raisings would have resulted in other del 
,,-, 

Cit 1'1 E!r \!'J i :=;(:" 

\/E'(' i -::,"3 on 

The other part of the question however, concerned if such 
countries need it. This one is difficult to be answered. 
Even in the industrialized world the discussion about the 
n E,';;;':'cI, Dr' P E'I'·,"j <.:<,p ~:; thE' ri E~C E~~:; ',: i 1'. 'y' , has:, not b E'en c 1 os;ed " 
Of course, fer severa] activities the implementation of hi 
tech is unavoidable, but if that must be the case in et er 
fields obv ously it is a matter of politi sand pGlitjcal 
d (7?C i '::::, J, Clns • 
Al'"5CJ WE' hEI.\/€': 

app CJ"~C: r', i:."'!~:; aI"" E' 

to consider that certain 
insufficiently tested and 

f-j i qr'l to?ch 
still ·:1 

dange- for the well-being of people (Bhopal~), because a 
too high hance for calamjties~ or because of lnad qu 

which partly wil 
t " 

we speak about the use of computer equipment 
behalf of spatial p[lanning, normally, the chance 
c: ';:':1.1 .. ::trl"l it i f:;!f;~. i S [)L.t t c)"F qi.JE,'t:, t. i ()r"j I, In ':=3 t eaej (J·f c (;1,1 i.-'itITt J. t i f.:::~~·!i C)t ,"! £.::'1':

problems and negative consequences may result, wh ch have to 
b £~; C or'j i cj E'Y" F2Cl u (~I(nCln 1;) c~t 1'nt E~Y" S; , {.-\.ft7.' fnEtn t i ell! n 1. C)~~ s:· c)··f 

employment, centralization of information power, adaptation 
of methodology, skill of personnel, training,financial 
dE·r1'i2J.nds .. 

1-1::, i ~3 c:I f.-?+ fe!l'"! cj <::ib 1 E:~ t j'''ja, t, s:;p Ei t, j E'i]' pI Eli''', f' i n (; r! eE,'cj ~s ,:iiit~ \/0,1,["1 C eC1 
methodology and equipment because of the content of this 
fif:'31ei of ~Sc:i~:'2nc:f.':', bl,(t, c:I.I';.u\/;;:;,· C),II, bc'caus;;e the V~Eiy sp::£"tial 
planners have to work in problem-solving and ~reparati s 
+ur' ck~cj, s:; on in<:,d<i f"lq" ,r:;t, CfHo' ha,ncl tht:~'/ r"f;:''1\/E' tD h2!HH f? :i. th 
hugh amounts of data and information; at the other hand 
(political) decision makers want tu get the opportunit to 
select and to make a choice out of several alternatives. 
Evaluat ons and recalculations under conditions of ch ec 
parameters mUEt be possible without serious time-dela 

equipment and special 
c: ], CJ ;~;. tel tha,t Perhaps by doing so we get better 

b t we have to be aware that mer 
i:\ t .;::'\ fT![);r' E:·:I 2J.d \/ <::tn ~'c:i t. t:. n d -:~:.C)P r'! is;. tic -::'. t E·ei 1 e\/ E' -f ., i,.. b \i' Ll ~'} j ;";1 

Ci'ilputE'?"- hi th ,::d]' j E)d appEir",~~,ttJs!, dDE:,,; not (;!U",u'-"' .. ntt:2."" J::. t:2':" 
decisions in any causal relation. Yet, the intention w 1 be 
a',::; l,·;uch. 

t the c rcumstances under which spatial p anrers 
countries as well 

s te of the problems they have to handle 
t.Y1E'IA·E':'~ hiG£' ()Lt~~jht·, t:,t:) ~:;PE:1D.k .:::\bc)u.t. =' n{·::'Ct::.'~~.~,i t;;/;1 instead C)+ nE?~~::'C:!;l 

The e~planat on why spatial planners in general, need 
ad anced methodo ogy and high tech equipment, is valid n a 
m,::\ cd, d + ell"· t h c;:":::"c' [Ir! e'=.:; ur"! ci t,?(" c:! E,,'vE'l Cop in Cd c: C ;,),1 i' v 
c:::l I' c urnc,;t anc(;::'):'" 
Th0Y are confronted with lack cf 
the wa to get that is even more 
partly bv socio-cultural factors 

Iy b bureaucracj 

necessary informatjon, and 

rn .~',1. n r,l () i,\; :~0 r~ ;! 

J t In c:,·:\ .[:::\ n ~s !i 

functional ~owe~, autonomy and d 
5p ia! plan~ers need strong tuols to reach 
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adequate position from where they can do better in ries, 
analysis, and proposals c.q. alternatives on beh 1 of 
spatial decision making. 

