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ABSTRALT

A aviticriterig gpproach has been used to build @ composits
index 37 iack” of educstional facifitiss for 2very aunicipgiity
‘n Portugai. The data has been 2xtpactad frem g ~2lationa)
database contzining a3 wide ronge of iaformation on educationa!
facilitias, students snd ta2uchense,

's tRhe zaper the atructurs of the index. the aggregatan
nethod and the appiization an the planping  af  aducatianad
faci!lit ae in Portugal ars pr2sentad.



1. Introduction -

A developing country such as Portugal has always some sort of
lack of educational facilities, The demand for schools resulting
from the pressure of economic development cannot be fully
satisfied with the guailsble budget, either through the buifding
of new facilitiss or through the upgrading of existing ores.
Thus, the problem naturaliy arizes of allacating r2zources for
thoge areas of the most urgent need. | S _

The Planning Bureau of the Ministry of Educat ion (GEPME) that
i3 in charge of agking recommendatisna regarding the dewelopment
of  educational faciiitise, has given the aguthor ths task of
zugluating the lack af gducotional faciiities in eqch of ithe ouer
three  hundred aunicipalities that amake 4 the  country. A
selationni databaze inciuding uvery rich ~argn°gat=u deta a3
i abiz (COELAQ, 13397, |

Az a first step fowards ihe gool genticned dbouws, 2 umber T
yariabies resident in tne 3EPME daiabase dencting ;uCK gt adequniz
sgucat ionat facilitiss Aaue Been identified, This has sroducsd one
hundred and twaniy fius 2iverss uarigbiss, 2uch 23 the nupber Y
Carimary schonls pitn fwc ciassez ond gne clazs-room and .
percentage of secondary schoe!s vithout g gumnasium,

The second stap wos {9 ciuster those variables and aggregat 2
them in arder 4o oroduce 3 %et af indices denciing specific meed:
cand.. {inaily, am ausrai! index associated with each Mmnicipai ity
{se Fig. 1), Thiz orocsdure wil! be axpiained in the next

3sc? ign.
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‘2. The Index of Lack of Educational Facilities

The index is evaluated by combining a procedure that cperates
over the database ond a module for weights evaluation developed
through the analytica! hiergrchy method (Saaty, 1986).

ln this last methed, the set cof eriteria, objectives or, in
this case, elementary and aggregatad indices is structured and
hisrarchized as @ tree. The weights associated with the criteria
i the higher levels of the hizrarchy are obtgined from the leveis
belcw by weighted auerages, in accordance with the siaple gdgitive
weighting approach, a walue i3 gesociagted with each altarnativ
{nunicipaiity]

S, W Ny
o I L
sfrere ;. i3 tne zuniuzt:a; aof arizenciive 1 Gy oSriterion

PoF o
-

and ®. i3 G noragized weignt for that critarion.

By noting that spitseig aftap houve di¥farent laumls
importance and thot csmpuring'créterfa in those circumsiances aay
ge uery difficult and that ‘it becomes sven more cumberzome if the
numoer  of criteria  increases, Sggty (i1988) has opropssed - a
Migparchical trse sirycturs for the 220 of critaria (2ee {igure

"~

/- _
The weights are sudiuated through comparisons done in sach
lsumi of ‘the hierarchical tres structure. The aggregation is
accompiished by sequentiai aggregations along ‘the itree, Hith the

notation of figure 2, we haue

snere 4 i3 the vector of jiobal seights and 3 i3 2 dicgonai

foca! we:ights at level ¥ and R={Hd;:] is the

are 203i'y

agtril gith the
swaiuatisn aatrx, The geightz 3 fa=t, ..., p/ and o
Jetarmined using the sofiuare Zxpert Choice, shich iapiements the
3aaty aetnod. ' ' |




_ In this case, Xjj is the elementary index j  for
municipality i. This information is drawn from the education
database following the selection of variabiss denoting lack of
adequate sducational! facilities that have been identified.
Taking into account the size of this application, we have
developed ¢ number of computer modul2s that perform the foiiowing
- steps: ' .

