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NMwg oxedialetal €vag Xaptng:
Anploupywvtag TO YnQlako
Xaptoypa@iko  umoBabpo TG
EAAGdag tou 1940.

Valentin Schneider’,
STUPEAANG?

2taupoc-Nikneopoc

210 TAdiclo Tou €peuvNTIKOU TIPpoypdppatog «Baon
O0c0OEVWY  TwV  [EPHAVIKWY  OTPATIWTIKWY  Kal
TAPACTPATIWTIKWY Hovadwy otnv EAAGOa
1941-1944/45> mou ulomoleitat amd to Ivotitouto
lotopikwv Epsuvwyv tou EBvikoU I0pUupatog Epeuvwv
(IAY/EIE) kat oto mAaiclo dleBvoug cuvepyaociag pe To
Mavemotnuo tou Osnabriick kat to EOBvikO Kévipo
Kowvwvikwv Epsuvwyv (EKKE), 10 TpwTo Yn@lako
XAPTOYPAPIKO UToBabpo tnG OlOIKNTIKNG Olaipeong
Tou 1940 tng EAAGGag mpokeltal va OnpooteudEi.

E€apxng, Baclkdg otoxog Atav n onuloupyia vog
«lotopikoU» lewypagikoU Zuotnpatog MAnpowoplwy.
H dnpoupyia yewxwplkwy Bacewv O00UEVWY Kal N
KwolKkoToinon  TO00  YEWYPAQPIKWY 000  Kdal
XPOVOAOYIKWY O00UEVWYV, OXETIKA HE TNV TApoucia
TWV YEPHaVIKWV povadwv otnv EAAGda katd 1tn
Oldpkela tou B' Maykoopiou MoAépou. H dwadikacia
Ongloupyiag Tou VEOU Xaptoypa@lkoU yn@lakou
utoBAaBpou xwpiotnke o€ OUO pépn: 1) €va 1OTOPIKO
HEPOC Kal 2) €vd YEWYPAPIKO HEPOG.

To mpWTO MEPOG, AYOPOUCE TNV OPYyAvwon Twv
OlaBéolwy  TANPOWOPLWY. AUTO EMETEUXON HE TN
Onploupyia plag evomolnpévng AICTAG YEWYPAPIKWY
Tomwyv. Baocwkn mnyn mAnpo@opiag amotéAece n
eAANVIKAR Amoypagn MAnBucpou tou 1940, n omoia

How to draw a map: creating the
digital basemap of 1940 Greece.

Valentin Schneider!, Stavros-Nikiforos

Spyrellis?

As part of the research project “Database of
German military and paramilitary units in Greece
1941-1944/45” hosted by the Institute of Historical
Research at the National Hellenic Research
Foundation (IHR/NHRF) and within the framework
of an international collaboration with the University
of Osnabrick and the National Center for Social
Research (EKKE), the first digital basemap of
Greece within its administrative boundaries of 1940
is about to be published.

In fact, from the outset, a central requirement
for this Historical GIS project was to create and
encode geographically and chronologically, datasets
relative to the whereabouts of German units in
Greece during the Second World War. The process
of creating the required basemap was split in two
parts: 1) one historical part and 2) one geographical
part.

For the historical part, the first step was to
standardize the information at hand, especially by
creating a unified list of physical places, taking into
account the historical renaming process of

" Baoiko¢ Epsuvntiig, «Bdon dedopévwy twv MEPUAvIKWY oTPAaTIWTIKWY Kal MAapactpatiwTikwy Hovaowy otnv EAAGoa 1941-1944/45», IAY/EIE/
Principal Investigator: “Database of German military and paramilitary units in Greece 1941-1944/45”IHR/NHRF.
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mEPIAAPBAVEL OAOUG TOUG OIKIOHOUG, TA XwpLld, TIG
KWHOTOAEIG Kal TIG MOAelg pali pe v OlOIKNTIKA
lEpAPXNoN TOoug (KovoTNTeG, ONMOL, £MApXieg, Vool
KAl YEWYPAPIKESG TEpLpEpeleg)®. H Sadikaoia AdpuBave
uTOYn TIG HETOVOHACIEG TOMOBECIWY avd ta Xpovia,
v Umapén opboypa@ikwy Aabwv i TapaAAaywy oTIg
KAtaypa@eég aAAd Kat tov EEAANVICHO TOTWVUHIWY.
MNa mapddstypa amd ITaAlkad o€  €AANVIKA ota
Awdekdvnoa, 1n amd apBavitika, TOUPKIKA N
BouAyaplkd oe eAANVIKA o€ GAAeg meploxeg. Kdabe
XWPIKN Hovada €AaBe £tol €vav HOVAOIKO KwOIKO,
ave€dptnta amo TG aAAAy£C OtV TOMWVUHIa Tou
mEPACE.

locations, including spelling mistakes or variations,
Hellenization of toponymy, for example from Italian
to Greek in the Dodecanese islands, or from
Arvanitika, Turkish or Bulgarian to Greek in other
regions. The basis for this was the Greek population
census of 1940, which contains all settlements,
villages, towns and cities together with their
hierarchy in terms of territorial administration
(communities, municipalities, provinces,
prefectures, geographical regions)®. Every physical
location thus received a unique identifier,
independently of the changes in toponymy it went
through.

Mivakag 1.Mapddsiyua napaiAaywyv evog tomwvupiou (kotvotnta 3204002000 vopou Kolavng)
Table 1.Example of variations of a place name (community 3204002000 in the prefecture of Kozani)

Unique ID Name 1 Name 2

Name 3 Name 4 Name 5

3204002000 IvteAdBn ¥ Avyia Avvn ?

Auhrjava * Auyn ABMNiGvN ®

Y ®OEK 260A - 31/12/1918./Government Gazette, DEK 260A - 31/12/1918.

2 ®EK 18A - 01/02/1927./Government Gazette, DEK 18A - 01/02/1927.