The kind of syst~ms to use, depends of the number of users 
simultaneously and the number and kinds of connected allied 
apparatus at one hand; 
chara~ter of tasks to 

at the other hand it depends of the 

d c'l, t ~:::\b c\ SE~'~~i ~ 
Or·1 bE-hal. f 

:i. r··1 iTlcmor··y 
of ·:;pc\ti ,:."\1 

be worked and the size of 
:, i·\I~,'::. 1 c;\ ''', E; t or-i?d i Ii 2-.UY i 11 <i:U" Y 

P 1. iiH1r1 i ng we kno\r.' one has to 

:i. n 1 L:,cjf:?C:! 

(j (':':1 \/ t c: E1 :;,:. I: 

do ~»i th 
large databases, in particular externally stored. But also 
,j"t· f.) Fir DLjr arn r"Uill"", 1""'(1,' (~E'rlE.'r··al1·YI hOI·-ki"g pr·C)]t"""i::(!ns 
elaborate hugh amou~t5 of dat partly simultaneously. That 
lS a l.et of memor spac of the computer is wanted d in 
program execution, whi s the necessity of mainframes 
or- minis.. In pa.r··ti 10":11, "tr·le cOlnb:ina.tion of nUmE)r:i.c ii~.j"""jCj 

graphical (Dr cartographical) use of computer equipment 
enlarges the need for that kind of computers. 
Contrary to such 'final' kind of workings ~n the whole of 
activities of spatial planning, there lS an enormous 
quantity of tas~s which do not ne~d the availability of such 
'complete' and e~tended em architecture. That kind of 
workings concern Input~ storage and retrieval of data and 
information. They may be handled fully satisfactory by using 
cheap and stand alone or in a netwerk connected 
microcomputers. The advances of such an approach are g eat, 

n particular i~ the long run. 
• dd i 1. ,:/:- ~\IDi· k). nq ~~ _. pei·- ·::;on nc:,:' 1 

using microcomputers for 
will be able to us~ the r 

working time more effi ientl and 
certain time freed for other, 
activities. At the same time their 
with a certain degree of routine. 

mor·E~ 

ma.ybe' 
job::;, 
wil] 

effectively, wi 
!l1_Jr\::. qua.lit."d: 

particularly those 
bf2 cf on E.=: t)E.,t tEt:- i:7\i-iCj 

vii th 1 eSSE~r In any case tasks u.si riG 
simult3neously a lot of stored data, in 
E';: t F emE;::-1 i s;j-·j or·· t t:i. inE~ b (,,~C i"'-LI. E~·::'- t h F:.- c: cimp u t. s'r· lin I:: 5 "1:: h D:.;e 1:1.:",. t. .;;-. 
to it.::; f:'F"DCj'-::~m dL;Y":inq Y-L,r"ln:i.l""i(J; it do;:",'''': not r"c=,'quir"s- l.ar::'CJU.i·· 

time frOG personnel. 

kindE) c)f 
att:.E=.'nt.ion~, 

the character of spatial 
allied apparatus demand 
namely graphical tablet or 

or graphical drawing screen/terminal. 

planning fielG. wo 
extra nomination and 
digitizer, and plotter 

On behalf of an adequate running of the computer 
on need~ general as well as dedicated software; 
category is called application sof ware also. 
There are several .... r 

tJT SC}+ 

1 . 

'~J •• 

system's software 
eli :5k C:rPE:'lt"c"i.t i rif;; s:.c)f tW<;::1.r" El 

f. rll u.t. i 1 :i. t.·}" ·su+ t V,J"U· t.::! 

9':"l"le,'· "".J ~;D·f tv·Jdf" E' p,".Ck(::tqE~S 

application software package non-graphil.al) 
graphical so~tware packages CAD) 
compiler and execution software 

8 library managing software 
9. user/self-made software. 
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ad. 1. system's software 
Software the computer needs on behalf of starti~g and 
control of the central processor, (sometimes) including a 
simple computer language like Basis. Also it consists of 
certain utilities needed for ordinary use of a computer 
system like screen printing, file listing and file copying. 