IC-UEIGHTS - for 'oau.ng the weight determined :irough :npert
Choice into the database,

C-AETAIEUE - for petrizuing from tne JE°ME datacase the infor-
mation jdentiiizd, wak ag any f2guined orecessing
acearding with the definition o7 the 2ismentary
index and ipransfseing tne Juisut 112 3 new 13002
i the Zatzboze,

-

JC-HORMALIZE-  for normglizing ke 2ismentary .ad:ses,
LeTURLURTZ - o euqiuaz}ng :he'aggrega:e ngitaz 37 he 3arar-

| 2. Th 23q%2 (Adise2 31 3}
re an utsut 0° 103 srocsqurs,
‘ne tibi2 ment.oned above:

of e L2

a a
ney are logoed ints

qo-LIsT - for [isting the indgices, 0th 2i2mentary and aggre-
Jote, foilowing aptlans_selected 2y the user,

_ A paraiilei structure nas been deveioped to a:isw for faocusing
the index svaiuatisn on any dre-2peci 2d segion. This #as Juiia2
relsuant for our custamer, sincs %3 glapning act.J:'i2s are afizn

- .

coniined 1o partizuiar segisng ‘3es, “op sxamp.23, [ID).
Thus, we have deueinoed <he failowing 3ddi- 3na: 3rocedurss
-iNPUT-Z0NES  for defining the n~2gion Ird <ranatzring *2
another tabiz the .nformation 1irsagy arocessed Jy

(C-AETRIEUE, ~efernring 2 <hat 2articuiar region,

[C-MORMAL i 2E-Z0NES - for normalizing that _afaraat.sn s:itdin tae
apecitied ~egion. '

{C-ZYALURTE-ZONES for 2ualuating local indices.







3. STRUCTURE OF THE |NDER AND UUTPUfS

The first {evel of the structure of the index of jack of
aducational facilities i3 depicted in Fig. 3 (the meaning of the
variabl2s reprasentsd in this and subsequent figures is given in
the glossary of terms, Annex 1]. | .

The components BASICOT, BASICO2, BASICO3 and -SECUND are
themseives indices of fack of educatiena! faciiities. in oriaary,
glementary,  funior  high  schooi and senior  high schoot,
~agpectively  {ase fgures ¢+ to 7). The future demend for
ttiss is token into account through DENOGRAr. A

—ry

sducat ional fac
nore detailed structures inciuding iscal and giobal weights I3
srouided in Annex 2. Again, tne terms used haue tne definitions
‘3t down in the glossary of tarena, _ '

These ﬁﬁdi“ﬁﬁ ~are heen yasd i~ g o3tady for the Alzarus

sRgian, The tuargll waiu@r far bRe adexn 3F lack oY sducationa
Yiollot 22 ;e ozmowe 57 Figure 2 Dame e i outsuts ard
ﬂrese atad in T sures 5 oand f 2 Sizupe 3, the svarai. adan

tamzted GGOCT, and the fiewt tayei Indices raoresentad by PO
06T LG50, UMD arg 00D are giuen, #iih 172 nunisigalitiss

1:3tea; Sy sscending arder af the overqi! index. in Figurs 10, we
sgue 3gain ine auerall index. the ingex associaiad with aizmeniary
schooie (20000), and {sur indices in the fsvel lamediastaiy he!

“wi3 ‘ast ane. it {3 now <siaagr o that for the ourseze of auipy
j

'exicographic aroering has heen adeptad, with the digits fram
ta ~ignt denoting the ogsition of the wariagblz in the hierarchic
tree sinycture, in this Jrdering. ihe symbo! J00UC denotes i
Aot 37 the tree, the ‘irst 3i7it arouides the pesitisn ia b
& igit ia the zecond lsvei and so an,
the uar:agies far 2ach Jutput tabla and
{ the

Tiretoiguer, e recong J

The zer :pec:fias
:grects Ne Ig:umen for 3scEnding or descanding aordering
MR DG Y s raving e limitationa in the sonfiguration of
uarapiag seraciag fap arint oyt Sesigas the ~act ‘“LLJ thgt i3
irveys noludeg. | '
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GORL : Index of Lack

Glossary of Taras Used in Modal

Index of Lack

Perc.Stud.Junior High Scwoa! Primary Schooi,averngz
ne pupils/Class »25

Perc.Stud.Eizmentary Schosi,average n2 pupiliz/Class>Zzi
fbsence cf Elementary Scnno?