3 OEK 306A - 22/12/1927./Government Gazette, ®DEK 306A - 22/12/1927.

4 PEK 287A - 10/10/1955./Government Gazette, PEK 287A - 10/10/1955.

%) Baaikelo Tng EAAGSOG, YTroupyeio EBvikig Oikovoupiag, Mevikr ZTamioTiki YTnpeoia tng EAAGSOG, MMANBuauds ng EAAGSOC Katd tnv amoypagn
¢ 16n¢ OkTwppiou 1940/Royaume de Gréce, Ministére de I'Economie nationale, Statistique générale de la Gréce, Population de la Gréce d’aprés le

recensement du 16 octobre 1940.

Ta dedopéva tng amoypang tou 1940 dOev eixav
moté Kataxwpnbei/ ynelomoinbei oe €BVIKNA KAipaka
KAl Kat’ €mEKTAON ATAV Aamapditnto va umoBAnBouv
OE EKTETAMEVN EMEEEPYACIA WOTE VA ATOKTACOUV Hld
HOP®N avayvwolhn amd NAEKTPOVIKO UTTOAOYLOTH.
Autd emeteuxOn péoa amo pua xpovoBopa dadikacia
«XEPOKIVNTNG» O10pBwong. To amotéAeopa autou Tou
XpovoBopou Brnpatog Atav n mAnpng Aicta twv 10.931
EAANVIKWY TTOAEWY, XWPLWV KAl OIKIoHwY To 1940 (yla
Vv meplpépela Awdekaviowv AdBape umoyn Tnv
amoypaen tou 1951). H Aicta auti meplAduBave, yua
KAOE YEWXWPIKNA Hovadd, TANPOPOPIEG GXETIKA HE TOV
mANBuUoPd Kalt To @UAo, Ta emimeda OLOIKNTIKAG
opydavwong tng xwpag aAAd Kal TIC €VAAAAKTIKEG
OVOHaoieC. Xe KABE YEWXwWPLIKN povada amodobnke
€vag Hovadlkog OeKaWnPLog KWOLIKOG TToU AElToUpynoe
oav tautotnta Ttomobeciag oUP@wva HE  Eva
OUYKEKPIPEVO «KAEWDi» TOU ONUIOUPYNBNKE Yid TIG
avAayKeg Tou TPOYPAPHATOG.

The census data of 1940 had never been
datafied on a national scale and thus needed to be
processed into machine readable data after a
thorough phase of manual correction. The result of
this time costly but crucial step was a complete list
of 10,931 Greek cities, villages and settlements in
1940 (for the islands of the Dodecanese the census
of 1951 was used) with their population figures,
both male and female, as well as every level of the
relevant administrative organization of the country
(communities and  municipalities, provinces,
prefectures, geographical regions) and alternative
names where applicable. Every geographical entity
was provided with a unique ten digits location ID
according to a key specially designed for the
purpose of the project.

’ BaaiAeto tg EAAGO0G, Yroupyeio EQvikiig Oikovopiag, Meviki Ztatiotikii Yinpeoia tng EAAGOoG, MAn6uouds tng EAAGO0G katd tnv amoypari tng
16n¢ OktwBpiov 1940/ Cf. Royaume de Gréce, Ministere de [’Economie nationale, Statistique générale de la Grece, Population de la Grece d’aprés

le recensement du 16 octobre 1940.
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To OAOKANPWHEVO aUTO OUVOAO TANPOYOPLWYV
anmotéAeoe Ta PeTadedOPEVA TOU YNPLakoU XAptn Tou
ONUIOUPYNONKE OTNV CUVEXELD ATTOTEAWVTAG TNV Bdon
Tou OtUTEPOU, YEWYPAPIKOU HEPOUG, TNG EPEUVAG.
MdAota, Omwg kat pe TNV amoypagn tou 1940,
amodeixnke OTL €va TETOlO XAPTOYPAWPIKO umoBabpo
O0ev eixe TmoOté umdp€el oOf  Yn@aKn  HOpP®N.
Mpokelpévou va amo@euxBei n Onploupyia &vog

yneakou xdaptn ex nihilo, amo@aociotnke va
xpnolgomoinBei  w¢g Bdon, Kal va TPOCAPHOOTEI
avaAdywg, To TaAalotepo  OlaBECIUO  WYnELaKo

umoBabpo. Ma va TANCIACOUHPE OGO TEPLCCOTEPO
pymopoucape TNV OloIKNTIKA Olaipeon Ttou 1940
xpnolgomooape tnv Olaipeon Ttou 1997, v

OlolkNTkn daipeon OnAadn tng EAAAdag mpwv tnv
gpappoyn ™G  OlOKNTIKAG  HETappubUion  Tou
npoypdppatog «Kamodiotplag» mou gival yvwotn Kal
w¢ Mpo-KamodloTplakn Slaipeon.*

H dwadikacia mpooappoyng tou umoBAabpou Ttou
1997 otT¢ avaykeg Tou é€pyou Baociotnke otnv
mapadoxn OtTL HOVo €va PEPOG Twv ONHWY Kdal
KOIVOTATWY UTEOTN XWPLKEG UETABOAEG petall 1940
kKat 1997. Qotooco, yla Tn OwoTH TPOCAPHOYH Tou
uméBadpou, OAeg ol mOaveég aAAAyEC OLOIKNTIKWY
opiwv, aMAayég TOMWVUPiwy, KabBwg Kat ol
OUYXWVEUCEIC Kal ol Olacmdcelg mou €AaBav xwpa
KAtd tnv mepiodo avawopdcg, os OAPOUC 1 KOVOTNTEG,
énpeme va Ang@bouv umown. Auti n Owadikacia
EQPAPUOOTNKE Of TPEIS OWAKPITEG @Acelg: 1) tnv
NUautopatn avtiotoixion BACEL XAPTOYPAPIKAG Kdal
KEIMEVIKAG TAnpoopiag, 2) tnv Hn autdépatn
avTioToixion, Kat TEAOG 3) TN XELPOKIVNTN TTPooappoyn
Tou Bactkou xaptn.