ad. 2. disk operating software 
I case a computer system contains disk drives for usin 
floppys and/or hard disks, special software has to be 
available to handle with those drives, including formatting 
D'f dis;k!:;. ()l<50 pC'E;s:;itJ:i:titiEs fOI- C:Dp'ling~1 deIE,tlI'1g" i",i",el 
print ng of files from disks are relevant. 
Further it may contain a more extended computer language 
dealing with display-graphics for the micro, like Basica 
in ludi~g utility software for drawing characters and images 
t:l \/ C Cjr::</ :i. n(l + f" Dm t, i",l:';: SCi'" eF'n ci i r" !"! .. c tIt Ci t h '':.. Pi''' i ["I t I::::!" " 

ad. ~ system's utility software 
To use the omputer equipment su table and efficient. 
~;:;,f:::'\/F2t .. " c1.1 pi E'C: E'!~; Cj-f ~;clf t V··,iEi\Jl"' f:? ~tr' e n E~lf::'d Etd .. 1-::'11 t .. · E,c·i,c.1'l inen t i (:)ri ~:.~d E~l"" E' 

screen printing, and formatting of disks, deleting and 
co~ying of files. 
But also sCiftware for cleaning the screen, backup, 
directory, d sk copy and display of files content. Further, 
there is diagnostic software for testing and searching why 
certain system running errors appear. 

ad. 4. general software packages 
In principe, there are a lot of them, 
limited number of w de reaching ones: 
a. word processing for text editing 
P i"t P E' t'" ~", ; 

b. spreadsheets for calculating objectives with SEveral 
optional and/or to formulate ways of calculating, tabulating 
and creation of dedicated lay-outs, sometimes including 
management statistical graphs; 
c. database management for creating, updating, listinQ~ 
retrieval, output and restructuring of databases; and 
d:: ·:":.t CCJfT!bin';:;1.t:.ic}rl e,+ e:!,~ b e;tr-td c. 

-graphical application software pacGages 
We may start by me~ toning statistical software, 
t.hE'\' aV"E:' 

pJ iii1nr"li I'i(], but st.ill relevant for spat.ial planning resear h. 

we have to state that rea] application pac~ag2s are 
r" ~:j,r'" Ef i r'l ';:;F).:E~ t,:i. .;;;t.]. p], {;'ir', :i f'l G Lln t:. i 1. n (:1(.,\1 II I + Wf.~:l 1: hi !,"'i k ()·f 

computerised tools in this field of science an practice to 
b",': us,r:::'cj in a high€"'r 'f E'qt'£~i"iC:'/ c;\!'''rc:l I:J)/ i:~, manyfc,ld 0-'<: pl.:,3,f'lnii:.~1"'s;,! 
in fac it concerns limited m8dels. 'Limited" in two W0YS, 

n''Hf!r.i',ly l:1,fnitE'c:! :il', C)~~t'l:: (.1rl.:o:d pCJE:;sibilitiE'"s E:.nc~ 
c:: c1i'nl] !.~' E·:'r', ,=:~n ~::, i \,lE::!,"; E:tS; S>!~ ,:':i.n d J. t n'! i. t: E'ld i n u. ·::~.E:li'-' ·-f r i en d 1 j, n e {'~,n d 
1:,11" ot i?'::"C t:i. un .:::it] :i. I, ~:i+: h;';I,d L ~:;f:::.. I r"iC 1 ud i ""1 cJ 1'''1 i::::,], p sand i n~"t,I'-' uc t j C)i, 0:" 
clu;"'i,l'rg t"';..I.i''',n:i,nq r.:~nci (:i,t€'I'i£:.t,i\/E:') c::nmrl'll.lnicD,t.i[)n~ lik(;:, iTif':',',u oj 

C) F') ';,.', :i. () n ~':t 1. £;; t f:::' c;, j-'" j. r'l q -:::" t.J C '''', ~':;t P P J 1. '::: ':';;, t:. i ::J n S [) 'f t ~,.j '::{ r- f::' 1/\1 i ]. b ''E.' i 1"'j r'- f:~! E~. ''''1 
c:.' f a. !::} C) E:l, d E~ r' q ;:- C; t ~ P C) f u .. ;:::, ~.~.:I 1"" "::; :1 i n 1:) £:'t r- t J. C Lt 1 (';).Ir u. ~;; E?; C'" ::;;. ~ .. t r~ c1, f/'~ c;-t t'" E 

~::. t t ... u, C t:. i . ..i. t'" i:;;.' ~.;:;, r"f c! hi C) V" k i r-j t:.~j c; -r the Cf rn r} Ll t:. Fl.' i:" .;::;~ s; t S'Zr iTi '! P t- C) C;', I'''' .;). rn rf'l j n ;~;f 

and other hardware/softwdre related issues (in data 1). 
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ad. 6. graphical application software packages 
In this case application software is meant by which the user 
can draw pictures or images, in a two or three dimensional 
,<,Jay. 
Generally, this kind of packages contains a menu of options, 
extended by k oard inout of numbers and text strings as 
well as input from a graphical tablet, and (sometimes) by 
output facilities including a plotter. 
We have to distinguish (at least) two types of gra~hical 

application scftware. The first type concerns CAD packages, 
] i ke f:1U'l'DC{~D« 