Lack of Infrastructures in Primory Schools

Lack ot infrastructurss in Eismentary Schoais

Lack of infrasiructures in Juniar High Schoolsz
Indirect Elementary Scheo!

Qemcgrashic growth

index of Lack of Specific Facilitiss in Prin. Schaclz
[ndex of Lack of Spscific Facilities in Ef2a. Schools
index of Lack of Specific Facilitize in Juniap Migh
Schogis .

index of Lzck of Specific Facilitiss in Senicr High
Schools _ '
Index of Building Stock Quality in Prim, Schools”
Index of Building Stsck Juaiity in Eiem. Schools
Index of Building Stock BQuality in Junior High Schools

index of Building Stock Quality in Senior High Schools
Evolution of School Population in Primary Schools

zvglution of School Popuiation in Elementary 3chools

Proportion of Prim. School!s with 2 Classes and 1 Roon
Praoportion of Pria. Schools with 3 Clansses and 1 Foom
Propartinn of Prim, Schoals with 3 Classes and 2 Roems
"ropertion of Prim, Schools with ¢ Classes and 2 Aoons
Proporiion of Prim. Schooiz with 4 Clgszes and 3 Rooms
Proport,af Prim. Schoois mith n2 Claozees>n2 Rooms and
s . _

U lnases/Rooms <2

£iassezs/Ronms = 2

Clagzes/Snoms > 2

Propert. Pria.Schools with{Scheoi Pap./M2 Roons) 24
Pron . Prim. Schoots with (Sch.Pop./H2 Roome) 24 gnd <31
Prop.?rim,Schooiz with {Sch.Pap, /N2 Roomz) »30

Properticn Primary Schools with 10 or fzss pupiiz
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IND.122
IND.123
IND. 131
IND, 132

[HD. 1411

1M, 1412

10,1421

PHE, 1443
.21
HHD. 211

MD. 2112
IHD, 212

M0, 2121

IND.2122
ND.213

tHD, 214
IHD . 221

M0, 2311
fHD, 2312

11D . 2321

1HD . 241

Proport.Prim, Schools having between 11 and 15 pupils
Prop. Frim, Schools with School Pop./N2 Rooms <18
Growth Rate of Sch.Pop.in Primary Sch. between 1982-87
Projection of the Growth Rate of Primary Schools 1587-
1995

ndex of Lack of Location adequacy in Primary School
Index of Lack of Salubrity in Primary Schos!
Percent.of Covered Ares of Prim.Sch. in Bad Conditien
frndex of Scarcity of uncovered fAres in Primary School
Percentage of Inadequaie Classreoms in Primary Schooi
Percentage of Bulidings with no cantzen in Primary Sch
Percent,of Buitdings without playfizids in Prinary Sch
Percentage of School Focilities whose Buildings are
shared with preschool

Percantage of School Buiidings whosze Buiidings are
chared with the Ciementary School

Percentage of School Bulldings whese Buildings ars
shared with pruschnol and Elementary School

Perceniage of Elsmentary Schosi Facilities with

an Enrolnent Rate ower 100% {Tig,)

Perec, Efzmsntigry School Facilities with Znroinent
Rote > 100% and >1513 (Tip.J
Perc. Elsment,Schos!| Facii.with Enrol.Aate »1308{Tip.}

Perc.Element . Schoo! Faocil.»iih Enro!.fat= over 100%

~{Cap.F.)

Perc. Elemeni School Facil.with Enrol.Ratz »100¥ ard
<151% (Cap.F.)