Katd tnv mpwtn @don, e TNV avamtuén &vog
OUCTAHATOG NULaUTOHATNG avtiotoixiong
TAVOHOLOTUTIWY TANPOWOPLWY TNG Amoypd@ng Tou
1940 kat tou umdBabpou tou 1997, xpnolpomolOnKe
Hld XapToypa@ikn HEBOOOg cUVOEONG TwWY ONHWY Kdal
TWV KOLVOTATWY HE TOUG VOHOUG OTIOU UTTAYOVTAl AUTEG

(ta opla Twv omoiwv €iXxav UTOOTEl MIKPOTEPEG
aAlayég katd tnv  mepiodo  1940-1997). Ta
gvamopeivavta, Hn  aviloTOXIopéEva — OedopEva

opyavwénkav oe pla osutepelouca Baon 6£dopEvVwWY
(MS Access) mpog pn autopatn tautomoinon (m.x. otnv
nepinmtwon opBoypaglkwy Aabwv mou dev  gixav
e€alewBel katd tnv mpwtn @daon). MNa omowadimote

The completed set of information could now
serve as metadata for the basemap that was to be
created, for the geographical part. In fact, just like
the census of 1940, it turned out that such a
basemap did not exist in digital form. In order to
avoid creating a digital basemap ex nihilo, it was
decided to use the earliest available digital
template as a basis and adapt it accordingly: the
digital basemap that came closest to 1940 in terms
of administrative structures was a shapefile
available from geoadata.gov.gr that had been first
published in 1997, that is to say before the
Kapodistrias reform of the Greek territorial
organization (the retroactively so-called
pro-kapodistrian organization).*

The process of adapting the 1997 shapefile was
based on the central assumption that only a part of
the municipalities and communities underwent
territorial changes between 1940 and 1997.
Nevertheless, all possible changes of administrative
limits, changes of toponymy, as well as mergers and
splits among municipalities and communities
between 1940 and 1997 needed to be taken into
account for the correct adaptation. This process
was implemented in three distinct phases: 1)
semi-automatic matching based on cartography and
textual information, 2) manual matching, and
finally 3) the manual adaptation of the basemap.

During the first phase, a system was developed
to match identical information from the 1940
census dataset with the metadata provided with the
1997 shapefile, using a cartographic method based
on the affiliation of municipalities and communities
to their respective prefectures (whose borders had
undergone lesser changes between 1940 and 1997
compared to the level of municipalities and
communities). The remainder of non-matched data
was fed to a small MS Access database for manual
matching (for example, in the case of spelling
errors that had not been eliminated during the
semi-automatic phase). For any non-matched
entity, the system would then propose a series of

* H 1otooeAida Geoadata.gov.gr mapéxel avoixtd yewxwplkd de0opugva Kat urtnpeoieg yia tv EAAada. / Geoadata.gov.gr is providing open geospatial

data and services for Greece.
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UN AVTIOTOIXIOHEVN XWPIKA €vOTNTd, TO oUCTNHA
TPAyHatomoinoe Hia oslpd mMOAVWY TAUTOTOINCEWY
Bdosl mapopolag opboypagiag Kal umaywyng otov
i0lo voud  (0edopévou  OTL  Xpnolgomolnenke
Olagopetiki opBoypapia otig dUo BAcEIG OEGOHEVWY -
M.X. TOVIOHOG N xpnon Ke@aAaiwv/melwv
XpNOIJOTIOINONKE N KATAd TPOOCEYYLON AVTIOTOIXIOoN
oupBoAooelpwY). TEAIKA O XEIPIOTAG EMPETE va Td
OUVOEGEL XelpokKivnta VI3 Bdon TG
(OTOPIKO-YEWYPAPIKEG  YVWOELG Tou. Autn n
oladikacia mapryaye €vav Tivaka Omou o HEYAAoG
OYKog Ocdopévwy Tou 1940 ouVOEBNKE HE TIG
nmAnpowopieg tou 1997. MapdAAnAa, authi n @don
E0WOE TNV EUKAlpla yla €vav EMAVEAEYXO TwWV
OUVOE0EWY HETAEU XWPLKWY OVIOTATWY Tou 1940 Kat
Tou 1997 mou €ixav mpayparomolndei Katd tnv mpwtn
paon.

To amotéAeopa autig tng dladlkaciag ntav €vag
KATAAOYOG YEWYPAPIKWY OVIOTATWY, TOCO Yyld TNV
Bdon Oedopévwy tou 1940 6060 Kat autn tou 1997, e
AVTIOTOIXIOHEVEG KAl [N AVTIOTOIXIOUEVEG KATAYPAPEG:

a) 832 kolwvotnteg/Onpot amd tnv amoypagn Tou
1940 (o oUvoho 5.690) Oev pmopscav va
OUOXETIOTOUV HE TOAUywva Tou Tpo-Kamodiotpla
XapToypagikou umoBadpou

B) 974 KowvOTNTEG/ONHOL, KAl Ol XWPIKEG HOVASEG
Toug, amo 1o shapefile tou 1997 (o€ oUvoAo 5.832) dev
UTTOPECAV VA CUCXETIOTOUV HE KOLVOTNTEG/ ONHOUG Ao
NV anoypagn tou 1940.

Katda tn deUtepn @don, £vag LloTOPLIKOG OIETPEEE TIG
Epnuepideg tng KuBepvnoewg (PEK) péow tng tng
lotooeAidac  tng EAAnViKAG Etaipiag  TomikAg
Avamtuéng kat Autodioiknong (E.E.T.A.A. A.E.)°. Méoa
amd Hla OXOAAOTIKN, KAl w¢ €K TOUTOU XpovoBopa
oladikacia, kataypdgnkav ta Bipata mou Ba émpeme
va akoAoubnBouv otnv mpoomdbeia va BpeBouv
TANPOWPOPIEG OXETIKEG ME TIC mMOavég aAlayég. H
Kataypagn auti amotéAece tnv Bdon ywa TNV
mpaygatomoinon tng €mMOpEVNG @don amdé  Evav
YEWYPAPO.

