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Abstract .  Cont inuous populat ion increases,  coupled wi lh movements of  people in search of  bet tcr
l iv ing condi t ions,  led to the creat ion ofpopulat ion concentrat ion nucle i  that  became the urban centcrs
of  today The reasons,  which led to the urbanisat ion of  the c i ty  of  Serres are the fo l lorv ing:  l .  Thc
development of  the secondary sector  (24.34% of  act ive populat ion);  2.  The expansion of  the ter t iar l
sector  (71 .55%);  3.  The abandonment of  agr icul tural  Iand (4.1 I  %);  4.  The cont inuous inf low of  humap
potent ia l ,  due to refugee and economic immigrant  movemenls;  5.  The funct ioning of  inst i tut ions ol '
h igher and univers i ty  educat ion.  Urbanisat ion resul ted in:  I  .  Occupat ion of  natural  envlronmenr i l reas.
Occupal ionofagr icul tural land;2.Abuseofnatural resources.  Locat ionofquarr ies;3.Waterovercon-
sumpt ion.  Aqueduct ,  water  provis ion faci l i t ies;  4.  Electr ical  energy overconsumpt ion;  5.  Wastes over-
product ion.  Necessi ty for  the construct ion of  a landf i l l  s i te;  6.  Noise pol lut ion.  Marked increasc 6l '
noise levels in centra l  locat ions;  7.  Road t raf f ic  problems -  t ransportat ion.  Central ly  dcsignecl  urbln
serv ices and publ ic  t ransport  p lan,  lack of  pedestr ian ways and park ing spaces;  8.  Aesthet ic  spat ia l
deg rada t i on ;9 .L i gh tpo l l u t i on .  Th rea tens thed i sappea ranceo fn i gh t sk i es ; l 0 . Lacko fp l anadap ta t i on
to space and i ts  pecul iar i t ies.  Ci ty p lan extensions,  wi th minimal  intervent ions.  which are conducted
rv i t hou t  l r ny  essen t i a l  r esu l t .

Kcywords:  demographic development.  the ground as nalural  resource,  the impacts of  human act ions.
the t ragedy of  the commons, environmental  impact  assessemenr.

AIMS AND BACKGROUND

The reasons leading to the urbanisation of the city of Serres are:
l. In the last two hundred years, i.e. during the era of the industrial revolution.

the gaining of significance of the secondary sectorr and the further expansion of
the tertiary sector, have had a dramatic impact on production conditions, shiftine
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employment positions toward the city2. Thus, rural workers moved away from

agr icu l tura l  employment  and formed the new urban dwel lers,  or  rather  the

proletariatr.

2. If we add the movcments of refugees and economic migrants from the less

developed countries (e.g. Albania, Serbia, Bulgaria, Russia, etc.)4 to the above

mentioned internal migration toward the city of Serres, we realise the magnitudc

of these constant inflows of human potential that cit ies have experienced and

continue to experience.

3. It has been determined that the "sun belt" comprised of the Mediterranean

regions,  at t racts temporary or  permanent  immigrants.  many of  whom are scnior

c i t izens who are not  in  search of  employment  but  rather  seek more p leasant

climatic conditions and way of l i fe.

4. The establishment of higher educational institutions, with the functioning

of a university-level Physical Education School and six Technological Education

Institute (TEI) Faculties, has increased the city's population by 9000 persons,

while this figure is estimated to rise further to 13 000 in the three year period to

follows.
As in the past, this process of urbanisation resulted in a negative impact on

the visible and invisible environment as well as on natural resources in gcncral.

However, the speed and intensity of the process of urban development currently

in operat ion t ransform th is  envi ronmental  impact  in to a major  problem. A

number of  these consequences are presented below, whi le ,  of  course,  th is
presentation is by no means complete. We will not attempt here to present these

consequences in any hierarchical order according to their intensity, nor wil l we

elttempt to categorise them according to priorit ies that must be set to erddress

them. Both the intensity presented as well as the corresponding measures vary

and should be differentiated from case to case. This is so due to the fact that

both geographical and socio-economic conditions of reference present an impor-

tant degree of variation.