Perc.Elenent School Faci!.with Enrcl.Rate>150%{Cap.F.)
Perc.Element.School Population,ist year, with auerage
nunber Pupil/Class over 25

Perc.Element . Schooi Population,2nd uear,with average
number Pupi!/Class ouer 25

Indax of under-snrolasnt of Element.3choc! Faciiities
Percentage of Elementary School Pupitsz in LPTY
Percent . of CPTIS Sch.Facilities in Eiementary School
Perc.of CPTY Szh.Faciliiies farther than 3km from
nearest Eizmeniary Scheol Facility:

Gronmth Rate of Elemeniary Scneei Popul. in 1%33-1987

Projection of Zisment, Schoo! 2opui . browih in 1987-95
Ratio of Entriss in Primary Schooiz 1237 Cap. Tiool.

Birsci Ciementary Schosis
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IND. 2521
IND. 2522
IMD. 2523
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index of Lack of Location adequacy in Elementary
Schools _

index of Lack of Salubrity in Elementary Schools
Perc. of Element.Schoo! Covered Area in Bad Condition
ndex of Scarcity of Eiement.School uncowered Areq
Percent ,of Element.Schoo! inadequats Classroons
Percent . of Buiidings without Cantzen in Elem, Schools
Percent.of Buiidings without Gymnazium in Zlem Schonls
Pers,of Buiidings without Pfa;flﬂ¥d3 in El2m Schon!s
Parz.of Schoo! Facilitiss whose Buildings are shaped
with Junior High Schoo!s

Parc.of Schosi Facilities whose Buildings are

nith High Scheo!

Ferc.of Scmao! Taciiitiss whose Juildings are snop
with suniar High Zc and Hizh Schce!

Fzecent af Junicr Migh Schoo! Poourstoon yitn Ennoi-
nent datz guar (00% (Tig.}

“nroiaent Aat:  Setwean 10 and 138

Inrqinent Agre auer (50

rewih Paiz af Junise High Scrog! Popul ‘e 1E23-37
setueen 5 and 0

Pagul ., 1937-132

N

an of Junisr 4i3h School
Lack sf Lacatisn adeq. in Junior High

Lack af 3glubriiy in Junior digh Schon
suntar Hign Schooi Covered frea in Had fanai-

Schoolt
I

city of Junior High School Uncousred Srea
af Juninr digh Schoo! I[nadeguate Classrooms

f 3uiid, without Cantzen in Junisr High Schools
¥ 2urig, without Gymnasium % Junior Jigh Schoc!
Cerz.af 3uiidings withour Plgyfisids ‘a Juniar Hign
3chogis

Dane . 37 fap in

3wom, Sehoo: oitout sorkzhops ard 37ai
Ba e

cnonia

wunisr Hign 3ch

Jeps.af Inpary wnose 3uridings are shared

#ith Z:izmentary Scncoiz

derc.a7 Iminapy Scnoois ohoze 3ui 2ings re 2nared
¢ith Zenior Jign Ichooiz

Jepc.af 2nim, 3cnooiz whose 3uiidings are shared
41th Ii2mentary g Luntor 4igh Schog:

tbeence a7 ‘nireatrutupss st tzaching in 3enior

dign Zcnooiz
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IND.
N0,

|HG, 4

iND,
J D,

MO,
FHD.
J 0.

1R, 4

HD,
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11D,

N0,
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IND.
fHD, 4
iHO.
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4342

D, 43

HD.
hive
IHE,
114D,
Mo,
D1
[HB1

0T

P
fHC1

441
142
443
3
32
3111
4112
1211
4212

4221

fbsence of Infrastructures and no teaching in Ssnior
High Schools : '
Functicning of Senior High Scheol without fast grade
Perc. of Senior High School with Enrclment Raie

over 100% {Tip.)