Ztnv Tpitn Kal teAsutaia @daon, aflomolwvtag Tig
VEEC TANPOWOPIEG, TO UTAPXWV XAPTOYPAPIKO
umoBabpo pMOpece TEAIKA vad TPOCAPHOOTEL OTa
eda@ikd opla tou 1940, drpog mMPog ONHO, Kovotnta
TPOG KOWVOTNTA, XPNOIHOTIOWVTAG Ta [Ewypa@ikd
Juotipata MAnpogopwwy (FZM) ywa tnv eme€epyacia
TWV TOAUYWVWY TOU amatto’cav mpoodappoyn, HE TN

® BAéme www.eetaa.gr

suggestions based on similar orthography and
affiliation to the same prefecture (considering the
fact that different spelling was used in both
datasets, including intonation and upper case/lower
case writing, approximate string matching was
used). The operator now had simply to connect
them manually based on his knowledge of historical
geography. This procedure produced a table where
a large amount of data from 1940 matched with
information from 1997. At the same time, this
phase gave the opportunity for a first cross check
for 1940 municipalities / communities already
linked to 1997 entities.

The result of this procedure was a list of
geographical entities both of the 1940 and the 1997
datasets of matched and non-matched datasets:

-832 communities / municipalities from the 1940
census (out of a total of 5690) could not be

associated with  polygons from the 1997
pro-kapodistrias shapefile;
-at the same time 974 communities /

municipalities and their corresponding geometries
from the 1997 shapefile (out of a total of 5832)
could not be associated with communities /
municipalities from the 1940 census.

During the second phase, a historian now
researched the Greek Government Gazette (FEK)
via the Hellenic Agency for Local Development and
Local Government® in a meticulous, hence time
costly effort, in order to gather information on how
every single of these non-matched entities needed
to be processed by the geographer, trying to find
information on changes of names, splits and
mergers, as well as changes in affiliation to the
prefectures. This information was gathered in an MS
Excel chart, ready to be used by the geographer.

In the third and last phase, using the newly
produced information, the existing basemap could
finally be adapted to the territorial boundaries of
1940, municipality by municipality, community by
community, using ArcGIS in order to process the
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BonBswa tou avaAutikou AtAavta tng EAAGdag mou
€kOOBNKe To 1948°. H Aoylki ATav KATWG
«avopB0dofn», Kabwg ol ovIOTNTEG ToU UuméoTnoav
OUYXWVEUOELG peTall 1940 kat 1997 Empeme va
Olaxwplotolv €avd, Kal autég ol TIEPLOXEG TIOU €ixav
XWPLOTEL PE TNV TAPOOO TOU XPOVOU XPELACTNKE va
OUYXWVEUTOUV Eava, TTPOKEIUEVOU va
avImpoowtmeUouv Ta OIOIKNTIKA oUvopa Tou ioxuav
Katd 1o £tog 1940.

TeAkd 99,7 % Twv KOWOTATWV/ONPWY  TNG
oekaetiag tou 1940 pmopeocav va cuvosBouv pE TIG
XWPIKEG PovAdeg Tou 1997, Kabwg povo 20 KovoTNTEG
amo TG 5.690 dev aAmElKOVIoTNKAY XAPTOYPAPIKA Kat
auto agopd kamola amwAsla 0G0UEVWY TIOU KpiveTal
apeAnTéa.

A6 600 yvwpiloupe Oev €XEL YIVEL KATL QVTIOTOIXO
oc €OvikO emimedo, Yeyovdg ToOu avadelkvUeLl TV
ONUAcia TOU OUYKEKPIPEVOU €pyou. Avap@iBoAa,
TMOAAOl €peuvVNTEG OTO TAPEABOV Tpaypatomoinocav
AVTIOTOIXEG, KATA MEPITTWON, HEAETEG, TOTE OUWG OEV
KAtéotn Ouvatd va GCUYKEVIPpWOOUV ol EMPEPOUC
EPYACIEC OE €vA OUVOAIKO WN@LAKO XAPTOYPAPIKO
umoBabpo OMWG KATAPEPE TO TAPOV £pyo. Xav
AMOTEAEOPA TWV  AVWTIEPW  EVEPYEIWV, ONHEPA
OlaBEToupE Evav TPWTOTUTIO XAPTN yia TNV Aoypagn
MAnBucpolu Tou 1940. Autd TO WNPLOTTOINPEVO
gepyaleio emrTpénmel Ty ouUvOeon O£dOPEVWY  TOU
TapeABOVIOg HE TNV TPEXOUCGA KaATAotaon, Kadwg
emiong pmopel va KaAUWel avayKeg OlAPOPETIKWY
EMOTNHOVIKWY TEdiwy.’

Euxapiotisg

H uvAomoinon Ttou éEpyou <« Bdon OgdopEvwv Twv
lCepuavikwyv oTpaTIWTIKWY Kal TapactpatiwTiKwy HovVAOwV
otnv EAAdoa 1941-1944/45» xpnuatodoteitai amo To
lepuaviko Opoomovolako Ymoupyeio EEWTEPIKWY LEOW
KoVOUAiwv tou EAAnvoyspuaviko Taueio yia to MéAAov. Ot
ovyypapeic 6a nbsAav va  €uxaploTioouv  TOUG
OUVAOEAQOUG TIOU OUUUETEIXaVY otn  Onuloupyia Tou
wnelakou xaptoypapikou umoBabpou: [wpyoc XdAapng
(Geomatics SA), Avactacia Xaptouatcion (IAY/EIE),
MixaAng ®otag (IAY/EIE), Lukas Hennies (University of
Osnabriick), avvng MNanakovoUuAng (IAY/EIE) kai NataAia
TooUpua (IAY/EIE).

polygons that required adaptation, with the help of
the detailed atlas of Greece published in 1948°. The
logic at hand was somewhat upside-down, since
entities that undergone mergers between 1940 and
1997 needed to be split again, and those territories
that had been split over time needed to me merged
again, in order to represent the administrative
borders in force in 1940.

As a result, 99,7 % of the 1940s communities /
municipalities could be matched with the entities
from the 1997 basemap, that is to say that only 20
communities were not matched out of 5690: a
negligible amount of data loss, overall.