RESULTS AND DISCUSSION

The consequences of this urbanisation process are:

Occupation of natural areas. This is the most common practice followed during

the legally prescribed as well as the informal and non-legally prescribed process

of cxpansion of city and settlement master plans. The new areas incorporated

are usually forests and forest-related areas, mountainous areas, coastal and riverside

zones,  but  a lso r iver  and creek sur faces and even areas designated as natura l

habi tats .
In Map I of the city of Serres we observe the evolution of the city from 1373

t i l l  today.  In  1373 the c i ty  occupied 266 acres (per imeter  1)  (Ref .6) ,  in  l913
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Map 1. City of Serres

(pcr imeter 2) -  1900 acres (Ref.  7), in 1963 (perimerer 3) -  3760 acres (Ref.  8),
rvhi le with the last expansion under the 1998 General  Urban Master plan (GUMp)
the city's surface grew to 7000 acres (perimeter a) (Ref. 9). It is estimated that
between 30 and 40% of the city's population own a piece of land including zr
house in some rural settlement of the Prefecture of Scrres.

occupation o.f rural areas. The areas and installations servicing primary produc-
tion activities such as agriculture, animal breeding, flower growing, are constantly
shrinking in favour of housing development, despite the fact that such activities
covcr basic food provision and other related needs. Despite a certain negativc
environmental  impact such as soi l  and watcr pol lut ion from fert i l isers, these
erct iv i t ies general ly contr ibute to the ecological  balance of regions and ci t ies.
Especially in reference to cities and city planning, certain rural areas should be
regerrded as areas of designated agricul tural  use and should preferably be
maintained as such.

In Map I of the city of Serres an area constituting the green produce gardens
(lahanokipi) '0 is del imited with gray scale (5).  This area has a surface of l0 l l
acrcs and was included in the street lay out and housing construction plan of
1925. This area characterised by rich water resources was cultivated primarily
with vegetables to be consumed in the city and the surrounding areas. There is an
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addi t ional  area (gray scale (6))  of  610 acres (Ref .  l l ) ,  which d isposes a modern

irrigation network (pressure vanes) and posscsses high yield characteristics, which

was inc luded in the 1998 Urban Master  Plan extension and is  scheduled to be

built in the near future.

Abuse of natural resources. All new buildings as well as infrastructural projects

require for  thei r  complet ion bui ld ing and construct ion mater ia ls ,  a por t ion of

rvhich is a result of mining, quarrying or forestry works. If we add to this the

requirements in  equipment  and mainteni rnce mater ia ls ,  we real ise the degree o l

depletion of the natural space in the proximity as well as further arvay form

set t lement  expansion s i tes.
Map 2 of  the wider  region points out  the locat ion of  10 quarry insta l la t ions

(No a) ,  compr is ing a tota l  area of  over  200 acres.  These quarr ies had becn in

opcration for many decades unti l quite recently, providing inert mate rials, without

any attempt at re-establishment of the pre-existing natural features at their sitcs.

These quarr ies are located to the nor th of  the set t lements of  Aghios Ioannis"

Ep tam i l a  and  O inoussa  tha t  a re  cu r ren t l y  becoming  pe r i phe ra l  subu rban

settlements of the city of Serres.

Water overconsumption. Among natural resources, water holds a primary placc

of importance, since it is not only necessary for drinking but serves to fulf i l l  quitc

a number of othcr, urban functions. Especially regarding urban expansion projccts,

rvater  is  a necessary pr imary input  requi red in  large quant i t ies.  I t  is  noted that  in

cer ta in regions of  the p lanet  the problem of  water  scarc i ty  is  qui te acute and

seems to assumc increasingly  a larrming d imensions.