between 100 and 150

gver 150

Perc.of Senicr School FPop. in Schocl Factiiiiss 9ith
Enrolment fAate ouer 100% (Tip.!}

between 1060 and 130

pver 150

Perc.of High Schae! Popul.ist Grade,wiih Pupiiz/Closze
25

Pepc,af Senior High Sch. Pop.2nd Grade wih Puoilz/
Clazz >25

Perc,0f Seniaor High Schoo! Pop. 3rd Grade with Pupilz/
Clazs »25 | - |
index of Lack of Location adequacy ia Senier High Sch.
Index of Lack of Satubrity in Senior High School
Perc.of Senior High Scheol couzsred Area in Bad Condit
Index of Scarcity of Senior High Schosl uncovered fren
Perc.cf Ssnior High School Inadequate Classsroons
Perc.of Senior High School Buildings without Canteen
Perc.of Senior High School Buildings without Gymnuzium
Perc,of Senior High School Build. without Playfieids
Pzrc.of Senior High Sch., Facil. without workshops znd
similar _
Perc,of Primary Schools whose Buildings are szhared
with Junicer High Schools

Perc,of Primary Schoolz whose Buiidings.are zhored
with Junior High Schools and Eismentary Schools
Under-enrolment in Junior High 3choo! - lst Grade
Under-Enrclment in Junior High Schoo! - Znd Grade
Under-enrolment in Junior High School - 2rd Grads
Population Growth Bate 1931-14983

Growth Sote of Mew Electars 1579-1986

Primary Schoo! Location: 3ad/Uery fad

Prinary Scheo! Locgticn: fair

Perc.of Prin, Sch, covsred Area in ruins/irrecouerabiz
Perc.of Primary School covered freq in 3ad Condition
Parc.of Schoo!l Focil.with uncovered Area/Pupiiz <
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INDi 4222

I1HD14231
NO14232
IND251T1
IND25112
IND25121
IND29122
THD25211
4023212
INO235221
iND25222

[§D25231
IND25232
1ND2S233
1ND25234
IND34111
IND34112
IND3412
03412
I ND3421

-
[N

!
1

INB34212
IND34221

[HD34222

34231
034232
IND34232
34234
IHD3423

HD34236

Perc.of School Facilities with uncovered Rreafpupiis
between | and 5 -
Cloesrooms with an area smaller than 30 N2
Classroons with an arec bstmeen 30 and 47 12
Elementary Schoo! Location: Bed/Usry Bad

Elementary School Location: fair '

Elenentary Schoo! Salubrity: Bad/Uery Bed

Flsnentary School Safubrity: fair

papn.of Clen.Sch, covsred Aren in Ruinsz/irrecouaran: 2
Perc. of Flement. School covered freza in Bad Cancdition
Perc.of El2m. Schoo! with uncouverad arsc/pupiis <

Para.of Zian. Schoo! mith uncouzred arsa/astween | riala

5 punils
Norna! Ciassroons with crea < 30 12
Specia! Claserocas with area < 33 M2
Normal Clazsrooms with area between 30 and A7z
Specinl Claszroome with crea betwesn 3% and
Lasation of Junior High Scheal: Bad/lUery 3ad
Location of Junicr High Schocl: f{air
Salubrity in Junior High Schoel: Bad/Uery fad
Sgiubrity in Junior High Schoot: fair

apc.ofdunior High Scheol covered area in Ruins
irprecoverabis
Papc.of Junior High School coversd are in bBad Condi®,
Serc.of Junicr High Scheol with uncoversd area/pupiis
¢1
Paprg,af Junior High School with uncovered grag/betyean
{ and S pupils '
Normal Ciassrocms with area < 30 12

Specigl Clazarooms #ith creg < 35 112

Workshop Claszrooms and sinilar with arsea < 0Nz
Nopmal Claserooms with arsa betiween 30 and 47 fi
3pecial Classzrooms with area betwesn 35 and 39 12
opkenop Claszrooms and sinilar with area batye=n 70
and 99 A2

i scation of Senior digh Schoei: Bad/Uery Sad
Locaticn o7 Senior High S fai
Safubrity in Senmior i
Satubriiy in Seniaor di
Parc.af Senior High
rracouerani 2

i
Fapc,of Senior High Scheol coversd ares in Bsd Conciz,

LAl



I H043221
ND43222

1HD+3231
[HD43232
43233
1M0$3234
IHD43235
IHD43235

| SOLRAIT2
PRRQUE-1
PRRDUE-2
PARQUE-3
PRAQUE-S
- PART-1
PART-2
PART-3
PART-S
PESD
SECUHD
SORREOLCY
SOBREOC2
50BREOCS
SOBRECPS
SUBGCP!
suBoCP2
51B6CPI
5UBBCUPS