To our knowledge such a work has never been
done on a national level, revealing the importance
of what this project manages to achieve.
Undoubtedly, researchers in the past launched
numerous case studies but never had all these small
parts been put together on a digital basemap as this
project managed to do. As a result, today, we
dispose of an original basemap for the 1940 census
and we are capable of representing cartographically
the 1940 census data, as well as, theoretically, any
georeferenced data from this period. Ultimately,
this digital tool can link the past with the present
and answer to the needs of different scientific
fields.
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¢ BaoiAeiov tng EAAddog, Ymoupyeiov EOviknc Oikovopiag. Mevikn Ztatiotikn Ynnpeoia tng EAAGO0G, ATAag twv Ofpwy Kal Koivotitwy t¢ EAAddog emi
TN Bdoel tng O10IKNTIKIG Olaipécewd TG 31/ 12/ 1948, Abrva: levikn Ztatiotikn Ynnpeoia tng EAAadog, 1950, 2 t. (Royaume de Grece, Ministére de
[’économie nationale, Statistique générale de la Grece, Atlas des municipalités et communes de la Gréce suivant la division administrative du

31/12/1948, Athénes : Statistique générale de la Grece, 1950, 2 vol.).

7 H dnuocisuon tou xaptoypapikou umoBabpou avapévetai evtog tou 2023/ The publication of the shapefile is due in 2023.
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Alayeveakn AvaAuon tng
Fovigotntag kKat eEEAIEN TwV
moavotntwy SlEUPUVONG TNG
OLKOYEVEILAG.

[MavAo¢ MnaAtac®

H Anpoypagia eivat n emotAun mou HEAETA TNV
dopnn Kat tnv petaBoAn Tou TANGUGHOU, EVW
TApAAANAQ EMXEIPEL VA OTOIXELOOETNOEL TOAITIKEG Yia
TNV BeAtiwon Tng ONHOYPAPIKNG £IKOVAG OE €BVIKO Kal
TIEPLPEPELAKO EMiMESO. YTAPXOUV BUO TUTIOL AVAAUGNG
otn Anpoypagia mou Bewpolvtal GUPTANPWHATIKOL: N
OUYXpOVIKN avdAuon Kat n Slayeveakn avaAuon. Xtnv
TPWTN TEPITTWON Ol OEIKTEC TOU Katackeudalovrat
avagepPovIal otnv  OLAPKEId €VOG  NHEPOAOYLAKOU
£TOUC, OTNV BEUTEPN TEPLTTWON APOPOUV HId YEVED,
onAadn Ta datoga Tou Yyevvnlnkav To 1510
NUEPOAOYIAKO £€TOC. AG TAPOUME TO TAPASELYHA Hag
amo to medio TNG yovipotnTag. O GUYXPOVIKAG BEIKTNG
yoviotntag (madid ava yuvaika) yia thv EAAada to
2021 ntav 1,4 kAt agopd TOV PEGO APBHO TTAIBIWY
Tou TPOAABE ATTO TIG YEVVAGELC TWV YUVAIKWY NAIKIAG
15-49 kata tv Owapkela tou 2021. Avtictolxa, o
TEAIKOG apBuOg TABIWY TWV YUVAIKWY TNG YEVEAS TOU
1960 - SNAASN TWV YUVAIKWY TTOU ysvvn’GnKav 10 1960
, To 2009 mou oupn)\npwvav 0 49 erog ™ng n?\lKlag
TOUG €IXav (PEPEL OTOV KOOHO KATtd peco opo 1,9
mawdla/yuvaika. 2tnv  Angoypa@la Oswpoupe tnv
SlOYEVEAKN  YOVIHOTNTA, ¢ TNV  “Tmpaypatikn”
YOVIHOTNTA, KaBwC N OGUYXPOVIKN YOVIHOTNTd (ava
NUEPOAOYIAKO £TOG) Elval £ualodnTn Kat snnpsa(etat
amo TNV ouyKupia Kat 18laitepa yeyovotd, omwg N
aAAayn Tou NUEPOAOYIOU YOVIHOTNTAG TWVY YEVEWV.

Ta 6e50UEVA Yla TOV UTTOAOYIOHO TNG SLAYEVEAKNG
YOVIHOTNTAG TIPOEPXOVTAlL amo OUO  OLAPOPETIKEG
TNYEC, TIG ava dekastia Aoypageg MAnBucpou Kat ta
etnola 6sdopeva Guoikng Kivnong tou mAnbucpou. H
eme€epyacia Twv AMAVINCEWV OTNV EPWTINON TWV
amoypagwv (Moca TeEKva €XETE YEVVNOEL”) pAC
EMTPEMEL, TNV AvadPOHIKN OTOV XPOVO TAPATnPnon,
Kal TOV UTTOAOYIGHO TOU PECOU aptpol Tadlwy ava
YUValka avaAoya pe To €10¢ yevvnong tng. H deutepn

Cohort Analysis of Fertility and

the evolution of family
enlargement probabilities.
Pavlos Baltas®

Demography is the science that studies

population structure and population change in order
to formulate policies to improve the demographic
situation at the national and regional levels. In
demography, there are two types of analysis that
are considered complementary: period analysis and
longitudinal/intergenerational analysis. In the first
case, the calculation of indicators refers to the
duration of a calendar year; in the second, to a
generation, i.e., to persons born in the same
calendar year. Let us take our example from the
field of fertility. The Total Fertility Rate (TFR)
-children per woman - for Greece in 2021 was 1.4
and refers to the average number of children
resulting from births to women aged 15-49 in 2021.
At the same time, the Cohort Fertility rate of the
1960 generation - that is, women born in 1960 - in
2009, when they reached the age of 49, was 1.9
children/women. In demography, we consider
Cohort (intergenerational) fertility as the "real”
fertility, since period fertility is sensitive and
influenced by context and the change of the
women's fertility calendar.