In Map 2 of thc wider Serres region that follows, we present the water provi-

s ion s i tes in  the years 1900- 1950 (No 5) .  These s i tes were e i ther  spr ings wi th dra in
pipes or  water  wel ls  ins ide the c i ty  or  in  nearby locat ions.  External  water  aqueducts

and water dri l l ing sites from which water necessary for the provision of drinking

water  to the c i ty  of  Serres is  current ly  taken,  are shown in Nos 6,1,8 (Map 2) .

There is  current ly  only  one dra in p ipes s i te  s t i l l  used for  dr ink ing water  prov is ion.

Also shown is the arca that currently provides the city's drinking wzrter, comparcd

to  t he  1900 -1950  pc r i od .

The Municipal Water Util i ty of Serres (MWUS) estimates that up to date

watcr losses due to leakage amount to about 40% of total. Currently, the yearly

sum tota l  o f  water  consumpt ion in  the c i ty  amounts to 8 mi l .  mt .  the i lver i . ige

dai ly  consumpt ion per  capi ta s tanding at  about  180 l ,  whi le  the averagc dai ly

consumpt ion per  capi ta for  the country as a whole stands at  136 l (Rcf .  12) .

Energy overconsumplion. Manual construction and technical rvork of the past

have g iven thei r  p lace to mechanical  work and,  to  a large extent ,  to  automated

work.  Human or  animal  bodi ly  force has to a s igni f icant  degree been replaced by

al l  types of  mechanical  tools .  This  development ,  general ly  regarded as a form of
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progress since it reduces human effort, is nevertheless energy consuming. Wlicn

the energy of fered is  produced by the use of  non-renewable resources,  the

environmental impact locally or on a wider scerle may be significantly negative.
The  c i t y  o f  Se r res  i s  p rov ided  r v i t h  t hc  cne rgy  i t  consumes  by  t he  Pub l i c

Electr ic i ty  Ut i l i ty  (PEU) and through the use of  foss i l  fue ls  (d iesel ,  fue l  o i l ) .
There are no renewable energy sources in the wider Serres area, with the exception

of  so lar  co l lectors,  insta l led main ly  on one-fami ly  dwel l ings.  In  1954,  e lect r ic i ty

consumed was produced at a "mild" hydroelectric facil i ty, the Nasioutzik plant

at Timios Prodromos monastery, situated to the northeast of the city of Serres. as
rvel l  as t tvo d iesel  powered e lect r ic  generators in  the c i ty  ( thei r  locat ions are
presented in  Map 2,  No 9) .  In  Table I  that  fo l lows we present  a ser ies of  e lect r ic i ty
rclated indices for the Prefecture of Serresrs.

Table l. Elcctricity related indices for the Prefecture of Serres

Year t954 I 969 l 99u

Per  cap i ta  consumpt ion

Middlc and low voltage network

Nur-nber of customers

80 kwh
2.2km

633 kwh
l 6 6 l  k m

55 800

3422 kWh
3700 km
I 02 000

Ovcrproduction of solid and liquid wastcs. One of the most well documentecj

consequences of  the process of  urbanisat ion is  the increase in the volume of  both

sol id  and l iqu id wastes produced.  These wastes are very d i f f icu l t  to  recycle

naturally. In other words, it is very diff icult for the corresponding pollution to bc

neutra l ised by natura l  processes a lone,  as had becn the case in the past .

In  Map 2 (No l )  o f  the wider  region,  we present  the open (exposed) channcls

through which urban ef f luents are led to the technical  open moat  of  Bcl i tsa

which in turn exits into the Strimonas river. Until today, thcse wastes undergo

no addi t ional  t reatment  of  any k ind.  In  the last  few months the b io logical

t reatment  p lant  (No 3)  has began par t ia l  operat ion,  a long wi th the insta l la t ion

of closed ducts funneling the wastes to the treatment plant. Currently, thc avcrage
daily production of effluents stands ar 13 200 mr (Ref. 14). The place of bLrrial of

sol id  l i t ter  appears in  Map 2 (No 2) .  There is  no envi ronmcntal  protect ion

ins ta l l a t i ons  t he re  t oday .  A  space  o f  san i t a r y  bu r i a l  o f  l i t t c r  w i l l  f unc t i on

immediate ly .