URB-1
URE-2
URB-3

URE-S

Perc.of Schoel Facilit. with uncovered orea/pupils <1
Perc.of Scholl Facilities with uncoversd creu!be*ueen
1 and S pupils

Normal Classroome with area < 30 M2

Specia! Clcssrooms with area < 35 112

Horkshop Classrcons and similar with arsa < 70 12
Nermal Clgesrooms with area between 30 and 47 H2
Spzeial Clgasrcons with areg batwesn 3% gnd 54 N2
orkshop Ciassrooms and similar with arse batwezn 70
and 99 N2

fsolation of CPTYU Schoc! Facilitizs

Condition of Primary Schoo! Bullding Stock

Condition of Elementary Scheol Building Stock
Condition of Junicr School Buiiding Stack

Conditinn of Senior High School Building Stock

fndex of share of buildings with other school grades
fndex of share of buildings with other schoo! gradss
trdex of share of buildings with other school grades
Index of share of buildings with other echzol grades
Proportion of CPTY teaching in Elemesntiary Schos!
Lack of Infrastructures in Efementary Schaoct
Quer-anrolment of Infrastructures in Priaary Schecl
Ouer-enrolment of |nfrastructures in Elementary Schoai
Juer-enrolment of Infrastructures in Junior High Sch.
Ouer-enrolment of infrastructures in Senior High Sch.
Under~enroiment of Infrastructures in Prisary Schooi
Under-enrolment of Infrastructures in Elsment. School
Under-enrolment of Infrastructurea

Index of under-enrolment in Senior High Schoal-Perc.of
classes with lzss than 15 pupils

Index aof Lack of Urbanizaiion Quality in Pria. School
Index of Lack of Urbanization Quality in Elam. Schosi
Index of Lack of Urbanization Juality in Junior High
School

Index of Lack of Urbanization fuaiity in Senior digh
Schos| '
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Car@&ncia de Equipamentos Especificgs

EQUIESFS ~-- Indicador de
ERHE ToevvaeZaunrt 52 Dalagl g Facous s0 S03. g Becunoass 3
INDL.2321} —-—— Incicador ae Carencia de La3calizagar no Ensisg Secuncart s
IND. 4312 —-— Indicador de Car@ncia de Salubridade no Ens. 3ec. '
IND, 4321 --- Fercent. 4rsa Coberta Ens.Sec. 2m Mau Estado Conservagio
IND.4322 ——— Indicador de Escassez de &rez ndo Coberta no Ens. Sec.
IND. 4323 --—- Fercentagem de Salas de Aula Inadequadas no Ens. Sec.

- IND. 4331 --— Percent. de Instalacoes Sem Cantina no Ens. Secundario
IND. 4332 --— Fercent. de Instalagoes Sem Ginasic no Ens. Secundaric
IND. 4333 ~—— Fercent. de Instalagoes Sem Campos Jogos no Ens. Secundério
IND. 4334 ~-— FPercent. de Estab. sem Oficinas = Similares no Ens. 3Sec.
IND.4341 ~--- Perc.Estab. cujas Instal. sao partilhadas com Basico 3
{8D. 3242 -r-.Ferc.Estab.cujas Instal.sao partilhadas com Basizo '3 2 Basi-3o
PORCUE~-E -—— Sstado 10 Fargque Escolar do Ensing Secundariso _
FaRT-5 ~=—- Indicadeor de partilha das instalacoes com out: o3 Fraus & oiSio.
URB-8 ~—— ‘Indicador de Carencia de Urbanizacao no Ensino Setundariag.
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