The data used to calculate intergenerational
fertility come from two different sources, the
decennial censuses and vital statistics data.
Processing the responses to the census question
("How many children did you give birth to?") allows
for retrospective observation in time and
calculation of the average number of children per
woman as a function of her year of birth. The
second source of data are the civil registers and the
physical movement of the population: births and
deaths. Specifically for fertility, when births are
reported, information such as the age of the

8 Epeuvntric, Ivotitouto Koivwvikwy Epsuvav, EOVIKS Kévipo Kovwvikwy Epsuvwyv (EKKE)/
Researcher, Institute of Social Research, National Centre for Social Research (EKKE), email: pbaltas@ekke.gr
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nNyn OeSOUEVWY TPOEPXETAl Ta 7\n§leXElCI Kal ta
OTOIXEla TTOU ouMsyouv yld TNV QUOLKN KLvnon Tou
TMANBUGHOU: YEVVNOEIC Kal Bavatoug. JUYKEKPIHEVA
Yld TNV YOVIHOTNTA, KATd TNV GNAWoN TWV YEVVNOEWY,
OUAMEYOVTal METASU aAAWV TANPOQOPIEG, OTWE N
NAKIG TNG PNTEPAS, O HOVIPOG TOTMOC Olapovng, n
BloAoylkn ta€n €Asucng Ttou TeKvou (1n YeEvvnon, 2n
KoK) KAT. Ta OedopEva autd G GUVOUAOHO HE TIG
svdoanoypacplksg EKTIUNGCELS TOU n?\neucpou pag
EMTPEMOUV VA UTOAOYIOOUPE Hid  OElpd  ATO
SNUOYPAPIKOUG BEIKTEC YIA TNV YOVIPOTNTA, OTWG O
HECOC AplOpOC Tadlwy ava Yuvdikd, th HESH NAKLA
oTNV amoKInon tou 1ou, 20u, 30U KOK TABOU Kat
TEAOG TIC MOavotnTeg Slelpuvong Tou HEYEBOUC TNG
OIKOYEVELAC,.

Ot avaAUGELC TTIOU TIPOKUTITOUV amo TIG U0 QUTEG
TNYEC OUYKAivouv oTa 18la GUMPTEPACHATA Yld TNV
SlAYEVEAKN YOVIHOTNTA KAl TO HEYEBOC TNG OIKOYEVELAG
Yl TIG YUVAIKEG TTou yevvnBnkav amo to 1930 wg Kat
0 1970. H TteAk yovigotnta (PECOG aplBpog
madlwv/yuvaika) TapePelve otadepn, yupw amo ta 2
madid, yla TEPIGOOTEPES ATIO 25 YEVEEC, CUYKEKPIHEVA
Yld TIC YUVAIKEG TTOU YevvnOnkav avapeca oto 1930 pe
1955. Ao g yuvalkeg ou ysvvnenkav armo to 1955
Kal psra UTIAPXEL oraespn HElWON TNG TEAKNG
yovmorntag TOUG, HIKPN OTnV dpxn, Kabwg ot
yuvaleg mou ysvvnenKav 10 1960 £@epav otov KOoHA
Kata peco opo 1,9 madid, Kai pPEYAAUTEPN OThV
OUVEXELD, PLAG KAl Ol EKTIPAGELS YIdA TIC YUVALKES TTOU
vevvnBnkav 1o 1970 eivat 6Tt Ba exouv TEAIKN
yovipotnta yupw amé ta 1,7 madd ava yuvaikd.
AnAadn mapatnpoUpE HEWWGN TNG YOVIHOTNTAG HEGA OF
15 yeveeg g taéng tou 15%. Auto ou GUVEBEL ETTONG
amo TNV yeved tou 1955 Kal PETA, €VAL N GUVEXNG
auénon otn  peon nAIKIG@  AmoKInong Ttou 1ou
nmaidlou. Ao ta 24,5 £€In mOU NTAV Yl TNV YEVEA TOU
1955, au€nbnke, Baon Twv eKTIPACEWY pag ota 27,5
£TN Yld Yld TIC YUVaiKeg mou yevvnonkav to 1970 kai n
Taon €wvat avollkn Kal yla TiG €mOpeveG yeveég. Ot
yuvaikeg mou yevvnOnkav amd to 1955 kat petd
avaBdaAlouv Tn yévvnon Tou MPWTIOU Toug maidloU o€
OAo Kal peyaAutepn nAwia.

Ta mapamdvw €xav oAV~ ATOTEAECHA  vda
EMNPEACOUV TO HEYEBOC TNG OWKOyevela. Ma Tig
yuvaikeg mou yevvnOnkav amo 1o 1930 ew¢ Kat TG
apxeg tou 1960, TO HOVTEAO TNG OIKOYEVELAG PE Ta BUO
nmadla Elval To Kuplapxo (TMAsov Tou 50% exel duo
madid). Ev ouvexela TApATnpoUPE Hid ATOKAON,

mother, permanent residence, biological order of
birth of the child (first birth, second birth, etc.),
etc. is recorded. These data, in conjunction with
census population estimates, allow for the
calculation of a number of demographic indicators
of fertility, such as the average number of children
per woman, the average age at birth of the first,
second, and third child, and, finally, the probability
of expanding family size.

The analyses from these two sources reach the
same conclusions regarding cohort fertility and
family size for women born between 1930 and 1970.
The Cohort Fertility (average number of children
per woman) has been stable around 2 for more than
25 generations, especially for women born between
1930 and 1955. For women born from 1955 onward,
there is a steady decline in cohort fertility that is
initially small, as women born in 1960 had an
average of 1.9 children, and then increases, as
estimates for women born 1970 indicate Cohort
Fertility of about 1.7 children per woman. We
observe a decline in Cohort Fertility over 15
generations of about 15%. Moreover, since the 1955
generation, the mean age at the birth of the first
child has also steadily increased. From 24.5 years
for the 1955 generation, we estimate that it has
risen to 27.5 years for women born in 1970, and the
trend is upward for subsequent generations. Women
born in 1955 and later are postponing the birth of
their first child to an increasingly older age.