Noisc generalion. Noise is also included among other cnvironmental impacts.

Noise is the result of construction and other activit ies related to building works

as well as street traffic increases. Noise is of course produced bv a plcthora of

other  c i ty  act iv i t ies as wel l .
Map 1 of the city includes a presentation of city streets where noise levels

exceed 66 dB (Ref .  15) .  We note that  whi le  acccptable noise levc ls  s tand at  55-60

dB, in many streets with heavy traffic noise levels exceed 78 dB. It is only in
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secondary st reets that  noise levels  s tay wi th in l imi ts  acceptable for  a rcasonablc
l iv ing.

Gcncration of cxccssit 'c transportation movcmcnts. The expansion o1- thc city.
rcsul ts  in  a s t i l l  grcater  vo lume of  t ransportat ion movements of  peoplc,  somet l . r ing
rvhich obviously , 'vorsens qual i ty  and has a ncgr t ive impact  on spi tce.  In  contrast
to the means o l  t ransportat ion of  past  per iods (pedestr ians,  b icyc lcs,  carr iascs.
non-mcchanised vessels,  etc . )  the common t ransportat ion mei ins of  today huvc
very in tense negat ivc envi ronmental  consequences.

In the city of Serres there are no networks of reservcd bicycle wavs, nor Arc
thcre st reets dcsigncd or  reserved for  "mi ld"  modcs of  c i rcu lat ion.  Therc are but
a fcw pedestr ian ways in  thc c i ty  centcr ,  presentcd in  Map 1 (No 7)  of  the c i t l ' .

Ae slhctic spatial dcgradation. While natural spaces generally maintain a balancc
cxpressed in thei r  p last ic  forms,  thc penetrat ion in to thcse natura l  spaces of  hu-
man-madc act iv i t ies and products of  a growth process wi thout  contro ls ,  e spccia l ly
when conducted in  a manner that  lacks adequatc study,  normal ly  has an i r r tcr . rsc
ncgative aesthetic impact.

Unt i l  today,  no measure has yet  been int roduced a iming at  the aesthct ic
upgrading of  the c i ty ,  wi th the except ion of  the funct ioning of  the Archi tecrura l
commit tee bcfore the f ina l  approval  of  cerra in typcs of  bui ld ing permi ts .  I t
should be noted, however, that with precious fe*' exceptions, the compctcnt Cit1,'
P lann ing  o f f i ces  do  no t  exe rc i se  any  con t ro l  as  rega rds  the  comp l i ance  o f '
construct ion pro jects implementat ion to thc i r  corrcsponding studies approvccl
by these author i t ies at  pre-construct ion phases.

L ight  pol lu t ion.  Another  impact  of  human penetrat ion in to nature is  pol lu t ion
stcmming f rom l ight  emanat ing sources.  This k ind of  pol lu t ion basical ly  comcs
from excessive ar t i f ic ia l  l ight ing,  evcn dur ing the day but  pr imar i ly  at  n ight .
sorneth ing that  d isrupts the 24-hour cyc le of  nnturc and causes problcms in thc
fauna and f lora of  an area,  or  even contr ibutes to thei r  d iminut ion and ext inct ion.
I t  obviously  d isrupts natura l  l ight ing condi t ions and b lurs n ight ly  sk ies.

Unt i l  today,  no measure is  in  p lace and no contro l  is  conductcd regarding
l ight  emanat ing commcrcia l  s igns,  etc .

Lack of plan adaptability to space and its specificitics. This last point is rclarcci
to the unacceptable prescr ibed pol icy choices inc luded in the p lan.  This p lan
can typically be called a street lay out plan or a city planning study, bur it oftcrl
cons t i t u tes  on l y  a  random b reak  up  o f  space  i n to  bu i l d i ng  b locks ,  and  i s
character ised by in tensely over  explo i ta t ive in tent ions as regards spat ia l  usagc
coupled wi th very poor  resul ts .