The second type con erns cartographical packages like 

To the last mentioned type 
like DESIGN (van der Meulen en Kicken 1985), belong 

':irDgf-,:i;,mS, 
8.1:;0 " 

compiler a d program 
rn~':':tki nG t:J"M1E'j, V" CjV\ln pf"CJ1JI"'i;':~Hi'~:' t 1'''jJ::?!V"' I?':: i.,:::" Ei( f"!{,:.::IC.;rc! 

tD t["i::I,n!:;l::ttr::' t,I",;;;;) , e;-"191 :i. s;:,h' .,~t-i ttL'!"; !Ji'''D;;:lf'i:",m 

rnc.i.c: f···i in (";;:1 c: C)c) Ei .. 

Inc ,::";1. ~::; E~ () -f E: <;":1, '::~ i c (.i;';'l) ~':':{ ri i 1'"', t:. (.:.:.; I:' P "'- E.' t (.:.::. 1"" 1'::; .2\ n CJ L.t (~h !' 

.. ~: ,::J I" 

In ;:::; 

line by line the prog am is interpreted and executed. IG 
case of BasicCa) and the other higher computer languages 
like Fortran and Pascal, the availability of a corresponding 

i ':;; n F.' c:: Ii::" '3 '::: . .:;:( I'" "/ ~ otherwise the needed transl~tion 
code is not possible and the stored program 

b lirlkc0d w th the executio~ preparin 
software pieces. 

ad. 8. library managemen softwa~e 

Programming in a modular way may be understood in two wa s. 
The ~irst one is a seri 
to get an optimal struc 
'fact, tr"li:; mC,£i,i'! a 

1. ':;;:.u,b d J. \/ i din 'd cl·f Ei. L-JrlfJ 1 f;2~ ~:i t" *'l~.rn 

uring of that program as a whole. I 
into pr-ocedu,l''''-::;'·s; 

as far as possible (and as far as se~seful. 

one f IlDWS the same way of 

iiH' [! 

c:.f 

every procedure or subrout ne is handled undependently. Th2t 
is, each of them is compiled into an undependent object (in 
rn ct c: h :i r-j c:: c: Cr cj;: ,') # r"~ E~I ~< t·, ~! t h €.~l r"' t:~;.:·l c:·:: \,/ l-:::. n t:. c;; b j E·::' C t.~ ~:;. El. if" E:' c: .:::.1 :!. f::" C t. :"'::::! c~ :i. n t. c; 

1/\: r'! i. ~:= ,"'I rn :,\ '::/ b f:' inc c; c':' cj :i, n ,;::t ( rr: .:;7i, in) p r- c} ~~ t:- ~~'j. ,:-=-~ 

~rranQe that activlt the programmer needs a 
a ded c::ated ~iece of software which 

collects objects, and results with a library. 

user/self-made software 
the help of sever] a ore 

to test and to debug it, 
t'" ,,:.c· ~,; Li:t to:: .• 
Th i:::; :i. ':0 n ,:::;t 2'tn t.,::, ,~: I,: !' 

experience at on hand; 
of time and ener9Y from th 

and to run the program for gettlng 

it asks for special skill 
ti'le:' c)th€,"r' harid it. Irli 11 ta::e L'. 

p r" ;;:)q r-' .;':1 cn ro r-:.:l v- I' 

!"'i J. :;:~ / '''I E? ;.... C) v\J n softwctFe 
flexibility in using a computer, 
more dedicated and user p oblem 

.::H"ld i '=:; '::i'.b J Fo: i:. 0:::' ,'~DI'''I:: 

orieri:.ed programs. 
user/problem' orientation 

paCKaGes ~nder all 
h,~;:'i.\/E.· E.; (jE·:';'·i€7.:V-,:·;~] 

(::! n d b (':":' c:: :;;i. 1.). ~::;. f:::: ~! ]. / ~I 

"',7 

software can not be reached in 
in the contrary. p~ck3gcs 

,:~ t·oj i i:j I~'::" I'" E:"t I,'" Ir" E'. \/ L.' T C ]. :i. F::: r"'i t. <::: " 