This has had an impact on family size. For
women born between 1930 and the early 1960s, the
two-child family model is the predominant one
(over 50% have two children). After that, we
observe a divergence in favour of families with one
or no children. That is, starting from the generation
of women born after 1960, we observe a decrease
in the proportion of women with two or more
children and an increase in the proportion of
women with one child. Moreover, in the same
generations, childlessness is increasing, i.e., the
proportion of women who have not had children by
the age of 49. For example, among women born in
1955, childlessness was 8%, i.e., 1in 10 women had
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mpog OPENOC TWV OIKOYEVELLV i gva madl n Kat
Kaveva. AnAadn damo TNV YeVEd TWV YUVAIKWY TOU
ysvvnenmv amo To 1960 Kai petd naparnpouus
HELWON TWV YUVAIKWY e 2 n Kat nsptcoorspa nmadia
Kal au€non Tou TTOGOOTOU TWV YUVAIKWY ME Eva Tatdl.
EmmAgov, OTIC IBIEC YEVEEC auEAVEL N TEAIKN ATEKVIA,
OnAadn TO TOCOOTO TWV YUVAIKWY TOU OEV EXOUV
AMOKTHOEL KAVEVA TAIdL PEXPL KAl TNV GUHTIANPWON
ToU 49 £T0UC TNG NAIKIGG Toug. Mapadetypd ya Tig
YUVAIKEG TTou yevvnBnkav to 1955 n TEAIKN ATEKvVia
ntav 8% énAadn 1 otig 10 dev AMEKTNOE KAVEVA TIALOL.
AvtioTolXxa, n €EKTiPNONn yla TO TOCOGTO AUTO OTNV
yeved tou 1970 kupavetat yUpw amo to 18%, dnAadn
oxe60v TO 1/5 TWV YUVAIKWY TNG YEVEAG auThg 6ev Oa
amoKTNoel Kaveva maidl Kata Ttnv OldpKEl TOu
avamapaywytkou tng Blou. OUGIKA TO TTOGOGTO AUTO
S1aPOPOTIOIEITAl AVAAOYA HE TA KOIVWVIKOOIKOVOUIKA
XAPAKTNPIOTIKA, TNV OIKOYEVEIOKN KATAOTAON, TO
EKTTALOEUTIKO £MITESO KAl TOV TOTO KATOIKIAG (AGTIKO
KEVTPO/UTaiBpoc) Tng yuvaikag.

no children. For the 1970 generation, this
percentage is estimated at 18%, meaning that
nearly 1/5 of women in this generation will not
have children during their reproductive years
(15-49). Of course, this percentage varies
depending on the socioeconomic characteristics of
the woman, her marital status, her level of
education, and her place of residence
(urban/rural).

Fpdpnua 1.EAAdda, MooooTo yuvailkwyv ava yevea avdAoya tou apilfuoU Twv maidlwy mou aneKTnoav.

Figure 1.Greece, Percentage of women by generation according to the number of children they had.
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Ol mapamavw SIamoTWoELS avIikatomtpioviatl
ot mMOavotnteg Sleupuvong TNG OIKOYEvelag. O
OUYKEKPIUEVOC BEIKTNG uToAoyilel Tnv mOavotnta
pla yuvaika pe x madld va amoktnoel x+1 madid.
Ma napdéslypa n mGavo’rnra Hla yuvaika pe eva
madl va amoKTNOEL £Va 6£urspo pla pe ouo madida
€va TPITO, IO ME KAVEVA E€va TPWTO, KOK.
Aamotwvoupe €18IKOTEPA 0TI, €vw N mbavotnta
amoKTINoNG EVOC TPWTOU Tadlou daufdvel OTIC
YUVAIKEG TIOU yevvnOnkav amo to 1935 €wg Kat
QUTEC TIOU YEVVNONKAv otd MECA TNG TPWING
HETATOAEPIKNG OekaceTiag (92 otig 100 yuvalkeg mou
YevvnOnkav to 1955 amektnoav €va mPwTo maidl),
gv ouvexeld @Bvel (kaBw¢ 79 ot 100 mou
YeEvvnlOnkav TO 1969 amektnoav eva madi).
Tautoxpova, n mOavotnta damoOKINONG EVOG
deutepou TTAIBIOU ATIO YA YUVAIKA TToU EIXE Nén £va
TPWTO HEWWVETAL GUVEXWE OTIC OLABOXIKEG YEVEEC
(90 otic 100 yuvaikeg mou eixav nén eva maidl 6TV
vyevea 1955 amektnoav eva OeUTEPO, EVW N
avtiotolxn mOAvOTNTA yld T YUVAIKEG TOU
yevvnenkav to 1969 ntav 80). To 1610 cupBaivel Kat
HE TIC sndpsvsg meavo'tntsg Yld TIG HEYAAUTEPEC
ta&slg YEVVNONG, Ol OTOIEG (POLVOUV craespa HE
svrovorspn ™y HELWON TNG meavorntag cuTOKtnonc_;
£VOG 40U Kal avw Tadlou aTmo pid YUVAIKA TToU EXEL
ndn 3 mada (pelwon TG tagng tou 30% avaueod
otnv yevea 1939 kat otnv yeved tou 1969). Ta
dedopeva autd emBeBaWVOUV OTL PE TO TMEPAGHA
TWV YEVEWV, Ta veotepa {euyapld TEIVOUV Va
ATMOKAEIGOUV 10 EVOEXOHEVO amoKTNong
MEPIOCOTEPWY Twv O6uo madwyv. H avfénon twv
YUVAIKWV TIOU OTAHATOUV OTO éva maidl, YEYOVOG
TOU OTIC VEOTEPEC YEVEEC agopd To 1/4 avapeca
OTIC YUVAIKEG TIOU ATEKTNOAV TOUAAXIGTOV Evd
madl, 6€ GUVOUAGHO HE TO OTL N TAEOWN@la (Tavw
amo 50%) otapatdel ota 2 mwadid, odnyel OTO
OUUTIEPAOHA  OTL Ol VEOTEPEC OIKOYEVEIEG BOa
amoTeEAOUVTAl TTAEOV GTNV TEPACTIA TAELOWYNPLA TOUG
amo TEGOEPA TO TTOAU HEAN.