Follorving the drawing up of the first urban master plan for the city of Serres
in 1925 (bui ld ing b locks marked in b lack colour  in  Map 1) ,  c i ty  extensions beyoncl
tlre scttlement borders of 1923 lvere implemented by Prefectural Decrees, rvith nct
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adaptation whatsoever to space and its specificit ies. In 1985 an effort commenced

wi th the drawing up of  the General  Urban Master  Plan (GUMP),  a iming at  the

extcnsion of the city (building blocks in the arreas designated for this expansion

are shown in Map 1, No 4). However, regarding the areas already built under

previous construction regimes, only a l imited number of interventions are possible.

with serious doubts as to their effectiveness and intended impact.

Public goods have the following property in their pure form: once they ure

produced, no person can be excluded from their use at any quantity even 'uvhen

no pr ice is  paid.  In  contrast ,  pr ivate goods,  af ter  they produced,  belong exclus ively

to those who buy them at  a pr ice.  The main repercussion of  envi ronmcntal

decis ions being about  publ ic  goods and external i t ies is  that  they inv i tc  a bchaviour

that  can be character iscd as that  of  a f ree r ider .  Wherever  many indiv iduals usc

a  sca rcc  resou rce  i n  common ,  t hc  deg rada t i on  o f  t h i s  resou rce  w i l l  bc  an

unavoidable consequence ( the t ragedy of  the commons).  The t ragedy of  thc

commons not ion appl ies as readi ly  to  t raf f ic  congest ion,  t ransboundary pol lu t ion.

high ferti l i ty rates in rural areas, and numerous other situations, which are threaten

by overpopulation, excessive economic exploitation and carcless over-use and abusc

by such arctivit ies as tourism and recreation.

Finally, for an environmental evaluation to be relevant in the context of an

effort to engender cooperation as a strategy to avoid the tragedy of the commons,

i t  must :  (a)  seek to reach resul ts  that  wi l l  po int  to  decis ion opt ion that  shakeholdcrs

can prefer as collective choices over individual choices; and (b) test the scnsitivity

of these results to factor that promote cooperation.

CONCLUSIONS

Cont inuous populat ion growth creates a constant  need for  urban p lanning.  Some

of  the cr i t ica l  issues that  ca l l  for  ceaseless at tent ion inc lude the speci f icat ion of

land use zoncs,  the design and development  of  t ransportat ion nctrvorks,  the

adop t i on  o f  bu i l d i ng  des ign  regu la t i ons ,  t hc  p rcsc rva t i on  o f  i andmarks  and

cul tura l  monuments,  the d isposal  of  waste,  etc .  for  each one of  thcsc issues there

are a l ternat ive choices,  a l l  theoret ica l ly  sound,  but  each wi th d i f fer ing impacts

according to a number of  cr i ter ia  ranging f rom economic,  envi ronmental ,  aesthet ic ,

cu l tura l ,  qual i ty  of  l i fe ,  etc .  This  is  an example of  a need of  a comprehcnsive

evaluat ion of  a l l  these impacts before any choice for  an urban p lanning e lement

is made. Hence, there is a definite need to assign a "value" to all these impacts so

that the debate can reach a conclusion as to the fate of the city. Environmental

impact  assessment  is  a mul t id isc ip l inary task depending ent i re ly  on sc icnt i f ic

and enginecr ing calculat ions.  Envi ronmental  evaluat ion sceks to p lace a "valuc"

on the impacts of  a potent ia l  decis ion (or  decis ion a l ternat ives)  so that  a judgment

on its acccptabil ity (comparative advantage) can be made.
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The urban planning requires communication, information, value discourse,
negotiation, binding agreements and institutions for enforcing these agrcements.

"What is common to the greatest number has the least care bestowed upon it.
Everyone thinks chiefly of his own, hardly at all of the common interest."

Aristotle (Polit ics, Book II, Ch. 3)
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