:1 :i. f!:)r··,t,s; de) nc)t ({j';uC' [' ;. 
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knowl e about computer systems. programming and prog am 
execution, a lot of attention to help its users during 
running of the package, is necessary, without locsing 
efficiency of the program. That is program pi~ces whj h 
will be used relatively little, or which are too 
specialized. They will be omitted in favour of those helps 
1: C:W' t h 6' U ,:;:, f2 [" " 

really need from the 
mentioned range of software kinds~ 
It will be clear that also the planner needs the different 
kind£ of software related to the system, and those that are 
used as utilities making life easier for its user. 
But after that software there is a real question which other 
software is relevant. It depends of the capabilities of that 
planner to rogram the omputer. or if such capabil tles 
1 -;;':1. c: k t h ,~.:., 1.J ';::~ c? C) f P ·~i c: 1< i;7t.~) E:;: "~:) j. S~ C CJ In p u. 1. s; C} r' \l i n p r- 1. ;""i C i ~::: (,~t 'I 

Some planners ~ill use own software combinet with packages 
the other one wi I only use packages. 
Substantially, the choice of what software wil! be used 
depends of the k nd of tasks the planners have to face. But, 
in general, we can 53 that spatial planner~ need non
graphical as well as graphical/cartographical so{tware, 
mainly ready-made packages. However, for certain activities 
it would be better to have program mod Ies 
(procedures/subroutines) avallable, dealing with the 
CAO/Cartographical tasks within a computer program. That lS, 

by including such modules into the user's program. 

Yet, a lot of packages may help the spatial plann2f to a 
high degree. I mention: 
1. database management softWare package 
2. readsheet software package 
'.'. tl,7:,,>;t E·d:i.ting s;oft~'\la!'''e p,,:i\ck,age; Of, a c::orni::.irlEl.t:i.ol"; of 1,. :2 

and/or 3 (li~e the ony package 
,i.i, " a cat-tcJQI'''<;(pi'1ical pac::k";iiJ"-?, ir;cludj,ng d,::\t.:!:i, /'";""c;icllj,nq ,rt"cim a 

digitizer and/or t a plotter device 

7 
,< *' 

a (geographical) spatial information em 
f E~C:6~,!::,t i ng pcl,C: I::<a(jf.e opt.:i. on""I k i nel':,) 
tatistic:al package, including (management) 

!.J f'''' i:':'i, p !") i c: ':7':' 

2. network linkingitran 
9. lib ar with utility software on beha]f of the user. 

And if the planner is interded to write (some of) his own 
programs, than he she needs also: 
1. a program text editing software module 
2" a compiler in accordance to thE computer lang~aGe is 0S~G 

writing the program. With complIer is mean ;;:;, t.h'·-ce 
stage software package (syntax checking, machine cod~ng, 
and inking for e ecuticn: 

~. library bas0d software t i c10de in or to lIn 
user"s program with procedures/s0broutines 

4. a libr manager ware pac age for creation o~i 

1;;:' 
'",) " 

c: C) ft! b i n .:':;t, t, i c)n c)f p r' CIC fi.::d U.t-· 8E:· '::)1;" ~=~tJb ir" :i r"f F":::l";::. :1. nt, C) <3, 1:[, b ~Ef.]··" 

ut lities to ~ake p ogrammer 
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In 
nega.t i \/e 

ct E:I C I·· .. E:s i.':r. S; f? 

new technologies cause several positive 
processes in society. The most well-known 

of labour employment because all kinds 
technolog replaces labour of human beings by machines 
electronic. In particular this is caused by computers 
computer reI ed developments, like roboting. 

5,nci 
,;".nd 

RobotinJ and flexlb E indJstrial approaches are important jn 

the field of manufacturing, resulting in a few final jobs 
for labcurers on behalf of production and process contr811~ 

as well as logistic routing designs. 
TI···! E=:" n E'q i:, t :l \If,' 1:",+ of i:..~ct. ~::;. of c: ompu t:. E'r" U'':;f!: ::: e,n C E"'r'" n in 9 ~?irp 1 uym::mt 
i ',:; 'SE:'f.:?('i (i:~nc:l hti 11 !:iE' St'0E:<rt in th,,;:, cCJmj r"tg YE3t'''~;) i n th~:::' 

administrative sector, particularly in those parts workin 
with larq databanks, with rout ne-like. frequon 1 
repE~ltive calc lative and administ 

~;Llt}l i c 
k n:;]:1 B. ,_nl d 

O'Y'ri:f::'nt 
m,,::ln!.y 

S; £·E'Y- i t::ll,i ~~::. '}' 5 CJ C :i. .i:"~. 

c c)r'; SE'qUE::PC £'::I'::)!l 

r"; r':: q ·::1 t i \/ l~':: II 

bLtt '~/E:t r"!fJ1.:, 

If'; th~? 