To HOVTEAO TNG OIKOYEVELAG PE TA BUO Taidid Tou
oTadlaKa EMKPATINGE YA TIC YUVAIKEG TOU
yevvnénkav avapeoca oto 1930 pe 1955, apxilel va
@Olvel, BlAlTEPA Yyl TG TIC YUVAIKEG TIOU
YeEvvnOnkav peta Tto 1965, kabwg aufavouv ot
YUVAIKEG TIOU amoKTouv eva madl. Tautoxpova
aufavel kat o OEIKTNG TEAIKNG atekviac. H pelwon
TWV OEIKTWY YOVIHOTNTAS 3nG Kat 4ng tafng Kat

The following findings are reflected in the
probabilities of family enlargement. This
indicator calculates the probability that a woman
with x children will have x + 1 children. For
example, the probability that a woman with one
child will have a second child, a woman with two
children will have a third child, and a woman
with no children will have a first child. In
particular, we find that the probability of having
a first child increases for women born between
1935 and the middle of the first postwar decade
(92 out of 100 women born in 1955 had their first
child), but then decreases again (79 out of 100
born in 1969 had a child). At the same time, the
probability that a woman who already had a first
child will have a second child in subsequent
generations steadily decreases (90 out of 100
women who already had a child in the 1955
generation had a second child, while the
corresponding probability for women born in 1969
was 80). The same is true for the next ratios for
the larger birth classes, which steadily decline,
with the probability of having a fourth or more
child declining more than for a woman who
already has three children (a 30% decline
between the 1939 and 1969 generations). These
data confirm that younger couples tend to rule
out the possibility of having more than two
children across generations. The increase in the
number of women forgoing one child, which
accounts for 1/4 of women who had at least one
child in younger generations, combined with the
fact that the majority (more than 50%) forgo
having two children, suggests that younger
families today are predominantly composed of
four or fewer members.

The two-child family model, which gradually
took hold among women born between 1930 and
1955, is beginning to fade, especially among
women born after 1965, as the number of women
with one child increases. At the same time,
childlessness is also increasing. The decline in 3rd
and 4th order and higher birth rates is the result
of a conscious decision by young couples, and
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avw, Elval amoppola piag ouvslénrng sm)\oyng TV
VEWV JEUYAplwy Kal Kat’ EMEKTACH TWV vsorspmv
YeEvewv. AvriBeta, n auéavopevn dTEKVIA TIOU
Tapatnpoups WSLaltepa amo Tn yeved tou 1968 kat
peTa xpnlel TEPAITEPW avaAuong, Blaltepa av
AdBoupe umoynv pag SlagOPES EPEUVEC ATO OTou
TPOKUTITEL 6Tl 0  18€dTOG-eMOUPNTOG  aplBpog
madlwy svat Ta 2 (2.3)°.

Me Baon tnv mapamavw SnpOYypAQIKn avaiuon,
ol no?\lrlKéc_; evioxuong tng yovigotntag 6a rrpérrsl
Va £lval TTEPIGGOTEPO KABETEG Kal e BITTO oToxo. O
évag OTOXOG a@opd TIC VEOTEPEC VEVIEG Kal O
O0eUTEPOG TIC Alyo MeYaAUTepeg Yeviég. NMa TG
VEOTEPEC, ONAAdH AGTOMA TOU YEVVAONKAV PETA TO
1995 ol MOMTIKEG Ba TPETEL VA EXOUV WE GTOXO my
dnploupyla guvoikou nsplBaMovrog ot 0,Tt acpopa
Bcpata 61w TO OLKOVOMIKO, KOWVWVIKO, spyaolaKo
OTEYAOTIKO, K.AT., Wote Ta {euydpld, Ta omold
BEAOUV VA AMOKTNOOUV £€va n/Kal TEPLOCOTEPA
madid, va £xouv Tn GUVATOTNTA VA ATTOKTHOOUV TOV
aplBpo twv mawdwv Tou emBupouv. Ma TG
HEYAAUTEPEG YEVEEC, ATOHA TIOU £XOUV YEVVNOEL TIpLV
10 1990, Ta HETPA Ba TPETEL VA GTOXEUOUV WOTE Ol
YUVAIKEG avw Twv 35 €TWV HE KAVEVA TAdL va
AMOKTNOOUV £Va TIPWTO KAl Ol YUVAIKES avw Twv 40
ETWV He eva madi va amoKTtnoouv eva OeUTEPO,
£OCOV (PUGLKA TO EMOULOUV.

JUUTTEPACHATLIKA, xpelalovrat TTPOCEKTIKA
OTOXOOETNHEVEG KAl HEAETNHPEVEG TOAITIKEG TTOU
otnpifovtal o€ EMOTNUOVIKA Oedopéva aAAd
TapaAAnAa  €mMIOWWKOUY  €QIKTA  Kat  gUAoya
amoteAéopata oOTo  TAdiolo  TNG  TPEXoUcAg
KOLVWVIKOOIKOVOUIKNG KAl TEXVOAOYIKNG CUYKUpPLag.

thus by younger generations. On the contrary, the
increasing childlessness that we observe
especially from the 1968 generation onwards
requires further analysis, especially if we take
into account various studies that show that the
ideal and desirable number of children is 2 (2,3)°.

Based on the above demographic analysis,
fertility policies should be more vertical and have
a double objective. One goal is directed at the
younger generations and the second is directed at
the slightly older generations. For the younger
generation, i.e., those born after 1995, policies
should aim to create a favourable economic,
social, employment, housing, environment so
that couples who want to have one and/or more
children can have the desired number of
children. For the older generations, i.e., those
born before 1990, policies should aim to ensure
that women over 35 who do not yet have children
have a first child and women over 40 who do
have a child have a second child if they so desire.

In summary, there is a need for targeted and
well-designed policies that are based on scientific
evidence while seeking feasible and reasonable
outcomes in the current socioeconomic and
technological context.
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