advanced technology means 
about labour; in terms of 
-{ Ij E·~j.1 i0. n c! f j''' E·:! ~:-::' t i iTl E,; ) i:':'" n d 

and apr1ication of those new and 
an updating about the way to thin~ 
labour time (40 to 50 hours a wae~ 

labou~ quality (dangerous, dirty~ 

h f.:·:' {:';". \/ 'y,. , in i.J f'f [) t c::: r'f CJ Ll '::;) II 1 r"i C 1 l.l d i r', f] it:t c:i \,/ ~:t (-, \:: ;::::: d t e c: j 'I r'! e.l c: ~J iE':=; 111 f2 a n ';:s 
.;':7t 1 ~~:. C) cn C) (. E:' s;·:...1. i t \~:\ b 1 (::,:1 tEl. p P (. C:J ~=i. C ;"'1 E'> ;~: l,Aj i t h r:;! c: (J n C) iTt 1 C i£l. n d ~:; C) C~ 2;,1 
benefits in the long run. New technology is relativel 
expensive, but bec~use of the high wages for 1 r. 
':;C}n'!t0:,t:L in::::!';;:; 1 {;;;.t::; (jLt;'- i '::; t" .:;-:ib iIi t './ t (Jel u t h f!:! "i= J. ri EJ.I t- E'':SL~ 1 t s r:l - :::)!::j :';~t; ::. 

!,;'j I} S,t"! Ci~eJ <i;\ P DS i t \/2' 2\e: c our- t » 

c,nd ar::plic51. ion D'f CClfTipLi,t.r::"''''ist':.,d toc)l at or,E' hEi,nd., EI,nel 
!TIDmF:I"'I~: label!,: ii'J.:,u"ket 3f',c:i t::>rnploY;:H?nt i 'H:::J.udil'''i(::! 
ski 11 S;· i::\t 

lag C2uses the well-known social and psychologic 
cl·f t, h E·:I :! C) ::; =;. C) + c:':" in I:) ]. C) y'lTi f.:': r', t. inc ~':'21'"" t. '::1, i n ~::; E·! c: t. Ci 1 . ~~; I> 

[, t. 1-- , E t .. · S C) C i .£:'ir.]. {:':i, rl ci ~2'" C C) 1'1 C) rfi:i. .::~ c:. C) r I ':: ;::.~: q :.J E·:' n c f:~( s:;} ~E:'{ V" f:::,; <: .:::1. ), ;::,,, ) ri 

,~> t. h !~,:~, r o

' ~'\J .::~ 'y' ~~- C)'f .::: .:::. rfi in Lt j'"'j:i c ~':1 t: i C) n ( 1 j, k E' \) j, f.':.: v¥ (} .='i. t, .;;;: .. d i ~~. c:: t ~ ';~. t 
t E' ,L t~'~j h en ('7i.":: :' 1'1 (:",t \,,'e::,;" k 1 ;"II~) • f iOJ.e:: ',:,,:i, m 1 f::') 

of electronics and computer elem2n~s { ch 
It t 1-'1 Ed h C)i'iiE.:";:; :' " E" 3. (""c, t t~ Dn i c: c: Cit t i,',q 0:'~"·; "".1 SC) '1'.)1::'.' mi0 ''f 'i: h:; f: 

telEvisiDn tel es, and robated househelps; 
- changes in traffic related equipment and activities 
traff c Ii ht e18ctronically stimu at by traffic .£. 1 

t ,I. 

in cars and ether traf lC vehicles to nform 

rea~h an input travsl destinatio~; weather regulated tr ~~ic 

:::.i !Jn~:.) 
- changes in attitudes to 2 lot of socially and econom ca 1 

t: \: 
L. E'C: !"', ;"'f ~:) 1 L'():i. C {::'I.1 
1 i ~:' F.' c: C'f(,:P :_l t, 
(j Eon E::r" c~ 1 rJ r::~fni:t~'"! d 

.: ,I .. 

.1. t. 

(pclitic~l acceotan e new 

+I'ClT! t.,(Jul upt,:;:. 
tools and methods based on such 

nf 
t j 

E'i'~ '::; ~ 

,:;: ... r", ::j 
tl";::i,.i,nlf'! pr or1tie5 as well as societ 1 relev~nce of cert ,n 
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jobs and activities. As a consequence we will meet all kinds 
of redistributions concerning economics and financial flows 
ins oc i. r!:,t 'y'!, 2tn cI r' Ed 2;, t. ~.':'c:l c: I") ;::I.!"I c: F')":, of 01'" ( 2;, I ('nc,,,;t,:) C:~ 1 :l <:;:,elf:: i E,t Ed 
s;u,bpat't!::;, 

Generally~ we recognize this topic as CA - Computerised 
Aided and meet it in a fast grow ng amount. of f eIds 
and disciplines, with related jobs and professions; 
- priorit shift from a production steered society to an 
information society, in which data and information has been 
got ~ ver important place and influence in making 
ci f:·:~1 C' i '::;, j, CJ n It 

It 1S difficult to look into the future, 
lions are possible (without guara,tees fer th ir 
realization, or even without probabilities). 
Perhaps we have to remind Melvin Webber's issue about t e 
'urban realm', asking attention for a concept of wea 
urbanization and urban concent ation, caused by the 
unimportance of face-to-face contacts and to be 'wit bod' 
in the centrally urban area; or more in general the 
i i 'If 1 upnc(',' of }, i vi n9 1 DC ,:;:i,t, i. on ,:;~rl:1 i, /if t- ii::;; tr' uc: t Ui'-F2 ~kJi 1 J bf~C.Oit,,::., 

(relatively) irrelevant. 
If we try to estimate the influence of computerisa ion ~n 
the form of telematics on the spatial organization, the 
uF"ban r"t:?.:~,l m c:oncE'pt ma',!, b(""COiCiE' t'''f!~'.:,,11 y j, mpof"t.arit.. (~], c;.t Cl-f 

c: C) it ~::. E: q Lt E·:' ;", c: t-:! 1::' Ii t c;, i I'" E:' -:;; u. 1. t f r" Ci IT'! t h <':~ t !! E·:·:: \/ {~~) n !:>. ]. E::' :i, S;;· u. t' E:' t i rn E' 

o roo :i, E:' n t. f:?} d ~5 Cl C :i. (.::..:, t "}/ , P .i:;" t···· t~ :I. ')/ bE,:! c: .;';1 {) s:· E:~ t:i f f"f (J r'i _., E~ rn p ]. CJ 'y' rn r:::' r it:. ;! p .3. r" t" 
b E:t r: <::1, u ~=; E·:~1 C) -of .;;'; n inc J .... [:' C"~ ::::' E' c! n C) n ..... ~"'J Ci r'" k 1. n (;:t t j in (2 f c:, f'-' t. f "1 ~:.'r J -it t:r ~:: i.). jt .. ~:.:~ i:" 5~ tt 

Anothpr strongly effected area concerns locations 
particular offices and industr 
~'Ji 11 bE::' C",tu<::;f.?cl by a dE'CTE'EiS;:~ nq dE~mBn;::l 

employment in 
Thts 

human beings for dcing the work 
locating such activities corform 

by a decreasing need 
t !--"1 ~? t [' ,':1 d i t::i c· rOt ';'~"t.l c c;!' ~ c: :::~t;J t~ ES 

ecof'lOI'fli j:; c,<,r'IC:! !reJ atF.':'d 1.:i. \!:i.I""q"'''~''iCJr''ki, n i:;ii"!:?EtS' 

like that of the Charter of Athene ClAM) 
realiz~t on of communication and nfrast~uctu~al 111'1 

Pc!,['''tlyabC) t i.":. l,;)rouf"Id, p==li,,'tl)/ :)E'f"il::;'.i.':\tl"; :i,t .. 
F: (':"~1 c .. :~_ Lt ':::; 1::::: () -;: {;'~ 1"'1 inc: r- E' a ~~. j. n q fi f::-.' €::' c:1 0 + r- .. ':':J C t~ E ~3. r:: J. (J ,-, €:!. n ,::j J. E':: i '::~ ,J V" .:;:1 t:. i rn r;;: 
facilities, an increased as such dedicated land use zoning 
It\jil1 bG.~ t"E·:'qU,:Lit'·E'cj~ ~Jt·?f"hE:ir·:~::· tl--,i~:; :l;5 r';l,t, c:C)nti'~3r"\/ t:c' "-;"=lC:E::::"it: 
concepts of urbanization in which urban concentration is 

e;.; i ''.,'1::1 nt:) c;,pE?n 
\/(:-,1:.::1 I t:.h ink 
tht:~ cii i"E'Ct. 

and green spaces to be used in 
thE?: cC!mtl1.r'ijn'~1 !"'e~:;ult Df 1!:.1i~;t.lr"e inf1L .. 8:',;:,":· 

environment of the home and that jn 

al and urban level. 

I rl t (;?!''' ITt,::::, 
n E;i,t nn i:i,1. 

of communicational infrastructure at. a regi2nal 
the sD-called beam-pathes will 

q )". E~' -::~, t, if: P ;::' ~" ... t: ":;t r! c~: Ci t h (,~, l'~' i:'- C"! 1. ·E:l, t 12':~' d E' 1 ;~7:' en f!.::} n t ':;; ~·\1 i 1], :-:) f::" !;.:;; Li L, :, ;:::i t(; E':':' t"! t 
related to ~ateJlit~ communications. 

{.; 1'''1 i rn p () i " t ~':'it P t r" {;":d'''; ~j ;;:.;! [) f ;"'; i . ..i tTl E:~ n .:::\ ~: t :i. ·v:i. -t.: i G:l':~: c' C) r"! C f:::' v- j""; ..... ]. ':::. 'j ,i. ;-j I,:.:: 

~::; l-:::: I . """t': c: f.2 '''' C) 'f ·f ;;:2 !: .. :!. n (,] Ct + 'f :L c:: E:' .:~:. Ii J :i, k €~' C C) rn iTI un t y' ,;:1, q E:' ~ .. ! c: :l E' ':::. ( b :1. j"" t 

:1. () 
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etc. All these offices need 
supply elements like desks, waiting and office space for 
visitors, parking places, etc. 
In case of telematics based services a great part of the 
including space may be reduced because a supposed decreasing 
\/ :L ':::; it:. Cr 1'- :0 .~:; ·f V" ;;.:.= q Lt E' n c: "}/ II (:::, c: [) r'j n iE::' c: t E·:' c:I c: C; 1'""1 £.;. E: q Ll c:' neE·:' i -::-; c:t v .. l E' .::~. k E":: j""i i r, q 
necessity to locate those services in ce~trally, reachable 

The nfluenc2 of high tech on harbour activities is already 
known by specialized forms of transport/transfer. 
Newer technological developments will lead also to d more 
rn<=!.c hi ri E·:· c: ()cnr: U. t ... £':'.'1'" C C)i"i t.lt- Ci 11 i?:::'c{ v-Ji::'t ';./ C)+ {A.iC) f" k:l n!.;) i nth E' t-'J {;~r" b C}~.l.r· " 
F' i I:) {:::,:I. :i. n E' ':::. ;' t r' .::~. n ::~. j:) C) !'"" t. b <:1 f"! d ( r" c;:I. 1 i n I;) t. !rO c:t n ';::. p '::' ! .... t:. t::. -=:1. n cl·~;), .~:; t E:' ;::::'1'- E' d 

and monitored by control panels, but with a few labcurers, 
that is fu~l automatization, 
i'-' 0 h D t: :i. r'f I,) • 

computerisation and forms of 

and telematics will cause severa] 
as well as negative socio-economic and socio-spatia~ conse
quences. Yet it will offet a lot of useful potentialities to 
help society in doing its activities, and to research and 
support thbm ln terms of decision making. The development of 
-1.:: C) CJ]. ~~:. i:'l r' r-.:-: i. ITl P ~~) r· M t c:~ r! t. i n t j"'f -::i, t. 'f r-' .~,:i. in c:' tA.1 C) 1'"" k ~ (~f rn D n t;} C) "1::. h E' (. f i. E:], c:! f::. C) .~: 

practice and sciencL thE! will be integrated in the fiel~ of 
" ' 

~:;p ;,1, t i Col::' p.L E;'tr"; 1'''! 1 n (2 IT Also they have relevance for Third 

I r'! I::; .;::i. !.,~ t. i. .::: 1.)], .~';!. r" 
,':i. i . ~.::.: i:" E']' E:"" -!::. i \.-' E·:']. .. / 

a I·· .. f::" II" E,' ;;'3 (:':1. j .... c:1 t;£, d ;: 

iii i C f- C::' c: C) m r) u t 0:1 j'- E0 qui P fT! f:::; n t. ,::l~; ~',i ,,:0' 1. 1 D. ::' ~:' C) f t. !i'" .:,~ I .... (:,? 

cheap as far as general application purposEs 
availability of package-like softwarG Ln 

spatial planning is rather scarce, except. packages develo0Fd 
inc) t. "-1 t':.' t·- f :i. E:':I. d .::=. b 1. .l t.. L\ .:::. E-:' 'f Lt ], ·f C) v- P 1. ·::l n r'j i n ':;I ], i k €'::' C ':"i r" t~ C) q ['- .:':':. P !''', j. c: E~ 1 
and graphical softwarE as well as stat.istical pa~kaJes. 

-r'f"'j .:..,::, .;;~. t t. f:?:n t:. i C)rl ,f. C)!"" t I'''i ':':':,' c: C)l"i ':::: f.7:' q1...tE.'r", c: £7:"::: c)-F c crnp Ll t ;;.·:·:'1 .. ·· .~':i.n :.::! 

telematics concerning social, economic and spatial processes 
w~]l grow in the next years hecause uf the serious and over
whelming effects. 
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